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Abstract

Indian agriculture is undergoing a paradigm shift through the infusion of digital technologies,
artificial intelligence (AI), and financial technology (fintech). This paper provides a
comprehensive review of literature and practice on how agritech innovations spearheaded by
startups and supported by corporate and government are modernizing Indian farming. The
study examines case studies across crop farming, dairy, and horticulture in diverse regions,
illustrating the impact of lIoT-based farm management, Al-driven decision support, and
fintech solutions for farmers. This study analyses the roles of agile startups, large
corporations, and public initiatives in driving technology adoption, and how their interplay is
fostering an ecosystem for sustainable agricultural entrepreneurship. Despite notable
successes in improving productivity, market linkage, and financial inclusion, challenges
remain in scaling adoption, including infrastructural gaps, digital literacy, and policy barriers.
This study present data on the growth of India’s agritech sector including a 9-fold surge in
investments over the past five years and the emergence of thousands of Agri-startups and use
tables and figures to summarize key trends. The findings underscore that nurturing India’s
agritech revolution requires collaborative efforts to address constraints and empower farmers

with technology.
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Introduction

Agriculture remains the backbone of India’s economy, employing about half of the workforce
and contributing roughly 17-18% of GDP. Yet, the sector has historically lagged in
digitalization — it is often cited as one of the least digitized major industries globally. Indian
farming is predominantly smallholder-based, with fragmented landholdings and traditional
practices that face many challenges: low productivity, volatile input and output prices, supply
chain inefficiencies, limited access to credit/insurance, and vulnerability to weather and
climate change. These persistent issues have driven recognition that technology-driven
transformation is needed to achieve food security and farmer prosperity. In recent years, an
agritech revolution has been gathering pace in India — leveraging digital tools, Al, and fintech
to make agriculture more efficient, resilient, and inclusive.

Digital India and Agritech: Spurred by the government’s “Digital India” push and
improving rural connectivity, digital technologies have begun permeating the agricultural
value chain. Over half of Indian farmers are projected to access digital platforms by 2025,
signaling a tipping point in tech adoption. The Union Government launched a dedicated
Digital Agriculture Mission (2021-2025) to promote projects in Al, blockchain, remote
sensing, and IoT for agriculture. At the same time, a vibrant startup ecosystem has emerged
to bring innovation to the farm gate. There are now thousands of agritech startups in India
focusing on farm management, supply chain, precision agriculture, and agri-financial
services. Notably, the agritech startup count has grown exponentially — over 35,500
agriculture-related startups are officially recognized as of mid-2023. These startups are
tackling problems across the agricultural value chain and “undeniably revolutionizing” the
sector. Their technological solutions range from mobile apps for agronomic advice, to sensor-
based IoT systems for farm monitoring, to e-marketplaces linking farmers to buyers.
Investment and Momentum: Investor interest in India’s agritech has surged, making it one
of the fastest-growing domains of the country’s startup landscape. Annual agritech funding
shot up from only tens of millions a decade ago to $1.18 billion in 2021, a record high
representing a sharp jump in investment during the COVID-19 era. Though investment
dipped slightly (by ~15%) in 2022 amid cautious markets, the number of deals continued to

rise — indicating sustained confidence in agri-ventures. Figure 1 illustrates the rising trend of
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agritech investment in recent years. The growth is fueled by both evolving technology and
enabling policies: for instance, the Government in 2023 announced an Agriculture
Accelerator Fund to spur agritech startups. As a result, India is increasingly seen as a global
agritech hotspot. A World Economic Forum report anticipates India will be a world leader in
agritech, transforming agriculture through efficiency, sustainability and new employment.
Objectives and Scope of the Study

This paper examines how digital technologies, Al, and fintech are being adopted in Indian
agriculture from an entrepreneurial perspective. The study presents a comprehensive
literature review of recent research on agritech innovations and their impacts. The paper also
include case studies from different regions and sub-sectors — including crop farming, dairy,
and horticulture — to ground the discussion in real-world examples. Furthermore, the study
analyse the respective roles of startups (agripreneurs), corporations, and government agencies
in fostering technology adoption. The convergence of digital tech and agriculture (sometimes
termed “Agriculture 4.0”) is explored with an emphasis on practical outcomes such as yield
improvements, supply chain integration, and financial inclusion for farmers. The structure of
the paper is as follows: Section 2 reviews the literature on agritech trends and applications
(digital tools, Al, fintech) in agriculture. Section 3 provides case study exemplars from Indian
farming illustrating these technologies in action. Section 4 discusses the roles of startups,
corporates, and government in driving agritech adoption, and Section 5 addresses the
challenges, opportunities and future outlook for scaling digital transformation in Indian

agriculture.
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Figure 1: Investment Trend in Indian Agritech (2018-2022)
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Source: Startup India data (2021-22) compiled in Kumar et al. (2024).
Literature Review: Digital Technologies, Al, and Fintech in Agriculture
Digital Technologies Transforming Agriculture (Agriculture 4.0)
The term “Agriculture 4.0” draws analogy to Industry 4.0, denoting the digital transformation
of farming through data and connectivity. Over the past decade, a host of digital technologies
sensors, Internet of Things (IoT) devices, drones, satellite remote sensing, big data analytics,
blockchain, and mobile internet have begun to revolutionize agricultural practices. These
technologies enable what is often called smart farming or digital agriculture, wherein farm
operations are guided by timely data and automation for optimal decisions. Key advances in
this space as identified in recent surveys include precision agriculture tools (e.g. GPS-guided
equipment, variable rate applicators), farm management information systems, remote sensing
for crop monitoring, and ICT platforms for extension services. Table 1 provides a breakdown
of agri-startups by their focal area, illustrating that nearly half (46.8%) of India’s agri-startups
are in “agritech” i.e. digital farm management and precision agriculture solutions — reflecting
a strong focus on technological innovation in farming.
Digitization is addressing several pain points in agriculture. For example, loT-based sensor
networks and weather stations on farms allow real-time monitoring of soil moisture,
microclimate, and crop health, enabling data-driven irrigation and crop management. Drones
equipped with multispectral cameras can survey fields for stress or pest outbreaks, allowing
targeted interventions (often termed precision farming). Blockchain and cloud platforms are
improving transparency and traceability in supply chains, which is critical for food safety and
linking farmers to markets. Mobile phones have become ubiquitous even in rural India and
serve as a delivery medium for many digital services — from simple SMS-based market price
alerts to sophisticated smartphone apps that give personalized farming advice. Consequently,
extension and information services have been markedly enhanced by digital tools. Studies
have noted that digital agriculture can help overcome information asymmetry for
smallholders, leading to better farm decisions and market outcomes.
Despite the promise, the literature also recognizes that agriculture has been slower to digitize
than other sectors. Adoption lags are often due to infrastructure deficits (e.g. patchy internet
connectivity in villages), limited digital literacy among farmers, and the small size of
holdings making technology investment difficult. Nevertheless, pilot projects and emerging

evidence indicate positive impacts where digital tech is deployed. A recent bibliometric
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analysis by Miihl and de Oliveira (2022) found a rapidly growing body of research on
Agriculture 4.0, with common themes being precision farming, IoT integration, and data
analytics, though they also highlight that many technologies are still in nascent stages of field
adoption. Overall, the trajectory suggests that as enabling conditions (connectivity, affordable
devices, user-friendly design) improve, digital agriculture tools can be a “key pillar of
livestock and crop development”, even for small-scale producers.

Table 1. Sector-wise distribution of agri-startups in India (DPIIT, 2023)

Category Share of agri-startups (%)

Agritech (farm management, precision ag) 46.80%
Organic agriculture 15.40%
Food processing & value-add 15.90%
Animal husbandry & dairy 5.70%
Horticulture 3.10%
Fisheries 1.40%
Others (miscellaneous) 11.60%

Source: Department for Promotion of Industry and Internal Trade (DPIIT) recognized
startups as of July 2023.

Applications of Artificial Intelligence in Agriculture

Artificial Intelligence and machine learning (ML) have emerged as transformative forces in
agritech, often working in tandem with the digital tools noted above. Al algorithms can
analyse the vast data from sensors, drones, and farm records to generate predictive insights —
for instance, forecasting crop yields, detecting diseases from leaf images, or optimizing
sowing time based on weather patterns. In India, multiple Al-driven applications are being
piloted. Notably, Al-powered advisory services are giving farmers decision support that was
previously unavailable. For example, Al-based chatbots and voice assistants (accessible via
smartphone or even basic phones) can provide tailored advice on crop management or
livestock care in local languages. Similarly, machine vision techniques using drone or
satellite imagery enable automated crop stress detection — allowing early warning of pest
infestations or nutrient deficiencies at a field level. These developments align with global
trends; as Eli-Chukwu (2019) reviews, Al techniques ranging from simple regression models

to advanced deep learning have been successfully applied for crop yield prediction, weed and
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disease identification, and farm equipment automation. The incorporation of Al into everyday
farming practices is a core element of ‘smart’ Agriculture 4.0 systems.

Research from India has started documenting specific Al applications. Apat et al. (2023)
developed an ML-based crop recommendation system to guide farmers on what to plant
given soil and weather conditions. This reflects a growing interest in decision support systems
for agriculture. Likewise, Al models for price forecasting are being explored to help farmers
time the sale of produce more profitably, addressing the issue of price volatility. In the dairy
sector, Al-based image recognition is used for cattle health monitoring (e.g., identifying sick
animals via thermal imaging or body condition scoring). Startups are prominently using Al:
for instance, Intello Labs (an Indian agritech startup) uses computer vision Al to grade and
sort horticultural produce for quality, automating what used to be a manual process. Another
area is robotics and automation — while still limited in India’s fields, Al-driven robots for
tasks like precision spraying or automated harvesting are being trialed internationally, and
similar ideas are slowly entering the Indian market for high-value crops.

It should be noted that successful Al deployment requires quality data and training, which
can be a bottleneck in agriculture. Many smallholders do not keep digital farm records, and
local variations are immense, making generalized Al models less effective without
localization. Nevertheless, the literature is optimistic about AI’s potential. Spanaki et al.
(2022) conducted a systematic review of Al in agritech and concluded that while most
implementations globally are still at pilot scale, Al has demonstrated improvements in
resource-use efficiency and productivity, especially when combined with IoT and big data in
integrated platforms. In India, the coming together of Al with initiatives like digital soil
health cards and remote sensing data (through government satellites) could create robust
predictive agriculture systems. In summary, Al is poised to drive the “next agricultural

’

revolution” in India by enabling precision decisions, but its impact will hinge on data
infrastructure and farmer uptake.

Fintech and Agricultural Finance Innovation

Fintech the application of innovative digital financial services has a critical role in
modernizing agriculture, particularly by improving farmers’ access to credit, insurance, and
payments. Indian agriculture has long been constrained by financial exclusion: many small
and marginal farmers lack access to formal credit and rely on informal lenders, while crop

insurance uptake remains low. Fintech solutions are addressing these gaps through
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technology-enabled financial inclusion. A recent study in Tamil Nadu by Vasudevan et al.
(2025) found that fintech platforms significantly helped farmers obtain loans more easily,
reduce transaction costs, and access broader markets, thus enhancing economic stability.
Fintech offerings in agriculture include digital lending platforms, mobile payment systems,
agri-insurance tech, and electronic marketplaces that integrate financing.

One prominent example is the proliferation of mobile-based lending apps and non-bank
fintech lenders that use alternative data (such as satellite data of crop health or mobile phone
records) to assess creditworthiness of farmers. By leveraging Al and big data, these fintech
lenders can provide small-ticket loans or advance input credit to farmers quickly, with
minimal paperwork. Digital credit via fintech has shown promise in overcoming traditional
collateral requirements and could alleviate farmers’ credit constraints. Another major fintech
domain 1is agricultural insurance: startups are partnering with insurers to offer micro-
insurance products, with innovations like parametric insurance that automatically pays out
based on weather or yield data. For instance, Al-based risk models (such as those by the
startup SatSure) are being used to assess crop damage via satellite imagery to expedite
insurance claims. This kind of integration of Al with fintech (AgrilnsurTech) can greatly
improve farmers’ trust and participation in insurance schemes. Digital payment systems have
also penetrated rural areas, making transactions more efficient. With India’s digital payments
revolution (e.g. UPI), many agricultural transactions — from produce sales to subsidy
disbursements — are moving to cashless modes. This reduces leakage and ensures timely
payments to farmers. Notably, the eNAM (Electronic National Agriculture Market) platform,
launched in 2016, integrates wholesale mandis online and facilitates digital payment to
farmers’ bank accounts. While eNAM adoption is still growing, by 2021 it linked around
1,000 markets across India, indicating the government’s push for a unified digital market
infrastructure.

Fintech’s impact on sustainability is also highlighted in the literature. By easing access to
credit and insurance, fintech can encourage farmers to adopt better technologies and
sustainable practices (since they have a financial safety net). Vasudevan et al. (2025) noted
that farmers using fintech were more likely to invest in climate-resilient methods and
diversify crops, as they could secure loans and insurance for innovative practices. However,
they also found that factors like digital literacy, infrastructure, and policy support

significantly influence fintech adoption and effectiveness. In other words, a supportive
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ecosystem (e.g., rural internet connectivity, financial literacy programs, and regulatory
frameworks) is needed for fintech to realize its full potential in agriculture. In summary,
digital fintech solutions ranging from mobile micro-loans and payment apps to Al-driven
credit scoring and insurance are becoming integral to India’s agritech landscape. They
complement on-farm technologies by tackling the financial challenges of farming. Early
evidence suggests fintech is improving inclusion and resilience for farmers. Going forward,
scaling up these solutions (e.g., via Farmer Producer Organizations and cooperatives) and
ensuring farmer-centric design will be key to nurturing a holistic agritech revolution.

Case Studies from Indian Agriculture: Regional and Sub-sector Innovations

To illustrate the above concepts, brief case studies present from different regions and agri-
subsectors in India. These examples demonstrate how digital, Al, and fintech solutions are
being applied on the ground in crop farming, dairy, and horticulture. They also highlight the
real-world impact and remaining challenges of technology adoption.

Case 1: Digital Marketplaces for Crop Farmers — e-Choupal in Madhya Pradesh

One of the earliest and most cited examples of digital transformation in Indian agriculture is
ITC’s e-Choupal initiative, which started in the early 2000s in Madhya Pradesh. Although
predating the recent startup wave, e-Choupal provides a blueprint for how a corporate-driven
digital platform can empower crop farmers. ITC (a large agribusiness company) set up
internet-enabled kiosks (termed Choupals) in villages, operated by a trained farmer (the
sanchalak), to directly connect farmers with ITC’s procurement system. Through the e-
Choupal portal, farmers could access real-time market prices, get agronomic advice, and sell
their produce without intermediaries. This system bypassed the traditional mandi where small
farmers often received lower prices from middlemen. By providing price transparency and a
direct channel, e-Choupal improved farmer incomes — studies reported that participating
farmers obtained better price realization and saw reduced transaction costs. Equally
important, it bridged the information gap: farmers gained access to weather forecasts, best
practices, and quality inputs via the digital network.

The scale and impact of e-Choupal have been significant. As of around 2020, ITC had
deployed 6,100 e-Choupal kiosks across 10 states, reaching over 4 million farmers in 35,000
villages. It has become a benchmark case in rural digitization — often cited for demonstrating
how “a quiet digital revolution” can redefine farmers’ lives. The success factors include a

user-friendly interface in local language, presence of a local facilitator (sanchalak) to build
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trust, and alignment of incentives (farmers got better prices, ITC secured quality produce
directly). However, e-Choupal also faced challenges like infrastructure (power supply,
internet connectivity in remote areas) and the need to update technology over time. In recent
years, ITC has worked on e-Choupal 4.0, a mobile-based platform that incorporates
smartphone apps, personalized crop advisories, and even e-commerce for inputs. This
evolution shows how even an older initiative must continually adapt with new digital tools
(like Al-enabled crop monitoring in version 4.0) to stay relevant.

In summary, e-Choupal’s case illustrates a digital marketplace that improved crop farming
livelihoods by leveraging ICT. It underscores the role a large corporate can play in kick-
starting agritech adoption at scale. The model of village internet kiosks has inspired many
later initiatives (including government programs and startups) aiming to connect farmers to
markets digitally. The case also highlights that technology alone is not enough — on-ground
presence and trust-building were vital, as was the integration with supply chain logistics
(ITC’s hubs handled transportation and payments, addressing last-mile issues). As India
moves forward, the e-Choupal experience remains instructive for designing digital platforms
that genuinely empower farmers.

Case 2: Dairy Farming and IoT — Herdman App in Maharashtra’s Dairy Cooperatives
Dairy is a crucial agri-subsector in India, and technology interventions here focus on
improving milk productivity and supply chain efficiency. A notable example comes from
Mabharashtra, where a private dairy enterprise implemented the Herdman Mobile tool to
digitize its operations with small dairy farmers. Herdman is an IoT and mobile-based
software developed by an agritech company (Vetware Pvt. Ltd) to help dairy organizations
manage data on cattle health, breeding, and milk collection. In this case, the dairy company
procures milk from around 700,000 small farmers and partnered with Herdman to enhance
oversight of animal health and extension services. Each cow/buffalo in the network is tagged
with a QR code or RFID eartag. Village-level technicians (for Artificial Insemination and
veterinary care) use the Herdman smartphone app to scan the tags during farm visits and
input data on the animal’s health, vaccination, breeding, and milk yield. The app records GPS
location and time, allowing the cooperative to supervise field staff performance (e.g.,
ensuring vets are visiting farms as scheduled). Over time, Herdman has built a large database
— by 2020, about 800,000 cattle were digitally registered across five cooperatives/companies

(mainly in southern India) using this system. This data constitutes a valuable resource (“big
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data”) that can be analyzed to improve herd management, such as predicting fertility cycles
or identifying disease outbreaks early.

The impact observed includes more timely artificial insemination (leading to better breeding
rates) and improved disease control, as every animal’s history is tracked and alerts can be
generated for scheduled health interventions. Farmers benefit through higher conception rates
and reduced losses from disease, ultimately improving milk yields and incomes. The
cooperative benefits by increasing milk collection volumes and quality, since healthier, well-
managed animals produce more. This case exemplifies IoT and data-driven management in
dairy farming — even though farmers themselves may not directly use the app (technicians
do), the service improves their access to professional care. A study by Daum et al. (2022)
reviewing such digital livestock tools noted that Herdman falls in the category of “smart
digital tools” that significantly address extension constraints in smallholder systems.
Challenges remain, however. The case study reported issues such as incomplete data (milk
yields often recorded manually and not always entered into the app) and questions of data
ownership (farmers currently do not have direct access to their herd data on Herdman’s
platform). Additionally, scaling this across India’s tens of millions of dairy farmers would
require substantial investment in training technicians and tagging animals. Nonetheless, the
Maharashtra Herdman example shows the potential of digital record-keeping and IoT in
dairy. It highlights how an entrepreneurial tech solution can enhance a traditional cooperative
model: the private tech provider gains revenue (selling the service to coops) while the coop
gains efficiency and farmers gain better support. Going forward, integrating such dairy data
platforms with fintech (e.g., using herd records for dairy loan approvals or insurance) could
further boost the dairy sub-sector.

Case 3: Precision Horticulture and AI — Fasal’s IoT Platform in Karnataka

Horticulture (fruits, vegetables, spices) has high value but also high risk for farmers due to
perishability and market volatility. Fasal, an agritech startup founded in 2018, has pioneered
the use of IoT and Al to support horticulture farmers in India. Fasal’s solution is a full-stack
platform that deploys on-farm sensors and provides app-based advisory services to optimize
crop management. The target users are medium-to-large orchards and vegetable growers in
states like Karnataka, Maharashtra, and others. By 2024, Fasal had installed IoT devices on
more than 750,000 acres of farmland, including covering about 12% of India’s grape

cultivation area. This wide deployment indicates rapid adoption in certain horticultural
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communities, particularly for export-oriented crops like grapes. The technology comprises
solar-powered sensor stations that continuously monitor parameters like soil moisture,
ambient temperature, humidity, rainfall, and leaf wetness. These data feed into Fasal’s cloud
platform, which uses AI models to analyze crop needs and disease risks. Farmers receive
real-time alerts and recommendations via a mobile app — for instance, when to irrigate (and
how much), when to spray for pests/disease, and optimal harvest timing. Fasal’s system can
even predict pest/disease outbreaks a few days in advance by analyzing microclimate trends,
thus enabling farmers to take preventive actions. The startup also integrates market price
information to guide farmers on post-harvest decisions.

The outcomes reported by Fasal are impressive: users have achieved 20-30% increases in
crop yields and 40% reduction in water usage on average by following the data-driven
recommendations. For example, vineyards in Karnataka using Fasal’s advisories were able to
reduce the incidence of fungal diseases by precise fungicide application, leading to higher-
quality grape harvests that fetched premium export prices. Water savings are critical in
drought-prone horticulture belts, and Fasal’s irrigation alerts (based on soil moisture readings
and weather forecast) helped farmers avoid over-watering. Additionally, by linking farmers
directly with buyers through its platform, the startup has shortened the supply chain, allowing
farmers to capture better margins. This case exemplifies precision agriculture in horticulture
via an entrepreneurial startup. It shows how Al and IoT can translate into tangible benefits for
farmers and the environment (water conservation). Key to Fasal’s success has been focusing
on high-value crops where farmers are willing to invest in technology for higher returns. The
startup’s growth also reflects broader trends — as Table 1 showed, while horticulture-focused
startups were only ~3% of agri-startups, their influence is growing due to the profitability of
horticulture.

Challenges noted include the upfront cost of devices (which Fasal addresses through a
subscription model) and the need for reliable internet connectivity in orchards to transmit
data. Also, expanding to smallholder horticulturists (who may have <1 acre) remains difficult
unless costs drop further. Nonetheless, Fasal’s model has proven that even relatively small
farms can be serviced by “loT-SaaS” (IoT as a Service) models. The case underscores the
role of startups in bringing cutting-edge tech like Al to traditional farmers in an accessible
manner. Notably, the innovation emerged from entrepreneurial agility — something large

institutions often lack — highlighting why nurturing startups is vital for agritech progress.
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Figure 2: Sector-wise Distribution of Agritech Startups in India
Source: DPIIT/Startup India data on registered startups.

Roles of Startups, Corporates, and Government in Technology Adoption
The rapid adoption of digital and Al technologies in Indian agriculture is a collaborative
effort involving multiple stakeholders. Agritech startups (founded by entrepreneurs),
established corporate players, and government agencies each play distinct but complementary
roles. This section analyses these roles and how their interplay is nurturing the agritech
revolution.
Startups and Agripreneurs as Innovation Drivers
Startups have been the primary catalysts of agritech innovation in India in recent years.
Typically founded by tech-savvy entrepreneurs (often with backgrounds in agriculture or IT),
these agile companies can identify farmers’ pain points and develop tailored technological
solutions. The number of agritech startups in India has exploded, growing to over 450 by the
early 2020s and continuing upward. As noted, more than 5,000 agri-startups are recognized
today, indicating how entrepreneurial energy has poured into this sector. Startups bring fresh
ideas and are willing to experiment with business models suitable for rural markets. They
also tend to be highly technology-oriented and agile, which are cited as key strengths in
analyses of the sector. For example, startups like Ninjacart (founded 2015) applied advanced
supply chain algorithms, mobile apps, and IoT to connect farmers directly with retailers —
reducing post-harvest losses and improving farmer prices. Another startup, DeHaat (founded

2012), built an integrated platform providing farmers with inputs, advice, and market linkage,
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leveraging Al for personalized crop recommendations and a network of rural micro-
entrepreneurs for last-mile delivery. These examples show how startups address multiple
gaps (knowledge, market access, etc.) through innovation.

Table 2 highlights a few notable Indian agritech startups and their contributions. A recurrent
theme is data-driven solutions — whether it’s Farm management (e.g., Cropln uses big
data/Al to help monitor farm projects for agribusinesses), supply chain/logistics (e.g.,
Ninjacart optimizing farm-to-store transport via apps), or fintech (e.g., Jai Kisan providing
digital credit to rural borrowers). Startups are also tackling diverse sub-sectors: for instance,
Stellapps in the dairy value chain (IoT and analytics for milk quality and traceability) has
reached over 2 million small dairy farmers by partnering with milk cooperatives. Their cloud-
based platform tracks milk from farm to factory, improving efficiency and enabling farmers
to earn incentives for quality. Such innovations often originate in one region or commodity
and then scale up. Startups typically pilot in a specific geography (like Fasal did in
Karnataka’s grape region) and, after refining their model, expand to other states and crops.
This bottom-up scaling is a hallmark of startup-driven adoption.

However, startups also face many challenges in sustaining and scaling their ventures.
Common issues include limited access to capital (especially in early stages), difficulty in
monetizing services from small farmers, and navigating regulatory hurdles in sectors like
finance and insurance. A 2024 review by Kumar et al. noted that agri-startups grapple with
“limited access to capital, regulatory complexities, and technological limitations” that hinder
growth. Additionally, reaching the vast and fragmented farmer base requires significant effort
in market penetration — building trust at the grassroots is time-consuming and costly. Despite
these hurdles, many startups have succeeded by adopting creative strategies: e.g., partnering
with Farmer Producer Organizations (FPOs) to aggregate farmers, or using a freemium model
where basic advisory is free and advanced services are paid. The government and investors
have also stepped up support (discussed later). Startups continue to be at the forefront of
bringing emerging tech (Al, drones, blockchain, etc.) into Indian fields. As one report put it,
they are “undeniably revolutionizing” the agriculture industry by solving multiple problems
across the value chain through technology.

Table 2. Examples of notable agritech startups in India and their focus

Startup
Key Focus Area Technologies Used Scale/Impact Achieved
(Founding

13 ICSDG-CIP-2026 24m _ 25% April 2026




Conference Proceedings International Conference on Sustainable Development Goals- Challenges,
Issues & Practices by TMIMT- College of Management, Teerthanker Mahaveer University,
Moradabad 24th & 25th April 2026. TMIMT International Journal (ISSN: 2348-988X)

Year)
Fresh produce | Data-driven logistics, | Connects 100,000+ farmers
Ninjacart ] ) ) )
2015) supply chain (farm- | mobile app | to retailers; reduced transit
to-retail) marketplace losses by ~25%.
. | IoT sensors (automated | Network of 2.1 million small
Dairy supply chain | . ' . .
Stellapps milk collection), | dairy farmers; improved milk
and farm ‘ ‘ ‘ ‘
(2011) o analytics, blockchain | quality = and  cold-chain
optimization
for traceability efficiency.
o IoT farm sensors, Al-
Precision | Deployed on 150,000 acres;
‘ | based predictive ‘ ‘
Fasal (2018) | horticulture (fruits ) ] 20-30% yield increase and
analytics, mobile app ‘
& vegetables) ) 40% water saving for users.
advisory
Disbursed over X500 crore in
Digital lending | agri-loans; reduced loan
Jai  Kisan | Rural fintech ‘ _ ‘
_ platform, AI credit | processing time to ~1 week
(2017) (credit for farmers) . ‘
scoring using farm data | from 2-3 months
(traditional).
Digitized 16 million acres
Cloud platform, ‘
Farm management across 52 countries
Cropln _ satellite imaging, | _ _
& analytics (B2B (including India); enabled
(2010) AI/ML for crop
for agribusiness) o contract farming visibility for
monitoring )
corporations.
Full-stack agri Serves 1.5 million farmers in
' _ Mobile app & call
DeHaat services (inputs, 11 states; became one of
_ centers, Al advisory, ‘ '
(2012) advice, output ‘ India’s first agritech
‘ last-mile agent network ‘ .
marketing) “unicorns” in 2021.

Sources: Company reports and news features (all startups above are private ventures, impact

data as reported by 2022—-2023).

Startups thus act as agents of change, bringing entrepreneurial energy and innovation to

tackle age-old agricultural problems. As seen in Table 2, their technologies and models are

diverse, yet all leverage digital connectivity in some form. They also often collaborate with

other stakeholders — for example, startups might use government data (weather forecasts, soil
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health databases) or partner with corporations for distribution — illustrating an ecosystem
approach.

Role of Established Corporates and Industry

Large companies, both from the agriculture sector and technology sector, play an influential
role in scaling agritech solutions. Corporates often have the resources, existing farmer
networks, and infrastructure that startups lack, making them critical for wider adoption of
innovations. In India, agribusiness firms like ITC, Mahindra, TATA, and global companies
like Bayer, John Deere have launched various digital initiatives for farmers. We discussed
ITC’s e-Choupal, a trailblazing corporate initiative. More recently, ITC has developed the
MAARS platform (Meta Markets for Advanced Agricultural Services), essentially upgrading
e-Choupal into a comprehensive digital ecosystem offering personalized advisories, input
sales, and market linkages through a “phygital” model. A case study on ITC MAARS
highlights how corporates are evolving to a platform approach — combining physical presence
(hubs, agents) with digital services for value chain integration.

Tractor and farm machinery companies are also integrating digital tech — Mahindra &
Mahindra introduced telemetry and IoT in their tractors and launched apps for farmers to get
custom hiring services. Similarly, John Deere India has been adding sensors and connectivity
to its equipment, enabling precision farming capabilities for mechanized farmers. Input
companies (seeds, fertilizers) use digital tools for farmer education and product marketing;
for instance, Bayer’s FarmRise app provides crop advice and weather updates to promote its
products and collect field data. These corporate efforts amplify technology dissemination by
leveraging their extensive dealer networks and trust among farmers.

Another domain is agri e-commerce: companies like Reliance (JioMart) and Adani have
entered online agri marketplaces and supply chain platforms, often working with FPOs. Their
entry brings capital and scale, which can accelerate adoption of digital market linkages.
However, there is also the risk of monopolistic tendencies — some observers caution that big
corporates might dominate digital platforms and squeeze farmer margins if not regulated.
Hence, a balance is needed where corporates participate in agritech in a farmer-friendly
manner.

The tech industry (Big Tech) is also involved. Microsoft and Google have run Al for
agriculture programs in India — e.g., Microsoft’s Al sowing app (with ICRISAT) that sends
personalized SMS advisories on planting, which reportedly led to 30% higher yields in pilot
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trials of Andhra Pradesh farmers. Likewise, IBM has offered its Watson Decision Platform
for Agriculture through partnerships, providing weather insights and crop health analysis to
agribusiness clients in India. These initiatives indicate that large tech firms see agriculture as
a domain for deploying Al and cloud solutions, often in partnership with local agri players or
state governments.

In summary, corporates contribute to agritech adoption by scaling solutions and building
enabling infrastructure. They often work in public-private partnerships (PPP) — for instance,
many government digital agriculture projects (like certain components of the Digital Ag
Mission) are implemented with tech companies’ support. Corporates also invest in startups
(through CSR or venture funds), thus funding the innovation pipeline. Their role is
complementary to startups: while startups innovate, corporates scale and integrate these
innovations into mainstream agriculture. A synergistic approach is evident — e.g., startup
Stellapps collaborates with the National Dairy Development Board (a quasi-corporate) to
deploy its tech in co-operative dairies, marrying innovation with scale. Such collaboration
across stakeholders is crucial for the ecosystem building required to sustain the agritech
revolution.

Government Initiatives and Policy Support

The Government of India and various state governments are pivotal in providing an enabling
environment and often acting as first movers in promoting digital tech among farmers. Over
the last 5-10 years, a number of policy initiatives and schemes have directly targeted agritech
adoption:

Digital Agriculture Mission (2021-2025): As mentioned, this central program aims to
“digitally empower” Indian agriculture by supporting projects in Al, blockchain, remote
sensing, drones, and more. Under this mission, the government is developing a federated
AgriStack — a comprehensive farmer database linking land records, soil health, weather, and
other data to enable tailored services. Pilot projects for creating unique Farmer IDs and
integrating databases are underway, which could greatly facilitate private agritech services
(e.g., startups can build on the digital infrastructure to deliver last-mile solutions).

Electronic National Agricultural Market (e-NAM): Launched in 2016, eNAM is a flagship
scheme creating an online trading platform for agricultural commodities. It links physical
APMC mandis across states onto a common portal where farmers/traders can discover prices

and trade nationally. As of 2022, eNAM had onboarded /,000+ mandis and 17+ million
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farmers, and trade volumes through eNAM have been gradually rising. The platform also
facilitates digital payments and logistics support. While not without implementation
challenges (many mandis still conduct most trade offline), eNAM represents a major
government push for digital market linkage and has paved the way for private market
platforms by familiarizing stakeholders with e-trading.

Agri-Fintech and Inclusion Schemes: The government has integrated fintech into
agriculture through initiatives like Kisan Credit Card (KCC) drive (simplifying loans for
farmers) and PM-KISAN, which uses direct benefit transfer to send income support to
farmers’ bank accounts. In 2023, an Agriculture Accelerator Fund was announced to
encourage young entrepreneurs in rural areas to start agritech ventures. Schemes like RKVY-
RAFTAAR (Rashtriya Krishi Vikas Yojana — Remunerative Approaches for Agriculture and
Allied sector Rejuvenation) earmarked funds for agritech startups and agri-incubation
centers, leading to several agritech incubators being set up in agricultural universities.

Public Sector Digital Platforms: Various government agencies have launched digital
platforms: e.g., Soil Health Card portal (with data on soil tests for advisories), Pusa Krishi
(ICAR’s app for farm innovation dissemination), Poshan Abhiyan apps for precision farming
in specific crops, etc. Notably, some state governments have their own programs — Andhra
Pradesh’s e-Crop platform digitally registers crops each season via satellite and Al, enabling
targeted insurance payouts and advisories. Such public platforms, besides direct benefits,
generate valuable datasets that can feed Al models and inform policymakers.

Government’s role is also to address structural issues so that tech adoption can flourish. This
includes investing in rural telecom infrastructure (e.g., fiber connectivity, 5G rollout in rural
areas which is expected to boost IoT usage), promoting digital literacy among farmers
(through training programs and Krishi Vigyan Kendras), and establishing standards (for
example, interoperability standards for agriculture data). The regulatory environment has
been evolving too — the recent relaxation of drone usage policies in agriculture and allowance
of 100% FDI in agritech are positive signals. The government is furthermore a big potential
client for agritech startups; many startups secure projects with state governments for things
like Al-based crop mapping or smart irrigation pilots, which both provides revenue and
validates the technology.

In essence, the government acts as enabler, regulator, and promoter in agritech. Without

supportive policies, the efforts of startups and corporates may not reach remote or
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disadvantaged farmer groups. Conversely, government programs often rely on private
innovation to implement effectively. Therefore, a triple helix synergy of government-
industry-startups is increasingly observed in India’s agritech growth. A recent policy paper
by the National Association of Agricultural Sciences (NAAS) emphasized that strong
government backing (financial and institutional) is pivotal for agri-startup sustainability,
especially to overcome early-stage challenges and to scale solutions for smallholders. The
evidence so far suggests that India’s policymakers are keen on leveraging digital tools to
meet goals like doubling farmers’ income and improving climate resilience in agriculture —

and this has translated into concrete schemes that nurture the agritech ecosystem.
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Figure 3: Agritech Funding Comparison FY22 vs FY23
Source: Compiled by author from analysis in Kumar et al. (2024) and Sustainability (2024).

Discussion: Impacts, Challenges, and The Way Forward

The adoption of digital technologies, Al, and fintech in Indian agriculture — as evidenced by
the literature and cases reviewed — is yielding multidimensional impacts. Farmers empowered
with timely information have improved agronomic practices and yields; data-driven supply
chains are reducing waste and increasing farmers’ share in consumer prices; and digital
financial tools are fostering inclusion and resilience. At a macro level, the agritech revolution
holds promise for addressing structural issues like low productivity and rural poverty. A 2020
analysis by Lezoche ef al. noted that Agri-food 4.0 innovations can enhance efficiency and
sustainability across the supply chain, which is critical for a country like India with pressure

on land and water resources. Our case studies similarly show positive outcomes such as yield
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gains (20-30%), water savings, better prices, and improved service delivery to farmers,

indicating tangible progress toward those goals.

However, significant challenges remain before agritech adoption becomes widespread and

equitable. Some key challenges identified in studies and by practitioners include:

Farmer Awareness and Training: Many farmers, especially older and smaller
landholders, are not fully aware of available technologies or lack the skills to use them.
Digital literacy is a barrier; even if a farmer has a smartphone, they may not be
comfortable with apps or may not trust digital advice over traditional knowledge.
Building trust takes time — for example, Fasal had to conduct numerous on-field
demonstrations to convince farmers to rely on sensor-based advisories. The government
and NGOs will need to intensify training programs to bridge this human capital gap.
Infrastructure Gaps: Patchy internet connectivity, inconsistent electricity supply, and
limited rural logistics can all impede agritech operations. [oT devices and apps require
network coverage; in some remote areas, startups resort to offline modes (e.g.,
Farmonaut delivering SMS alerts instead of app notifications when internet is weak). The
expansion of 4G/5G networks to rural India and initiatives like rural broadband
(BharatNet) are vital to support the digital backbone of agritech. Similarly, reliable
power is needed for charging devices, running sensors, etc., though solar solutions are
mitigating this to an extent.

Interoperability and Data Silos: Different platforms and apps often operate in silos,
meaning farmers might need multiple apps for multiple services (one for market price,
another for advice, another for weather). There is a need for integration — something the
AgriStack initiative aspires to address. Data sharing protocols between public and private
entities can ensure that, for instance, a startup can securely access a farmer’s soil health
card data (with consent) to customize advice. Without interoperability, the user
experience remains fragmented and technology adoption suffers.

Financial Sustainability for Startups: As discussed, agritech startups face difficulties
in monetization. Farmers, with tight margins, are cost-sensitive and often expect free or
subsidized services (having been accustomed to government free extension). Many
startups thus rely on B2B models (selling services to agribusinesses or government)
rather than charging farmers. There is also heavy competition in certain segments (for

example, numerous market linkage platforms competing for the same farm produce).
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This leads to a high startup churn rate. Continuation of government grants, incubator
support, and private investment is needed to allow startups enough runway to refine
viable revenue models that also deliver value to farmers at low cost.

e Policy and Regulatory Risks: While policy is largely supportive, there can be
regulatory hurdles. For instance, agrifintech startups must navigate banking regulations
and get NBFC licenses to lend — a complex process. Drone usage in agriculture was
restricted until policy liberalization in 2021, which slowed early adopters. Data privacy
laws in the works (e.g., Personal Data Protection Bill) may affect how farm data is
handled by private companies. Sensible, innovation-friendly regulation will be required —
protecting farmers’ interests without stifling innovation. The government’s involvement
of multiple stakeholders in drafting the Digital Agriculture Mission’s frameworks is a
positive step.

Despite these challenges, the trendline for agritech adoption is clearly upward. The
COVID-19 pandemic, paradoxically, accelerated digital adoption in agriculture as movement
restrictions forced stakeholders to rely on remote and digital solutions — eNAM saw a jump in
volume as physical markets closed intermittently; many FPOs adopted WhatsApp and other
digital means to coordinate with farmers. This shock demonstrated the resilience provided by
digital tools. Furthermore, the success stories of those farmers who benefited from tech (as in
our case studies) create a demonstration effect, spurring their peers to also try the new
methods. Younger farmers in particular (the new generation inheriting farms) are more open
to using smartphones and gadgets on the farm, which bodes well for the future. Looking
ahead, certain areas need focus to nurture the agritech revolution further:

Customization for Smallholders: Technologies must be tailored for India’s predominately

small farms. This could mean developing low-cost versions of expensive tech (e.g., rent-a-

drone services instead of requiring ownership), or creating vernacular voice-based interfaces
for apps to include even semi-literate farmers. Inclusive design will determine the reach of
agritech.

Public-Private Collaboration: Continued collaboration is essential. For instance, the data
from government remote sensing can enhance private advisory apps; conversely, anonymized
data from millions of users of private apps can inform government policymaking (like early
warning of drought stress gleaned from aggregate data). The Digital Ag Stack efforts should

involve startups at each stage. Public-private-partnership (PPP) models can also be used to
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scale pilots — e.g., a state government could incorporate a proven startup solution into its
statewide agricultural program (much like RBI’s pilot of satellite data for crop insurance
using private vendors).

Holistic Ecosystem Development: Beyond just tech, support systems like rural e-commerce,
micro-entrepreneurs (village-level agents), and physical infrastructure (warehouses, cold
chains) need to be strengthened in tandem. A digital solution for market linkage will falter if
there isn’t good rural transportation or storage. Thus, holistic rural development and
agribusiness development should accompany digital interventions.

Continuous Capacity Building: All stakeholders — farmers, extension officers, FPO leaders
— will require ongoing training to keep up with technology advancements. This is where
institutions like agricultural universities and KVKs (Krishi Vigyan Kendras) can take a lead,
by including digital literacy and tech-enabled farming in their outreach programs.

In conclusion, India’s experience so far demonstrates that an entrepreneurial approach to
agritech, supported by enabling corporates and proactive government policy, can yield
substantial improvements in agriculture. The agritech revolution is still in its early growth
phase — much like the Green Revolution of the 1960s was at a similar stage in its first decade.
As digital natives become more common in rural areas and technologies mature, we can
expect adoption to accelerate. The ultimate vision is a future where farmers routinely use
digital tools as part of farming — checking weather apps before sowing, consulting Al
advisors for pest management, transacting online for inputs and produce, and accessing
credit/insurance at the click of a button. Achieving this at scale in a country of 140+ million
farmers is no small task, but the progress to date is encouraging. By nurturing the synergy
between startups’ innovation, corporates’ scale, and government’s support, India is steadily
steering its vast agricultural sector into the digital age — an evolution that holds promise not
just for India’s food security and farmer prosperity, but also as a model for other developing
agrarian economies.

Conclusion

The adoption of digital technologies, artificial intelligence, and fintech in Indian agriculture
has gained irreversible momentum, driven by entrepreneurial innovation and multi-
stakeholder collaboration. This paper reviewed extensive literature and real-world cases that
collectively paint a hopeful picture of India’s agritech revolution. Agritech startups, emerging

in large numbers, have introduced game-changing solutions — from IoT-based precision
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farming in horticulture to Al-powered advisory services and digital marketplaces connecting
farmers to consumers. In parallel, established corporations and government initiatives have
provided critical support in scaling these innovations and embedding them in the agricultural
mainstream. The confluence of these efforts is gradually transforming farming practices
across regions and sub-sectors. The case studies of e-Choupal, Herdman, and Fasal
demonstrate tangible benefits: farmers achieved better prices, improved livestock
productivity, higher yields, and resource savings by embracing technology. Literature
evidence corroborates these outcomes and highlights additional system-level gains such as
greater transparency, risk reduction through fintech (e.g., easier credit and insurance), and
enhanced responsiveness to challenges like climate variability. Importantly, technology is
empowering even smallholders by bridging information asymmetries and linking them to
formal markets and institutions a critical step for inclusive agricultural growth. Yet, the
journey is far from complete. Challenges related to infrastructure, awareness, and scalability
must be addressed to avoid a digital divide in agriculture. Not all farmers are currently
benefiting; those in remote areas or without smartphones remain on the fringes. Deliberate
efforts are needed to expand rural connectivity, provide training and support, and develop
business models that make tech affordable and accessible to the poorest farmers.
Additionally, sustaining agritech startups through patient capital and conducive policies will
be essential, as will safeguarding farmers’ data privacy and ensuring fair competition on
digital platforms.

In conclusion, India’s experience underscores that nurturing an agritech revolution is an
ongoing process requiring an ecosystem approach. The entrepreneurial perspective reveals
that innovation thrives when multiple actors engage: nimble startups turn ideas into solutions,
corporates amplify reach and trust, and government backs it all with vision and resources.
With at least 60% of Indian farmers expected to be digital platform users in the next few
years, the tipping point for digital agriculture appears within reach. The next decade could
well witness Indian agriculture making quantum leaps in productivity, profitability, and
sustainability through technology adoption. By carefully managing the transition and
prioritizing farmer-centric outcomes, India can ensure that its agritech revolution not only
boosts economic growth but also improves the livelihoods of millions of farmers and

contributes to long-term food and environmental security. The lessons and models emerging
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from India will likely inform global efforts in leveraging digital technology for agricultural

development.
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