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Abstract 

India's agricultural sector, historically 
characterized by fragmented holdings, low 
productivity, and market inefficiencies, is undergoing 
a significant transformation with the launch of the 
Agri Digital Mission (ADM). Initiated in 2024, ADM 
represents a pivotal step towards digitizing the 
agrarian economy through data integration, 
geospatial intelligence, and AI-powered advisories. 
This paper critically examines the Mission's objectives, 
structural pillars, implementation strategy, and 
relevance across farming communities, particularly 
smallholders. Drawing on early findings and scholarly 
perspectives, the study evaluates the potential of 
ADM to address key agrarian challenges, explores its 
societal impact, and provides policy 
recommendations for inclusive, secure, and scalable 
digital agriculture. The paper concludes with an 
assessment of ADM’s future trajectory in India’s 
development agenda. 

Introduction 

Agriculture remains the cornerstone of India’s 
socio-economic fabric, supporting over 55% of the 
population but contributing only 18% to national GDP 
(FAO, 2023). This imbalance reflects long-standing 
structural issues, like fragmented landholdings (avg. 
1.08 ha), low productivity, volatile markets, and a 
persistent rural-urban digital divide, rendering the 
sector economically vulnerable and ecologically 
fragile. 

Despite past reforms in pricing, crop planning, 
and institutional collectivization (e.g., FPOs), systemic 
transformation has remained elusive. In this context, 
digital agriculture is emerging as a frontier policy 
lever. Technologies like AI, IoT, GIS, remote sensing, 
and blockchain promise improved efficiency, risk 
mitigation, and evidence-based. However, adoption 
has been fragmented, hampered by infrastructural 
deficits, data silos, and limited institutional 
convergence. 

Launched in September 2024, the Agri Digital 
Mission (ADM) seeks to address these gaps through a 

federated Digital Public Infrastructure (DPI) model. 
Anchored by components like AgriStack, Krishi 
Decision Support Systems, geo-referenced crop and 
soil intelligence, and open digital service APIs, ADM 
aspires to make Indian agriculture data-sovereign, 
climate-resilient, and inclusive. This paper critically 
examines the architecture, components, 
implementation dynamics, and policy relevance of 
ADM, exploring its potential to catalyze a scalable, 
farmer-centric digital transformation in Indian 
agriculture. 

Table 1: Stat Snapshot: Why Indian Agriculture 
Needs Digitization 

Indicator Key Data Source 

Share of 
population in 
agriculture 

55% FAO, 2023 

Contribution to 
GDP 

18% FAO, 2023 

Average 
landholding size 

1.08 hectares Agricultural 
Census, 2021 

Yield loss due to 
info delays 

25–30% Chand et al., 
2019 

Rural digital 
penetration 

37% TRAI, 2023 

Internet-enabled 
farmers 
(estimated) 

~35% IAMAI, 2022 

Climate-related 
crop loss 

₹25,000 
crore 
annually 

Ministry of 
Agriculture, 
2022 

Integrated 
farmer databases 

< 25% of 
farmers 
covered 
nationally 

MoA&FW, 2023 

Objectives of the Agri Digital Mission 

The ADM aims to: 

• Build a unified digital infrastructure 
(AgriStack) that integrates farmer, land, and 
crop data 
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• Enable precision agriculture through AI-based 
advisory systems 

• Improve delivery efficiency of government 
schemes like PM-KISAN and PMFBY 

• Empower smallholders via data-based credit, 
insurance, and input access 

• Strengthen climate resilience by developing 
geo-tagged soil and crop datasets 

• Foster innovation by enabling agri-tech 
startups and digital public goods. 

Framework and Workstreams: 

The Agri Digital Mission (ADM) is built upon 
a federated Digital Public Infrastructure (DPI) model 
that emphasizes interoperability, inclusivity, and data 
sovereignty. This architecture enables seamless 
integration across stakeholders, government agencies, 
startups, farmers, and civil society through modular 
and scalable digital components. The mission is 
operationalized through six interlinked workstreams, 
each addressing a critical facet of digital 
transformation in agriculture. 

• Farmer Registry and AgriStack: Centralized 
database of 11 crore farmers integrating 
Aadhaar, land records, and crop/livestock 
data. 

• Krishi Decision Support System (DSS): An 
AI-enabled geospatial platform combining 
weather, soil, irrigation, and satellite data. 

• Digital General Crop Estimation Survey 
(DGCES): Remote sensing and CCE-based 
yield estimation. 

• Soil Profile Mapping: High-resolution 
1:10,000 scale mapping covering 142 million 
ha. 

• Digital Advisory and Service Layer: Open 
APIs for startups, NGOs, and private players 
to deliver personalized services. 

• Digital Capacity Building: Training of rural 
youth and women under schemes like Drone 
Didi and Digital Sakhi. 

Key Pillars of the Mission:  

The Agri Digital Mission (ADM) is anchored in 
six foundational pillars that operate its vision of 
building a digital, data-driven agricultural ecosystem. 
Each pillar plays a distinct role in enabling the 

architecture, intelligence, and inclusivity of the digital 
agriculture infrastructure. 

1. AgriStack: Building the Digital Backbone 

AgriStack is the central backbone of the ADM, 
envisioned as a federated, interoperable, and role-
governed data ecosystem for agriculture. Its primary 
function is to create a single source of truth by 
unifying multiple data silos—including Aadhaar-
authenticated farmer identity, land ownership and 
usage data, seasonal cropping patterns, livestock 
holdings, beneficiary history, and subsidy 
entitlements—into a comprehensive 360-degree 
digital profile of each farmer. Key components 
include: 

• Farmer Database (FDI): Anchored in 
Aadhaar and integrated with state revenue 
departments’ land records. 

• Geo-Spatial Layers: Including cadastral 
maps, soil maps, crop sown area, and 
irrigation overlays. 

• Consent Framework: Proposed under the 
upcoming Digital Personal Data Protection 
Act, ensuring data privacy and informed 
consent. 

• Service APIs: For scheme eligibility 
verification, subsidy delivery, insurance 
onboarding, and credit assessments. 

AgriStack aims to eliminate leakages, 
duplication, and manual bottlenecks in service 
delivery. However, scholars and civil society have 
raised concerns about data centralization, potential for 
surveillance, and lack of grievance redressal 
mechanisms. To address these, the government has 
committed to a Role-Based Access Control (RBAC) 
mechanism, promoting decentralized data 
stewardship at the state and Panchayat levels. 

2. Krishi Decision Support System (DSS): Enabling 
Data-Driven Farming 

The Krishi DSS represents a new generation of 
AI and GIS-enabled agronomic decision-making 
systems that integrate data from multiple sources to 
offer actionable, real-time advisories. It bridges the 
gap between macro-level datasets and micro-level 
field decisions by processing: 

• Remote sensing data from satellites (e.g., 
ISRO-Bhuvan, Sentinel-2) 
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• Agro-meteorological models from the India 
Meteorological Department  

• Soil and crop growth models using inputs 
from ICAR and SAUs 

• Machine learning algorithms trained on 
localized historical data 

DSS services encompass crop-specific sowing 
recommendations based on rainfall forecasts and soil 
moisture levels, pest and disease alerts generated 
through image recognition and predictive models, 
irrigation scheduling and water budgeting tools, as 
well as yield forecasts and market price trend analysis. 

Pilot deployments of the Krishi DSS in 
Haryana and Gujarat (2023–24) led to an 18% increase 
in fertilizer efficiency and a 15–20% reduction in crop 
failure risks (MoA&FW, 2024). The system also 
enabled real-time dashboards for officials and 
insurers, supporting timely interventions. Integrated 
with Farmer Mobile Interfaces and Government 
Dashboards, the DSS ensures dynamic, data-driven 
feedback loops across stakeholders. 

3. Digital General Crop Estimation Survey 
(DGCES): Modernizing Agricultural Statistics 

The Digital General Crop Estimation Survey 
(DGCES) is a disruptive innovation replacing India’s 
legacy crop yield estimation methods long reliant on 
manual, labour-intensive Crop Cutting Experiments 
(CCEs) with automated, evidence-backed, and 
satellite-supported estimation models. Core 
technologies and processes include: 

• UAV (drone) imaging and photogrammetry 
for crop phenology tracking 

• Geo-tagged mobile data collection apps used 
by field officers for CCE recording 

• Machine learning yield prediction models 
based on remote sensing NDVI and ground 
truthing 

• Integration with insurance and policy 
platforms for real-time claims processing 

The Digital General Crop Estimation Survey 
(DGCES) significantly improves yield assessment by 
reducing estimation errors by 60% and delivering 
results within 72 hours, compared to weeks under 
traditional methods. Its integration with PMFBY 
ensures faster, more accurate insurance settlements. 
Crucially, DGCES provides a rapid response tool for 

governments and insurers amidst rising climate 
variability. 

4. Soil Profile Mapping: The Bedrock of Site-
Specific Agriculture: 

Soil Profile Mapping under ADM aims to 
digitally map India’s 142 million hectares of arable 
land at a 1:10,000 resolution, providing detailed soil 
health data- pH, EC, organic carbon, macro- and 
micronutrients and supporting precision farming and 
nutrient budgeting. Outputs like soil moisture maps 
and carbon integration models feed into DSS tools and 
regenerative practices. As of 2024, 29 million hectares 
have been mapped, aiding Soil Health Card 2.0, 
balanced nutrient use, and fertilizer subsidy 
rationalization. The initiative also lays a foundation 
for carbon credit systems, agro-ecological zoning, and 
nature-positive farming. 

Relevance of ADM in the Indian Agriculture 
Context: 

The Agri Digital Mission (ADM) is not merely 
a technological initiative, but, it is a strategic 
intervention to redefine the institutional and 
informational logic of Indian agriculture. Its relevance 
lies in how it synchronizes the structural demands of 
Indian agrarian reform with the transformational 
potential of digital infrastructure. At its core, ADM 
attempts to answer a pressing question: 

To better understand the strategic positioning 
of the Agri Digital Mission (ADM), it is useful to map 
its key components against the structural challenges 
that persist in Indian agriculture and the broader 
policy visions guiding sectoral transformation. The 
table below provides a conceptual alignment of 
ADM’s core features with both long-standing agrarian 
constraints and national/international policy 
mandates, illustrating how the mission seeks to 

How can the Indian state transition from a 

reactive subsidy provider to a proactive enabler 

of farmer resilience and productivity in a data-

scarce environment? 

 

The answer lies in building a “Smart Welfare 

State”—a state that governs not just through 

policies but through platforms, precision, and 

participation. 
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operationalize inclusive, data-driven, and climate-
resilient agricultural development. 

Table 2: Alignment of ADM with India’s Agrarian 
Challenges and Policy Visions 

Structural 
Challenge / Policy 
Goal 

ADM Feature or Response 

Fragmented 
landholdings and 
identity 
duplication 

Unified Farmer ID 
integrating Aadhaar, land, 
crop, and entitlement data 

Inefficient and 
leaky subsidy 
regimes 

Targeted scheme delivery 
via AgriStack APIs with real-
time eligibility verification 

Advisory deficit for 
smallholders 

Krishi DSS offering location-
specific, AI-enabled 
advisories 

Yield estimation 
and insurance 
delays 

Digitized DGCES with 
satellite + mobile CCEs to 
expedite PMFBY claims 

Nutrient imbalance 
and declining soil 
health 

High-resolution Soil Profile 
Mapping for tailored 
fertilizer recommendations 

Weak last-mile 
service innovation 

Open digital service layer for 
FPOs, startups, and NGOs to 
plug local gaps 

Climate change 
vulnerability and 
policy uncertainty 

Real-time DSS + Agri-data 
repositories for climate-
smart decision-making 

Global climate and 
development 
obligations 

Supports Paris Agreement 
(INDCs), UN SDGs (2, 12, 13) 
and India’s Net-Zero by 2070 

Conclusion 

The Agri Digital Mission (ADM) represents a 
significant reconfiguration of agricultural governance 
in India, one that shifts the state’s role from 
fragmented service provider to a platform enabler of 
data-driven, inclusive, and responsive agricultural 
systems. Through its federated architecture and 
integrated workstreams, such as AgriStack, Krishi 
DSS, DGCES, and Soil Profile Mapping, the mission 

addresses long-standing inefficiencies in advisory 
delivery, scheme targeting, and risk management. 
ADM thus operationalizes a model of smart 
governance, aligned with the goals of Digital India, 
the Doubling Farmers’ Income Strategy, and India’s 
Paris Climate Agreement commitments. 

The mission’s emphasis on interoperability, 
open APIs, and real-time decision-making holds 
promise not only for improving productivity and 
transparency but also for enabling a paradigm shift 
toward farmer-centric digital ecosystems. However, 
its long-term success will depend on the robustness of 
its data governance frameworks, the inclusivity of its 
design, and the capacity of institutions to implement 
at scale. Attention must be paid to ensuring digital 
equity, building trust through consent-based data 
sharing, and strengthening institutional 
accountability. 

Future Scope 

Looking ahead, ADM offers multiple 
pathways for deepening and expanding its impact: 

• Extension to allied sectors such as livestock, 
fisheries, and agroforestry, creating a holistic 
rural digital ecosystem. 

• Integration with digital financial services, 
including credit scoring, e-wallets, and crop 
insurance markets. 

• Linkages with voluntary carbon markets and 
sustainability certification frameworks for 
monetizing climate-smart practices. 

• Deployment of AI-driven early warning 
systems for pests, weather shocks, and 
commodity price volatility. 

• South-South cooperation in digital agriculture, 
positioning India as a knowledge leader in 
agri-DPI for the Global South. 

In essence, ADM should not be seen as a time-
bound mission but as a living infrastructure; adaptive, 
participatory, and generative, capable of transforming 
India’s agri-food systems in the decades to come. 

 

* * * * * * * * *   
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