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                          Section 8 
Agriculture & Farming 

Agriculture is both a critical pillar of India’s economy and a major lever for decarbonisation. The 
sector contributes ~15–19% of India’s GHG emissions, primarily from soil management, 
livestock methane, and input-intensive practices. Climate-smart agriculture 
solutions—regenerative practices, precision farming, livestock emission reduction, and 
bio-based inputs—offer a pathway to simultaneously reduce emissions, improve productivity, 
enhance soil health, and raise farmer incomes. 

Market Scale  

●​ Regenerative agriculture & soil health solutions: Multi-million hectare potential across 
cereals, oilseeds, and cash crops 

●​ Precision farming & agri-tech: ₹30,000–40,000 crore+ opportunity by 2030, driven by 
sensors, drones, and digital platforms 

●​ Biofertilizers & biopesticides: High-growth segment (15–20% CAGR), supported by 
reduced chemical input policies 

●​ Biochar: Emerging and scalable market with strong linkage to carbon credits and 
agri-residue utilization 

●​ Livestock emission reduction: Large addressable base given India’s world-leading dairy 
and livestock population 

Overall, agriculture-linked climate solutions represent a large, distributed, and long-term market, 
unlike centralized energy assets. 

Key Growth Drivers 

●​ Climate risk & productivity stress (soil degradation, water scarcity) 
●​ Government push for sustainable inputs, soil health cards, and agri-tech adoption 
●​ Carbon markets & climate finance entering agriculture 
●​ Digital penetration in rural India (IoT, mobile platforms) 
●​ Rising demand for sustainable food supply chains (domestic & export) 

Value Chain Localization 

India has strong localization potential across the agri-climate value chain: 

●​ Upstream: Agri-residue collection, biomass for biochar 
●​ Manufacturing: Biofertilizers, biopesticides, farm equipment, sensors 
●​ Services: Precision farming platforms, advisory, MRV for carbon 
●​ Downstream: Farmer networks, FPOs, agri-processors, food companies 

This creates distributed economic value, rural employment, and low import dependence. 
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Emerging Trends 

●​ Shift from input-heavy to outcome-based farming 
●​ Integration of AI, satellite data, and drones for real-time farm decisions 
●​ Soil carbon & nature-based credits gaining traction 
●​ Increased adoption of bio-inputs over chemical fertilizers 
●​ Livestock solutions focusing on methane reduction rather than herd reduction 
●​ Corporates engaging farmers through Scope-3 decarbonisation programs 

 

Strategic Importance for India 

●​ Delivers low-cost decarbonisation at scale 
●​ Enhances food security and climate resilience 
●​ Supports rural income growth and inclusivity 
●​ Converts agriculture into a net carbon sink 
●​ Aligns with Net Zero 2070, carbon markets, and sustainable finance 
●​ Reduces fertilizer imports and input subsidies over time 

Executive Takeaway 

Agriculture & farming represent one of India’s most powerful and inclusive decarbonisation 
opportunities. By combining regenerative practices, digital precision, livestock solutions, and 
bio-based inputs, India can cut emissions at scale while improving productivity, resilience, and 
rural livelihoods. With the right policy support, market linkages, and private investment, Indian 
agriculture can transition from a climate risk to a climate solution.  
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                                    Agriculture & Farming 
Regenerative Agriculture 

 
This section provides key inputs on Regenerative Agriculture Opportunities for 

corporate leaders. 
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Opportunity Snapshot: Regenerative Agriculture 
Adopt farming practices & solutions to improve soil health and sequester carbon 

 Market Signals  What Makes or Breaks It? 

 ●​ Rising demand for sustainable 
sourcing from global FMCG and 
agri buyers 

●​ Increasing adoption in large agri 
value chains (cotton, rice, wheat) 

●​ Annual Market size by 2030: ₹ 
20,000 - 25,000  Cr 

 ●​ Farmer aggregation (FPOs, 
cooperatives) for scale 

●​ Reliable MRV systems for carbon credit 
verification 

●​ Long-term offtake by FMCG/agri 
companies for sustainable sourcing 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Declining soil organic carbon causing 
10–20% yield loss in key crops 

●​ Scope 3 targets forcing FMCG/agri 
buyers toward low-carbon sourcing 

●​ Fast growth of soil carbon credits 
marketplaces 

 ●​ Agri-tech startups and platforms 
●​ FMCG and food companies (supply 

chain integration) 
●​ Carbon credit developers and NGOs 

 Key Challenges  Business Models 

 ●​ Small landholdings (<2 ha) causing 
scaling challenges 

●​ Soil carbon MRV complexity 
(sampling & verification costs) 

 ●​ Work with FPOs to implement 
regenerative practices 

●​ Generate and monetize soil carbon 
credits 

●​ Partner with FMCG companies for 
sustainable sourcing contracts 
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Introduction and Business Case 

 
Regenerative agriculture seeks to restore natural systems rather than merely sustain them. It 
shifts the agricultural paradigm from input-intensive production to soil-centric, 
biodiversity-enhancing and resource-efficient farming systems. Farmers can rebuild soil organic 
matter, enhance water retention, reduce dependency on chemical inputs and create healthier 
agroecosystems. 
 
While the success regenerative agriculture requires a success in a combination of multiple 
dimensions - farmer education, clear but adaptive processes and technologies, and a long-term 
perspective - it strengthens rural economies, empowers smallholders and restores ecological 
balance, making it not just an agricultural practice, but a holistic development strategy for India’s 
future.Developing and implementing such a comprehensive solution also implies significant 
business opportunities all along the value chain, for multiple, diverse stakeholders. 
 

Market Potential for Regenerative Agriculture in India 

 
Year Market Size (₹ Cr) Area Outlook Drivers 

2025 3,000 - 4,000 1 Million ha Policy & public programmes, corporate 
sourcing & market premiums 

2030 20,000 - 25,000 5 Million ha Carbon finance & voluntary market, input 
substitutions & bioinputs 

2040 1,00,000 - 1,25,000 20 Million ha Climate risk & resilience need, digital & 
agri scale-up 

 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

Regenerative Crop 
Production Systems 

Grains, oilseeds, 
specialty crops 

Advisory + input 
optimization + 
outcome payments 

Soil health 
improvement, yield 
resilience, carbon 
reduction 

Regenerative 
Livestock & Dairy 
Systems 

Milk, beef, grazing 
systems 

Long-term sourcing 
contracts + premiums 

Methane reduction, 
animal welfare, land 
regeneration 

Soil Carbon & 
Ecosystem Services 
Markets 

Carbon credits, 
biodiversity credits, 
water services 

Platform-based 
marketplaces + MRV 
fees 

Corporate net-zero 
targets, nature-based 
solutions demand 
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Digital Agronomy & 
Decision Support 

Farm planning, input 
reduction, practice 
tracking 

SaaS + per-acre 
subscriptions 

Data-driven efficiency 
and practice 
verification 

Regenerative Supply 
Chain Programs 

Food & fiber 
traceability, 
sustainable sourcing 

Brand-led premiums 
+ long-term farmer 
partnerships 

Consumer and retailer 
sustainability 
commitments 

Outcome-Based 
Advisory & Payments 

Soil health, yield 
stability, ecosystem 
outcomes 

Advisory fees + 
performance-linked 
payments 

Shift from 
practice-based to 
outcome-based regen 

Low-Carbon / 
Climate-Smart Inputs 

Fertilizer 
optimization, nutrient 
efficiency 

Input sales tied to 
emissions metrics 

Fertilizer emissions 
regulation and 
efficiency mandates 

Regenerative 
Finance & Insurance 

Transition financing, 
risk-sharing products 

Blended finance, 
insurance premium 
reduction 

De-risking farmer 
transition and capital 
access 

 

Underlying Technologies & Processes 

 
Element Options Key Traits 

Soil Biology Reduced chemical fertilizer use, 
enhanced nutrient availability, 
improved soil structure 

Rebuild soil organic matter, 
microbial activity and nutrient 
cycles 

Crop System Reduced soil disturbance, improved 
soil carbon retention, lower diesel 
costs 

Diversify cropping patterns and 
reduce soil disturbance 

Water & Irrigation Enhances groundwater availability 
and drought resilience 

Enhances water efficiency 
using nature-based and 
engineered systems 

Agroforestry Carbon sequestration, windbreaks, 
reduced erosion, improved 
biodiversity 

Integrating trees into cropping 
systems to build biomass, 
improve microclimates and 
store carbon 

Livestock Integration 
Processes 

Balanced nutrient flows, reduced 
external feed demand 

Nutrient recycling and soil 
fertility 

Digital & MRV Verified carbon removals/reductions 
and premium supply-chain 
certification 

Scaling regenerative 
agriculture, securing premiums 
and enabling carbon finance 

Regenerative Input 
Manufacturing & 
Delivery Models 

Emerging models that enable 
adoption at scale 

On-farm biofertilizer 
fermenters, Local agronomist 
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networks, Bulk input 
distribution 

Market Mechanisms 
(carbon, premiums, 
traceability) 

Soil carbon credits, Climate-resilient 
rice and wheat sourcing, Data-driven 
risk scoring 

Systems that make 
regenerative agriculture 
commercially viable 

 

Key Challenges   

 

Challenge 
Area 

Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Farmer 
Adoption & 
Transition 
Risk 

Yield uncertainty 
during transition 
from conventional 
to regenerative 
practices 

Slow adoption 
and scalability 
challenges 

Smallholder-do
minated farming; 
risk aversion 
due to income 
dependence 

Need transition 
incentives, 
technical support, 
and guaranteed 
offtake models 

Monetization 
& Profitability 
Pathways 
 

Difficulty capturing 
premium pricing or 
carbon revenue 

Unclear ROI for 
corporates and 
farmers 

Limited domestic 
markets for 
regenerative 
premiums; 
early-stage 
carbon markets 

Develop bundled 
revenue streams 
(carbon credits, 
premium sourcing) 

Supply Chain 
Traceability & 
Data 
Challenges 

Measuring soil 
health and verifying 
regenerative 
outcomes is 
complex 

Limits ESG 
credibility and 
market 
differentiation 

Fragmented 
supply chains; 
lack of digital 
infrastructure in 
rural areas 

Investment in 
digital MRV and 
traceability 
systems essential 

Regional 
Agro-Climatic 
Variability 

Practices must be 
tailored to soil type, 
crop, and climate 
conditions 

Increased 
implementation 
complexity and 
slower scaling 

Diverse 
agro-climatic 
zones across 
India 

Localized models 
and region-specific 
agronomy 
expertise required 

Policy, 
Financing & 
Ecosystem 
Gaps 

Limited policy 
clarity and financing 
structures for 
regenerative 
agriculture 

Slower 
investment and 
ecosystem 
development 

Subsidy 
structures favor 
conventional 
inputs; evolving 
sustainability 
frameworks 

Public-private 
partnerships and 
blended finance 
approaches 
important 

 
 
 
 
 

 CO3 @ EAI       
449 

https://www.eai.in/ref/co3


 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Mahindra Agribusiness Biofertilizers, organic inputs, farmer training 

KisanKraft Organic farming aids, tools & input solutions 

IFFCO (Indian Farmers Fertiliser 
Co-op) 

Biofertilizers, microbial products & soil ameliorants 

Rallis India (Tata) Crop nutrition + organic/bio options 

VST Tillers Tractors No-till drills, tillage tools 

Sonalika Tractors Farm mechanization, implements ecosystem 

TAFE (Tractors & Farm Equipment) Implements that support soil-friendly practices 

Stellapps IoT + data analytics for farm performance, dairy linkage 

Fasal Field analytics, weather & crop insights 

Ecozen Sensor & solar-powered IoT systems for data capture 

 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Outcome-Based 
Regenerative Platforms 

Monetize regen via measured 
outcomes, not practice 
checklists 

Creates recurring, defensible 
revenue beyond input sales 

Soil Carbon + Nature Credit 
Stacking 

Multi-credit marketplaces with 
premium pricing 

Expands revenue per acre; 
avoids carbon-only 
commoditization 

Digital Regen Operating 
Systems 

Become the “OS of 
regenerative farming” 

Data moats and high switching 
costs 

Regenerative Supply-Chain 
Lock-In 

Secure resilient supply at 
predictable cost 

Converts sustainability into 
supply security advantage 

Biologicals as Systems, Not Subscription-style bio-solutions Shifts ag-inputs from 
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Products commodity to solution-based 
pricing 

Smallholder Regen at 
Scale 

Control high-impact tropical 
supply chains 

Access growth markets + 
strong ESG capital pull 

Transition Finance & 
Risk-Sharing 

De-risk farmer adoption at 
scale 

Unlocks faster adoption and 
acreage growth 

Livestock Methane & Soil 
Systems 

Premium low-emissions animal 
protein 

Addresses one of agriculture’s 
hardest emissions sources 

Regenerative Data as an 
Asset 

Sell insights to food, finance, 
and insurers 

Data monetization beyond 
farming itself 

 

Concentric & Satellite Opportunities 

 
●​ Precision No-Till Seeding & Planting OEMs: Equipment providers developing multi-row, 

high-residue handling seed drills and planters for minimum soil disturbance and accurate 
cover crop seeding. 

●​ Biological Input Manufacturing: Scalable, local production of biofertilizers, biostimulants 
and microbial inoculants to replace or reduce synthetic inputs and enhance soil biology. 

●​ Agroforestry and Silvopasture Implementation Services: Specialized services (analytics, 
design, tree/shrub supply) for integrating perennial crops, trees, or managed livestock 
into annual cropping systems. 

●​ Next-Gen Cover Crop Seed Genetics: R&D and seed companies focused on developing 
and commercializing cover crop varieties optimized for local conditions, nutrient cycling 
and high biomass production. 

●​ In-Field Soil Health Sensor and Testing Kits: Concentric providers of affordable, 
rapid-deployment soil sensors (moisture, pH, nutrient) and easy-to-use testing kits for 
on-farm microbial and soil organic carbon (SOC) monitoring. 

●​ Satellite & AI-Powered MRV Platforms: Digital platforms using remote sensing and 
machine learning (ML) to monitor, report and verify regenerative practices (cover crops, 
tillage, rotation) at scale for carbon credit issuance. 

●​ Regenerative Sourcing and Premium Marketplaces: B2B platforms connecting food, fiber 
and consumer packaged goods (CPG) companies with verified regenerative farmers, 
often commanding a price premium for traceable, low-impact products. 

●​ Transition Finance and Risk De-risking Funds: Investment vehicles and financial 
products (e.g., low-interest loans, insurance products) tailored to cover farmers' 
transition costs and yield volatility during the first 3-5 years of adoption. 

●​ Digital Agronomic Advisory and Modeling Tools: Software-as-a-Service (SaaS) tools 
providing farm-specific, AI-driven prescriptive advice on rotations, cover crop mixes and 
grazing patterns to maximize ecological and economic outcomes. 
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Key Takeaway for Senior Management 

 

Takeaway Details 

Regenerative agriculture is 
emerging as climate + 
supply-chain infrastructure, not 
a CSR program 

●​ It directly addresses Scope 3 emissions, water risk, 
and supply resilience for food, FMCG, textiles, and 
bio-based industries 

●​ Examples: regenerative cotton for apparel brands; 
regenerative grains for food processors 

●​ Competitive advantage: resilient, low-risk supply 
chains with measurable climate benefits 

Farmer economics determine 
scalability more than climate 
intent 

●​ Adoption sticks only when productivity, input costs, 
and income stability improve 

●​ Sub-components: reduced synthetic fertilizers, 
improved soil health, yield stability, premium pricing 

●​ Suggested innovation focus: incentive design, 
risk-sharing, and transition financing 

Digital MRV is the unlock for 
scale and monetization 

●​ Credible measurement enables payments, premiums, 
and carbon markets 

●​ Examples: satellite imagery, soil sampling, AI-based 
yield and carbon estimation, digital farm records 

●​ Competitive advantage: access to carbon credits, 
ecosystem services, and buyer trust 

Bundling value streams 
improves unit economics 

●​ Single-revenue models underperform 
●​ Examples: yield gains + premium offtake + soil 

carbon credits + water/biodiversity benefits 
●​ Competitive advantage: superior IRRs and 

resilience to price volatility 

Program design must be crop- 
and region-specific 

●​ One-size-fits-all approaches dilute impact and 
credibility 

●​ Examples: cover crops for row crops; agroforestry for 
perennial systems; nutrient optimization by soil type 

●​ Recommended innovation focus: localized 
agronomy and adaptive playbooks 

●​ Competitive advantage: measurable outcomes and 
faster scale across geographies 
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Next Steps for Corporate Leaders 

 

Regenerative agriculture is transitioning from pilot programs to large-scale supply chain 
strategies as food, FMCG, retail, and textile brands pursue Scope 3 emission reduction, soil 
carbon outcomes, biodiversity goals, and climate-resilient sourcing. Practices such as cover 
cropping, reduced tillage, optimized input use, crop diversification, agroforestry, and grazing 
management are being integrated with digital MRV, carbon markets, and farmer enablement 
programs. As procurement standards evolve and investors scrutinize sustainability claims, 
regenerative agriculture is shifting from an agronomy-led narrative to a strategic climate and 
supply chain lever. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this market. 
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                             Agriculture & Farming 
Precision Farming 

This section provides key inputs on Precision Farming Opportunities for 
corporate leaders. 
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Opportunity Snapshot: Precision Farming 
Use sensors, drones, and AI to optimize irrigation, fertilization, and crop monitoring at farms   

 Market Signals  What Makes or Breaks It? 

 ●​ Rising adoption in high-value crops 
(horticulture, cotton, sugarcane) 

●​ Increasing use of drones, IoT 
sensors, and satellite analytics 

●​ Annual Market size by 2030: ₹ 6000 
- 7000  Cr 

 ●​ Affordable business models 
(subscription/pay-per-use via FPOs) 

●​ Accurate data insights (crop health, yield 
prediction) 

●​ Strong last-mile delivery via agri 
platforms/FPO networks 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Input costs rising (fertilizer, water) 
hence need for efficiency (10–25% 
savings)  

●​ Water scarcity driving precision 
irrigation adoption 

●​ Increasing digitization of agriculture 
value chains 

 ●​ Agri-tech startups and SaaS platforms 
●​ Software, IoT & drone companies 
●​ Input companies (fertilizers, seeds) 

expanding services 

 Key Challenges  Business Models 

 ●​ High upfront cost for sensors/drones 
(₹50K–2L per farm setup) 

●​ Low digital literacy among farmers 
●​ Scaling challenges owing to small 

farm holdings 

 ●​ Offer precision services via FPOs and agri 
platforms 

●​ Use of AI & SaaS tools for farm analytics 
and advisory 
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Introduction and Business Case 

Precision farming uses digital tools, IoT sensors, AI, drones and data analytics to optimise 
inputs — water, fertilisers, pesticides — and maximise crop yields. It reduces resource wastage, 
improves farm economics and enhances climate resilience. 

For India, where agriculture supports 40% of livelihoods but faces water stress and productivity 
gaps, precision farming is a transformational lever for food security, farmer incomes and 
sustainable resource use. 

As technology plays a dominant role in precision farming, this presents an early but fast growing 
opportunity segment for Indian businesses. 

Market Potential for Precision Farming in India 

 

Year Market Size (₹ Cr) Drivers 

2025 3,000-4,000 Adoption of drip irrigation + fertigation, early drone pilots, 
agri-tech startups. 

2030 6,000-7,000 Scale-up of IoT, remote sensing, AI-based crop monitoring; 
policy incentives. 

2040 25,000-30,000 Mainstream use of precision agri platforms; deep 
integration of robotics and climate-smart farming. 

 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

Precision Machinery 
& Autosteer 

Tractors, harvesters, 
sprayers 

Equipment sales + 
software 
subscriptions 

Labor shortages, 
productivity gains, 
operator consistency 

GNSS & Positioning 
Systems 

Guidance, machine 
control, field 
mapping 

Hardware sales + 
accuracy/service 
subscriptions 

Need for 
centimeter-level 
accuracy 
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Variable-Rate 
Technology (VRT) 

Seeding, fertilization, 
crop protection 

Hardware + per-acre 
software licensing 

Input cost reduction, 
yield optimization 

Digital Farm 
Management 
Platforms 

Planning, 
recordkeeping, 
compliance 

SaaS subscriptions + 
data services 

Data-driven 
decision-making and 
traceability 

Remote Sensing & 
Crop Monitoring 

Satellites, drones, 
in-field sensors 

Data subscriptions + 
analytics 

Early detection of stress, 
scalable monitoring 

Decision Support & 
Agronomic AI 

Prescription maps, 
yield forecasting 

Software + advisory 
integration 

Complexity of agronomic 
decisions 

Autonomous & 
Robotic Farming 

Weeding, harvesting, 
spraying 

Robot sales or 
Robotics-as-a-Servic
e (RaaS) 

Labor constraints and 
precision needs 

Input Optimization & 
Digital Agronomy 

Fertilizer, seed, crop 
protection planning 

Bundled software + 
agronomy services 

Margin pressure and 
sustainability goals 

Data Interoperability 
& Farm OS 

Cross-platform data 
integration 

Platform licensing + 
ecosystem fees 

Fragmented ag-tech 
landscape 

Carbon & 
Sustainability  
Analytics 

Emissions tracking, 
reporting 

Data services + 
verification fees 

ESG reporting and 
low-carbon farming 
demand 

 

Typical Project Capacities & Investments Required in India 

 
Project Type Typical Scale CapEx (₹ Cr) Notes 

Smart Irrigation (drip 
+ sensors + 
automation) 

200-2,000 acres ₹12k-35k/acre Includes soil moisture probes, 
valves, fertigation; 20-40% water 
saving. 

FPO-led Precision 
Kits (soil testing + 
advisory) 

1,000-10,000 
farmer network 

₹25-150 lakh 
(capex + lab 
setup) 

Portable soil labs, sampling gear, 
kits; subscription advisory. 

Drone 
Spraying/Seeding 
Services 

5,000-20,000 
acres/month 

₹15-40 
lakh/drone unit 

BVLOS-ready fleets; pay-per-acre 
model. 

Greenhouse/Net-ho
use with IoT 

1-10 acres/site ₹25-80 
lakh/acre 

Climate control, fertigation, pest 
monitoring; high-value crops. 

On-farm Weather + 
Telemetry Network 

50-200 
stations/district 

₹5-20 
lakh/station 

Mesonet feeding advisories, 
disease/pest models. 
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Variable Rate 
Application (VRA) 
for Large Farms 

500-5,000 acres ₹8k-20k/acre GPS-enabled spreaders, 
NDVI-guided fertiliser and lime. 

Cold-chain + Quality 
Sensors (PHM) 

2-10 collection 
centres 

₹40-150 
lakh/centre 

Grading, ripening, cold rooms, 
loggers, ethylene control. 

 

Underlying Technologies & Processes 

 
Element Options Key Traits 

Sensors & IoT Soil moisture, nutrient, 
weather stations 

Data-driven input use; improves 
yields. 

GIS & Remote Sensing Satellite imagery, drone 
mapping 

Crop health monitoring, pest/disease 
prediction. 

Farm equipment GPS tractors, VRT 
spreaders, smart sprayers 

Precision input delivery; reduces 
costs. 

Decision platforms AI/ML analytics, mobile 
advisory apps 

Provides real-time, farmer-friendly 
recommendations. 

Irrigation & fertigation Drip systems, automated 
pumps, fertigation units 

Saves water, improves fertiliser use 
efficiency. 

Robotics & automation Drones, robotic 
weeders/harvesters 

Reduces labour dependency; 
improves efficiency. 

 

Key Challenges   

 

Challenge Area Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Smallholder 
Farm Structure 
& Adoption 
Barriers 

Fragmented 
landholdings 
limit scalability of 
advanced 
technologies 

Slower market 
penetration and 
higher 
deployment 
costs 

Majority of farms 
<2 hectares; low 
mechanization 
levels 

Develop 
shared-service 
models and 
low-cost, scalable 
solutions 

ROI Perception 
& Financing 
Constraints 

Farmers hesitant 
to invest in 
sensors, drones, 
or digital tools 
without 
immediate yield 
gains 

Longer sales 
cycles and 
slower revenue 
growth 

Price-sensitive 
farming 
ecosystem; 
limited 
agri-financing for 
technology 

Outcome-based 
pricing and 
pay-per-use 
models needed 
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Digital 
Infrastructure & 
Data Challenges 

Limited 
connectivity, 
data quality 
issues, and low 
digital literacy 

Reduced 
effectiveness of 
AI-driven 
precision 
solutions 

Rural broadband 
variability; 
fragmented farm 
data ecosystems 

Offline-capable 
solutions and 
simplified 
interfaces 
essential 

Supply Chain 
Integration & 
Offtaker 
Alignment 

Precision 
farming benefits 
depend on 
alignment with 
buyers and 
supply chains 

Limits value 
realization 
beyond farm 
productivity 

Lack of 
integrated 
farm-to-market 
data platforms 

Partnerships with 
agri-processors, 
exporters, and 
FPOs required 

Regional 
Agro-Climatic 
Diversity & 
Localization 
Needs 

Technologies 
must be tailored 
to different 
crops, climates, 
and soil 
conditions 

Increased 
development 
complexity and 
cost 

India’s diverse 
agro-ecological 
zones 

Localized 
agronomy models 
and regional 
deployment 
strategies 
important 

 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Mahindra & Mahindra (Crop 
Care, Agri Solutions) 

Precision irrigation, soil mapping, mechanisation. 

Jain Irrigation Systems Drip irrigation, fertigation, precision irrigation platforms. 

Trimble / John Deere India Farm machinery, precision tractors, variable-rate tech. 

Fasal (Agri-tech startup) AI + IoT-based farm advisory and crop monitoring. 

CropIn Satellite & AI-driven precision agriculture platforms. 

Stellapps IoT for dairy and farm productivity. 
 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Farm Operating Systems 
(Farm OS) 

Own the farmer’s digital 
backbone 

High switching costs and 
recurring platform revenue 

Autonomy as a Service Robot fleets sold as a service Converts capex-heavy 
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equipment into predictable 
annuity 

AI-Driven Agronomic 
Intelligence 

Sell yield and cost outcomes, 
not tools 

Differentiation shifts from 
hardware to intelligence 

Interoperability & Data 
Brokerage 

Become the “neutral layer” of 
ag data 

Captures value in fragmented 
ecosystems 

Input Optimization Platforms Performance-linked pricing 
with input savings 

Aligns vendor revenue with 
farmer ROI 

Digital Compliance & 
Sustainability Stack 

ESG-ready farm data 
products 

Turns regulation into 
monetizable service 

Edge Computing on Farm 
Equipment 

Low-latency, offline AI 
advantage 

Reduces cloud dependency 
and improves reliability 

Smallholder Precision at 
Scale 

Emerging-market platform 
dominance 

Accesses massive 
under-digitized acreage 

Data-Enabled Financing & 
Insurance 

Embedded finance via 
precision insights 

New revenue streams beyond 
farming tools 

Outcome-Based Pricing 
Models 

Pay-for-performance 
contracts 

Builds trust and accelerates 
adoption 

 

Concentric & Satellite Opportunities 

 
●​ Smart irrigation and fertigation integrators: Turnkey providers bundling drip, soil 

sensors and remote valves into outcome-linked water and input savings 
contracts. 

●​ Drone analytics and crop-health services: Fleet operators offering spraying, 
imaging and NDVI diagnostics-as-a-service for FPOs and insurers. 

●​ Agri IoT device and data platform manufacturers: Concentric OEMs producing 
soil, weather and nutrient sensors integrated with open APIs and cloud 
dashboards. 

●​ Digital agronomy marketplaces: Platforms combining precision input 
recommendations, financing and offtake channels under one farmer app. 

●​ Carbon & soil-health credit developers: Ventures quantifying input reduction and 
regenerative practices to monetise carbon and biodiversity credits. 

●​ Agri-fintech and insurance enablers: Credit and coverage products tied to verified 
sensor/dataset evidence of productivity and climate resilience. 

●​ Cold-chain & grading innovations: Satellite integration of IoT-linked ripening, 
traceability and quality-linked procurement for precision-grown produce. 
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Key Takeaway for Senior Management 

 

Takeaway Details 

Precision farming is becoming 
core agricultural operating 
infrastructure, not an agri-tech 
add-on 

●​ It directly drives productivity, cost efficiency, and 
resilience—critical under climate volatility 

●​ Examples: variable-rate fertilization, precision 
irrigation, site-specific pest control 

●​ Recommended innovation focus: integrated 
decision-to-execution systems 

●​ Competitive advantage: measurable yield gains and 
cost savings competitors relying on advisory-only tools 
can’t match 

Outcomes matter more than 
tools 

●​ Farmers and value-chain partners pay for results, not 
data 

●​ Sub-components: input optimization, yield 
forecasting, crop health alerts, execution workflows 

●​ Recommended innovation focus: outcome-led 
solution design with field-level execution 

Data integration across the 
stack is the real moat 

●​ Value emerges when multiple data sources are fused 
●​ Examples: satellite imagery + soil sensors + weather 

models + farm records 
●​ Competitive advantage: superior recommendations 

and scalability versus point solutions 

Value-chain anchoring 
accelerates scale and trust 

●​ Adoption scales faster when embedded in 
procurement and input ecosystems 

●​ Examples: FMCG-led sourcing programs, 
processor-linked advisory, FPO partnerships 

●​ Competitive advantage: guaranteed demand, faster 
scale-up, and defensible distribution 

Precision farming is a gateway 
to monetization beyond yield 

●​ Field-level data enables traceability, carbon 
accounting, and sustainability claims 

●​ Examples: MRV for regenerative practices, input 
emissions reduction, quality assurance 

●​ Recommended innovation focus: data reuse for 
ESG and carbon markets 

●​ Competitive advantage: additional revenue streams 
and strategic relevance to corporates 
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Next Steps for Corporate Leaders 

 

Precision farming is becoming a strategic lever for agricultural productivity, resource efficiency, 
and Scope 3 emissions reduction across food, FMCG, retail, and textile value chains. Digital 
agronomy, remote sensing, IoT sensors, variable rate application, soil analytics, and data-driven 
advisory are enabling input optimization and yield enhancements with reduced water, fertilizer, 
and pesticide intensity. As traceability, climate resilience, and regenerative sourcing 
commitments expand, precision agriculture is shifting from tech-first pilots to integrated supply 
chain programs that link growers, processors, and corporates. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this market. 
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                           Agriculture & Farming 
 Biofertilizers & Biopesticides 

 
This section provides key inputs on Biofertilizers & Biopesticides Opportunities 

for corporate leaders. 
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Opportunity Snapshot: Biofertilizers & Biopesticides 
Use bio-based inputs to enhance soil fertility and control pests 

 Market Signals  What Makes or Breaks It? 

 ●​ Rising shift toward residue-free and 
organic farming 

●​ Government push to reduce 
chemical fertilizer usage (urea 
dependence) 

●​ Annual Market size by 2030: ₹ 5000 
- 6000  Cr 

 ●​ Product efficacy (crop-specific 
performance vs chemical alternatives) 

●​ Strong distribution via agri 
retailers/FPOs 

●​ Farmer education and demonstration-led 
adoption 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Need for biological alternatives due 
to soil degradation from chemical 
overuse 

●​ Export markets demanding 
low-residue produce 

●​ Cost savings in long-term soil health 
management 

 ●​ Agri-input companies and startups 
●​ Fertilizer and chemical companies  
●​ Agri platforms and FPO networks 

 Key Challenges  Business Models 

 ●​ Lower immediate efficacy than 
conventional chemicals resulting in 
slower farmer adoption 

●​ Shelf life and storage constraints 
(microbial stability) 

●​ Scaling challenges owing to small 
average land holdings 

 ●​ Build distribution through retail & FPO 
channels 

●​ Partner with exporters for residue-free 
supply chains 
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Introduction and Business Case 

Biofertilizers and biopesticides are biological alternatives to chemical agri-inputs derived from 
microbes, plant extracts and natural substances. They improve soil health, nutrient uptake and 
crop protection while reducing dependency on synthetic fertilizers and pesticides. 

For India, with its massive agricultural footprint, these products address multiple challenges: 
reducing chemical overuse, cutting emissions from fertilizer production, improving farm 
economics and aligning with sustainable agriculture and organic farming policies. In addition to 
the Indian markets, they also open export opportunities as global consumers demand 
residue-free and eco-certified produce. 

Market Potential for Biofertilizers and Biopesticides in India 

 
Year Market Size (₹ Cr) Drivers 

2025 1,500-2,000 Rising adoption in organic and natural farming; government 
subsidy push. 

2030 5,000-6,000 Wider integration into mainstream farming; growing export of 
organic produce. 

2040 18,000-22,000 Large-scale substitution of chemical inputs; alignment with 
Net Zero agriculture goals. 

 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

Biofertilizers Enhancing soil fertility; 
nitrogen fixation; 
phosphorus 
solubilization; growth 
promotion across 
cereals, pulses, 
horticulture, cash crops. 

Product sales to 
farmers/distributors of 
microbial inoculants, 
liquid/solid formulations; 
formulation partnerships 
with agri-retailers. 

Demand for soil health 
improvement and 
reduction of chemical 
fertilizer use; organic 
and sustainable 
farming trends. 

Biopesticides Targeted crop protection 
→ biofungicides, 
bioinsecticides, 
bionematicides; 
integrated pest 
management (IPM) 
systems. 

Subscription/recurring 
supply agreements; 
bundled crop-protection 
portfolios; licensing of 
proprietary microbial 
strains. 

Farmer adoption for 
safer pest control and 
reduced residues; 
incentives for reduced 
chemical pesticide use. 
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Biostimulants Improving stress 
tolerance, nutrient 
efficiency, yield 
enhancement 
complementary to 
fertilizers. 

Value-added service + 
product models; custom 
soil/crop biological 
packages. 

Integration with 
precision agriculture 
and soil microbiome 
management strategies 

Microbial Seed 
Treatments 

Seed coating with 
beneficial microbes to 
improve germination, 
growth, disease 
resistance. 

B2B licensing to seed 
companies; co-branded 
seed products; OEM 
supply. 

Need for early crop 
vigor and resilience in 
face of climate stress, 
reduced stand loss. 

Soil & 
Rhizosphere 
Microbiome 
Solutions 

Soil amendments 
improving nutrient 
cycling, organic matter, 
root health. 

Consulting + product 
bundles with soil 
analysis tools; precision 
delivery via digital 
platforms. 

Rising focus on 
regenerative agriculture 
and soil carbon 
balance 

Foliar Spray 
Formulations 

Direct crop application 
for protection/growth 
stimulation across 
segments. 

Retail & ag-input 
partnerships with co-op 
and agrochemical 
channels; seasonal 
marketing campaigns. 

Convenient adoption 
and compatibility with 
existing spray 
practices. 

Specialized 
Crop 
Biologicals 

Crop-specific 
enhancements for 
high-value crops (fruits, 
vegetables, nuts). 

Premium pricing models 
for high-efficacy, 
specialty solutions; 
performance 
guarantees. 

Premium markets 
demand residue-free 
produce with 
sustainability cred. 

Integrated 
Biological 
Solutions 

Combined 
pest/nutrient/soil health 
programs for holistic 
farming systems. 

Platform ecosystems 
integrating digital 
agronomy, analytics, and 
biological products. 

Precision agriculture 
adoption; data-driven 
crop input optimization. 

Distribution & 
Agro-Retail 

Channel partners 
delivering products to 
smallholder and 
commercial farms. 

Distribution networks & 
partnerships with 
cooperatives, agri-input 
dealers 

Need for last-mile 
delivery and farmer 
education on biological 
efficacy. 

Regenerative 
& Organic 
Farming Inputs 

Inputs certified for 
organic agriculture 
meeting regulatory 
standards. 

Certification/licensing & 
education; ecosystem of 
certified products for 
certified organic farms. 

Regulatory support and 
consumer demand for 
organic produce. 
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Typical Project Capacities & Investments Required in India 

 
Project Type Typical Capacity Indicative 

CapEx (₹ Cr) 
Notes 

Starter biofertilizer 
unit (solid carrier) 

3-5 TPD finished 
product 

2-4 Peat/lignite/talc carrier; 
Azotobacter/PSB/KMB/Trichoder
ma. 

Liquid biofertilizer 
plant 
(fermentation-led) 

2-4 KL/day broth 
(≈ 2-3 TPD 
finished) 

4-8 Stainless bioreactors (1-5 KL), 
downstream blending; 
6-12-month shelf life with 
stabilisers. 

Biopesticide 
(microbial) unit 

1-3 TPD 
formulations 

5-12 Bacillus spp., Trichoderma, 
Metarhizium, Beauveria; spore 
concentration & QC critical. 

Botanical biopesticide 
(neem/plant extracts) 

5-10 TPD 
formulations 

6-15 Solvent extraction/pressing, 
emulsifiers; seasonal seed 
logistics. 

Integrated bio-inputs 
campus 

10-20 TPD 
multi-line (biofert + 
bio-pest + carriers) 

25-45 Common utilities, QA/GLP lab, 
pilot R&D; private-label capacity 
for brands. 

 

Underlying Technologies & Processes 

 
Element Options Key Traits 

Biofertilizers Nitrogen-fixing (Rhizobium, 
Azotobacter), Phosphate-solubilizing 
(PSB), Potash-mobilizing bacteria 

Reduce synthetic fertilizer use; 
improve soil fertility. 

Biopesticides Microbial (Bacillus thuringiensis, 
Trichoderma), Botanical (Neem 
extracts), Biochemical (pheromones) 

Target pests & diseases with 
minimal environmental impact. 

Formulations Liquid biofertilizers, carrier-based 
powders, granules 

Improved shelf life and ease of 
application. 

Production Fermentation, inoculation, encapsulation Scalable, cost-effective, requires 
QC to maintain microbial viability. 

Certification Organic/NPOP, FCO standards, global 
eco-labels 

Essential for exports and 
premium markets. 
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Key Challenges   

 

Challenge Area Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Farmer Adoption 
& Performance 
Perception 

Farmers 
skeptical about 
consistency 
compared to 
chemical inputs 

Slow adoption 
and repeat 
usage 
challenges 

Yield-focused 
decision-making; 
variability in 
product quality 
across market 

Need strong field 
trials, agronomy 
support, and 
demonstrable ROI 

Product Stability, 
Quality & Supply 
Chain 
Management 

Shelf-life 
limitations, 
storage 
sensitivity, and 
distribution 
challenges 

Increased 
operational 
costs and 
performance 
risk 

Hot climate 
conditions; 
fragmented 
distribution 
networks 

Investment in 
formulation 
science and 
cold-chain/logistic
s optimization 

Market 
Education & 
Demand 
Development 

Limited 
awareness of 
biological inputs 
and regenerative 
practices 

High customer 
acquisition cost 
and slower 
market growth 

Smallholder 
farmer 
ecosystem; 
regional crop 
diversity 

Farmer training 
programs and 
partnerships with 
FPOs/agri-input 
networks needed 

Regulatory 
Complexity & 
Certification 
Standards 

Registration 
processes and 
quality 
compliance vary 
across product 
types 

Time-to-market 
delays and 
compliance 
costs 

Evolving 
bio-input 
regulations; 
quality 
enforcement 
inconsistencies 

Early regulatory 
alignment and 
strong testing 
protocols essential 

Monetization & 
Competitive 
Pricing Pressure 

Competing with 
subsidized 
chemical 
fertilizers and 
pesticides 

Margin pressure 
and uncertain 
profitability 

Government 
subsidies favor 
conventional 
inputs; 
price-sensitive 
market 

Focus on premium 
segments, 
bundled solutions, 
and value-chain 
partnerships 

 

Prominent Players in the Indian Market 

 
Company / Entity Project Details 

National Fertilizers Ltd. 
(NFL) 

Produces and markets certified biofertilizers across India. 

IPL Biologicals Ltd Specializes in biological solutions for agriculture and boasts the 
widest portfolio of bio-fertilizers and bio-pesticides, 
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Agrocorp Industries Specializing in sustainable farming solutions through the 
manufacturing and distribution of biofertilizers, biopesticides, and 
other biological products. 

Gujarat State Fertilizers & 
Chemicals (GSFC) 

Manufacturing biofertilizers and promoting integrated nutrient 
management. 

Madras Fertilizers Ltd. Supplies biofertilizers through cooperative networks. 

UPL Ltd. Major exporter of biopesticides and bio-solutions; global 
presence. 

Rallis India (Tata 
Chemicals) 

Produces biofertilizers, bio-stimulants and bio-control agents. 

Coromandel International Strong portfolio in organic fertilizers, bio-inputs and 
micronutrients. 

Rashtriya Chemicals & 
Fertilizers Limited 

Manufactures Urea, Complex Fertilizers, Bio-fertilizers, 
Micro-nutrients, 100 per cent water soluble fertilizers 

 

Innovation Perspectives 

 

Innovation Business Opportunity For Senior Management 

Biologicals as Systems, Not 
Products 

End-to-end biological crop 
programs 

Moves from commodity SKUs 
to solution pricing 

Precision-Delivered 
Biologicals 

Higher efficacy with lower 
doses 

Solves the consistency 
problem limiting adoption 

Crop- & Region-Specific 
Biologicals 

Premium, localized solutions Breaks one-size-fits-all model; 
pricing power 

Microbiome IP Platforms Defensible IP + licensing Creates platform economics, 
not product churn 

Biologicals + Digital 
Agronomy 

Subscription-based biological 
programs 

Recurring revenue and farmer 
lock-in 

Residue-Free Crop 
Protection 

Preferred inputs for 
high-value crops 

Direct pull from retailers and 
regulators 

Biological Seed Treatments 
at Scale 

OEM supply to seed 
companies 

Scales fast with embedded 
distribution 

Regenerative-Aligned Input 
Bundles 

Outcome-linked pricing and 
premiums 

Aligns with regen ag and 
ESG-driven demand 

Low-Cost Manufacturing & 
Formulation 

Cost-competitive biologicals Enables mass-market 
adoption, not niche use 
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Regulation-Ready Biological 
Portfolios 

First-approved alternatives to 
banned chemicals 

Converts regulation into growth 
catalyst 

 

Concentric & Satellite Opportunities 

 
●​ Soil microbiome analytics & testing labs: Services offering microbial profiling and field 

diagnostics to optimise bio-input recommendations. 
●​ FPO-led distribution & extension programs: Cooperative-driven channels training 

farmers in correct usage and integrated pest/nutrient management. 
●​ Bio-input certification & MRV systems: Traceable quality assurance enabling export and 

carbon-credit generation for sustainable farming. 
●​ Biotech R&D startups: Satellite innovation in strain engineering, nano-formulations and 

multi-functional microbial consortia. 
●​ Bioreactors/fermenters: Liquid culture tanks producing microorganisms for 

nitrogen-fixing, fungicidal activity and phosphorus-uptake.  
 

Key Takeaway for Senior Management 
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Takeaway Details 

Performance 
consistency—not “bio” 
branding—drives adoption 

●​ Farmers adopt products that deliver predictable yield and 
protection 

●​ Sub-components: microbial strains, consortia, carriers, 
shelf-life stabilization, application compatibility 

●​ Recommended innovation focus: formulation science 
and field-level reliability 

●​ Competitive advantage: higher repeat usage and 
distributor confidence versus inconsistent products 

Crop- and region-specific 
solutions outperform 
generic portfolios 

●​ Soil microbiomes and pest pressure vary widely by 
geography and crop 

●​ Examples: rice-specific biofertilizers; horticulture-focused 
biopesticides; soil-type–tuned consortia 

●​ Recommended innovation focus: localized R&D and 
adaptive playbooks 

Integration with agronomy 
and advisory multiplies 
value 

●​ Biologicals perform best when embedded in broader crop 
management 

●​ Examples: combining soil testing, precision application, 
and biological inputs 

●​ Recommended innovation focus: system-level 
agronomy solutions, not standalone SKUs 

●​ Competitive advantage: stickier customer relationships 
and better outcomes 

https://www.eai.in/ref/co3


 

 

Next Steps for Corporate Leaders 

 

Biofertilizers and biopesticides are gaining traction as agriculture transitions toward 
regenerative practices, reduced chemical inputs, and lower Scope 3 emissions across food, 
FMCG, retail, and textile value chains. Microbial consortia, biostimulants, nitrogen-fixing 
biofertilizers, and biological crop protection solutions are expanding across crops and 
geographies as certification standards, carbon accounting, and soil health incentives 
strengthen. As global buyers and regulators push for residue-free production, biodiversity 
outcomes, and carbon-positive agriculture, biological inputs are evolving from niche organic 
farming products to strategic supply chain enablers for corporate sustainability outcomes. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this market. 
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Science-backed credibility 
and traceability are 
emerging entry barriers 

●​ Regulators, exporters, and buyers require evidence-based 
claims 

●​ Sub-components: strain validation, residue compliance, 
digital records, impact MRV 

●​ Recommended solution focus: data-backed claims and 
certification by design 

●​ Competitive advantage: preferred supplier status in 
export and premium markets 
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Agriculture & Farming 

Livestock Emission Reduction 

This section provides key inputs on Livestock Emission Reduction Opportunities 
for corporate leaders 

 

 CO3 @ EAI       
475 

https://www.eai.in/ref/co3


 

 
 

Opportunity Snapshot: Livestock Emission Reduction 
Reduce methane emissions from livestock via feed additives, manure management, and 

improved farming practices 

 Market Signals  What Makes or Breaks It? 

 ●​ Growing demand for low-carbon 
dairy and meat supply chains 

●​ Rising interest in carbon credits 
from methane reduction projects 

●​ Annual Market size by 2030: ₹ 
3,000-5,000  Cr 

 ●​ Effective feed additives (e.g., methane 
inhibitors improving efficiency) 

●​ Aggregation of farmers (dairy 
cooperatives, FPOs) 

●​ Verified carbon credit generation (MRV 
frameworks) 

 Why It Matters NOW?  Well Aligned Opportunity for 

 ●​ Methane reduction is a high-impact, 
fast-acting climate lever 

●​ FMCG/dairy companies targeting 
low-emission supply chains 

●​ Emerging carbon markets for 
livestock methane reduction credits 

 ●​ Dairy companies and cooperatives  
●​ Agri-tech and biotech startups  
●​ Carbon credit developers 

 Key Challenges  Business Models 

 ●​ Slow farmer adoption of new feed 
additives (cost + behavior change) 

●​ Fragmented livestock ownership 
resulting in scaling difficulty 

 ●​ Deploy feed additives via dairy 
cooperatives 

●​ Develop carbon projects for methane 
reduction credits 

●​ Partner with FMCG/dairy brands for 
low-carbon sourcing 
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Introduction and Business Case 

 
India’s livestock sector is both an economic engine and an important part of the country’s 
climate mitigation landscape. It contributes significantly to India’s greenhouse gas (GHG) 
footprint, mainly through enteric methane generated during digestion in ruminants (cattle and 
buffalo) and nitrous oxide and methane emissions from manure management. 
 
Reducing livestock emissions will require solutions across the entire value chain - from feed 
inputs all the way to waste management, and perhaps even beyond, all enabling India to to 
capture premium markets of low-carbon dairy and meat, and creating significant business 
opportunities for entrepreneurs and businesses small and large. 
 

Market Potential for Livestock Emission Reduction in India 

 
Year Market Size (₹ 

Cr) 
Outlook Drivers 

2025 1500 Foundation Pilots, farmer training, first additives, 
early digesters, start of MRV 

2030 3,000-5,000 Scaling Mass adoption, commercial ecosystems, 
strong CBG market, digital MRV 

2040 15,000-20,000 Transformation Advanced technologies, deep 
decarbonization, high productivity & 
fertilizer integration 

 

Market Segments and Applications 

 

Segment Applications Business Model Key Drivers 

Methane-Reducing 
Feed Additives 

Dairy cattle, beef 
cattle 

Feed additive sales + 
per-animal dosing 

Rapid methane 
reduction; regulatory 
and corporate 
pressure 

Natural & Bio-Based 
Feed Supplements 

Ruminants in pasture 
and feedlot systems 

Ingredient sales + 
sustainability 
premiums 

Consumer acceptance; 
residue-free solutions 

Synthetic Methane 
Inhibitors 

Intensive livestock 
systems 

IP-driven product 
sales; licensing 

Scalability, consistent 
performance, cost 
reduction 

Precision Livestock Dairy, beef, swine Nutrition programs + Feed efficiency; 
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Nutrition advisory services emissions intensity 
reduction 

Carbon Credit & 
Methane Offset 
Programs 

Commercial livestock 
farms 

Outcome-based 
payments + 
verification fees 

Corporate net-zero 
commitments 

Digital Livestock 
Monitoring & 
Analytics 

Herd tracking, health 
and behavior 
monitoring 

Hardware + SaaS 
subscriptions 

Data-driven 
management and 
productivity gains 

Grazing & Pasture 
Optimization Systems 

Grass-fed livestock 
systems 

Platform 
subscriptions + 
equipment 

Land use efficiency; 
soil carbon co-benefits 

Genetics & Breeding 
for Low Emissions 

Dairy and beef 
breeding programs 

Genetics sales + 
long-term contracts 

Permanent emissions 
intensity reduction 

Animal Health & 
Productivity Solutions 

Disease control, 
reproductive health 

Product sales + 
service bundling 

Lower emissions per 
unit of output 

Integrated 
Low-Emission 
Livestock Systems 

End-to-end farm 
solutions 

Systems integration + 
long-term 
partnerships 

Holistic sustainability 
and supply-chain 
pressure 

 

Typical Project Capacities & Investments Required in India 

 
Project Type Typical Capacity Indicative CapEx 

(₹ Cr) 
Notes 

Small 1,000  - 5,000 
 

1 - 2.50 
 
 

Ideal for villages / micro-clusters, 
low CAPEX,  

Medium 5,000 - 20,000 6 - 15 Strong mitigation + commercial 
viability 

Large 20,000 - 1,00,000 20 - 50 Suitable for dairy unions, large 
milk belts, cattle colonies 

 

Underlying Technologies & Processes 

 
Element Options Key Traits 

Feed and Feed 
additives 

Seaweed supplement, 
Probiotics and Enzymes, 
Optimized diets 

Reduce methane emissions by up to 80%, 
improves digestion and reduce methane, 
formulating diets 
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Digital 
monitoring and 
control tools 

Precision Livestock Farming 
(PLF), Emission Tracking 
Software, IoT Devices 

Monitor animal health and emissions in 
real-time, helping farmers to implement 
targeted interventions, data on livestock 
behavior and health 

Alternative 
protein source 

Plant-based Meat, Cultured 
Meat 

Can reduce the demand for livestock 
products, provide a sustainable alternative 

Breeding and 
Genetics 

Selective Breeding, Genetic 
Engineering 

Can gradually reduce the overall emissions, 
produce livestock that emit less methane 

 

Key Challenges   

 

Challenge Area Key Issues Business 
Impact 

India Specific Strategic 
Implications 

Smallholder-Do
minated 
Livestock 
Systems 

Majority of 
livestock owned 
by small farmers 
with limited 
capital and 
resources 

Difficult to scale 
standardized 
emission 
reduction 
solutions 

Fragmented 
dairy and 
livestock 
ownership; low 
mechanization 

Develop 
cooperative-led 
and aggregator 
models for 
deployment 

Measurement, 
Reporting & 
Verification 
(MRV) 
Complexity 

Difficulty in 
accurately 
measuring 
methane 
reductions at 
farm level 

Limits 
monetization via 
carbon markets 
and ESG claims 

Lack of digital 
data 
infrastructure 
and 
standardized 
measurement 
protocols 

Invest in digital 
MRV tools and 
simplified 
methodologies 

Farmer 
Economics & 
Adoption 
Barriers 

Emission 
reduction 
solutions (feed 
additives, 
improved 
manure 
management) 
may increase 
upfront costs 

Slower adoption 
without clear 
productivity 
benefits 

Price-sensitive 
farmers; focus 
on yield and 
income rather 
than emissions 

Link emission 
reduction with 
productivity gains 
(milk yield, feed 
efficiency) 

Supply Chain & 
Offtaker 
Incentives 

Limited premium 
markets or 
incentives for 
low-emission 
livestock 
products 

Weak 
commercial pull 
for adoption 

Domestic market 
price sensitivity; 
export standards 
evolving 

Partnerships with 
dairy processors, 
meat exporters, 
and FMCG 
brands needed 

Policy, Regional Practices vary by Increased Diverse Region-specific 
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Diversity & 
Infrastructure 
Constraints 

species, region, 
and production 
system 

complexity in 
scaling solutions 
nationwide 

agro-climatic 
zones; varying 
livestock 
systems across 
states 

deployment 
strategies and 
policy alignment 
essential 

 

Prominent Players in the Indian Market 

 
Company / Entity Focus Areas 

Godrej Agrovet Animal feed, cattle feed supplements, fodder solutions, extension 
programs 

Hatsun Agro High-quality cattle feed, dairy extension, productivity-enhancing 
feed systems 

Cargill India Cattle nutrition, feed additives, TMR solutions, dairy productivity 
enhancement 

Suguna / SKM Feeds Cattle & poultry feed manufacturing; potential for additive scaling 

Mahindra Agribusiness Fodder sourcing, mechanized feeding systems, dairy advisory 
services 

Stallion Group Hydroponic fodder systems, fodder grow units 

GPS Renewables Biogas-to-CO₂ & biogas-to-CBG upgrading systems (PSA, 
membrane) 

Prompt DairyTech Milk analyzers, dairy IoT devices, farm data capture systems 

Amul (GCMMF) Feed supply chain, fodder solutions, manure-to-energy pilots, 
climate-smart dairy initiatives 

Nandini (KMF) Dairy extension, cattle nutrition programs, village-level fodder and 
feed systems 

Nestlé India Responsible sourcing, methane reduction pilots, sustainable dairy 
supply chains 

 

Innovation Perspectives 
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Innovation Business Opportunity For Senior Management 

Methane Reduction as a 
Service 

Subscription or per-animal 
outcome pricing 

Shifts from product sales to 
recurring, outcome-linked 
revenue 

Low-Cost Scalable Methane 
Inhibitors 

Own the cost curve for global 
adoption 

Cost leadership unlocks 
mass-market scale, not niche 

https://www.eai.in/ref/co3


 

 

Concentric & Satellite Opportunities 

 
●​ Methane-Inhibiting Feed Additive Production: Scalable, low-cost manufacturing of key 

additives (e.g., Asparagopsis seaweed, 3-NOP, essential oils) to directly block methane 
production in the rumen. 

●​ Precision Additive Delivery Systems OEM: Concentric equipment providers offering 
automated, controlled-release systems (e.g., boluses, smart feeders, water delivery) for 
effective dosing in grazing systems. 

●​ High-Efficiency Manure Anaerobic Digesters: Modular, scalable digester skids designed 
for farm-level manure processing, maximizing methane capture (biogas) for energy and 
producing high-quality digestate. 

●​ Low-Emission Genetic and Breeding Services: Genomics and selective breeding 
programs identifying and propagating livestock (cattle, sheep) with naturally low 
methane-emitting traits. 

●​ Barn Emission Capture/Air Filtration Systems: Concentric air treatment technologies 
(e.g., biofilters, scrubbers) for intensive housing systems to reduce methane and 
ammonia NH3 emissions from barns and storage areas. 
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pilots 

Carbon & Methane Credit 
Platforms 

Integrated credit generation + 
marketplace 

Turns emissions reduction 
into direct farmer income 
streams 

Digital Herd Intelligence 
Platforms 

Become the “Farm OS for 
livestock” 

Data lock-in and high 
switching costs 

Productivity-Linked Emissions 
Reduction 

Sell “lower emissions per kg 
output” 

Aligns climate goals with 
farmer economics 

Integrated Nutrition Systems Systems pricing vs additive 
pricing 

Moves from commodity feed 
to solution bundles 

Genetics & Breeding for 
Permanence 

Long-term licensing or 
breeding contracts 

Permanent reduction with 
compounding benefits 

Grazing & Land-Use 
Optimization 

Platform + hardware 
ecosystem 

Combines methane reduction 
with soil and biodiversity 
upside 

Regulation-Ready Livestock 
 Solutions 

First-approved, default 
compliance offerings 

Converts regulation into 
first-mover advantage 

End-to-End Low-Emission 
Livestock Systems 

Long-term strategic 
partnerships with buyers 

Locks in supply chains and 
strategic customer 
dependence 

https://www.eai.in/ref/co3


 

●​ Digital MRV (Measurement, Reporting, Verification) Platforms: 
Satellite software and sensor networks (IoT/Satellite imagery) for real-time, low-cost, 
verifiable quantification of enteric and manure methane reduction, enabling carbon credit 
creation. 

●​ Regenerative Grazing Optimization Platforms: Digital tools using satellite imagery and AI 
to guide rotational/intensive grazing, improving pasture quality (digestibility) and 
increasing soil carbon sequestration. 

●​ Carbon Credit & Climate Finance Marketplaces: Platforms connecting livestock 
producers to voluntary carbon markets by issuing and trading verifiable methane 
reduction credits (e.g., based on feed additive use or manure AD adoption). 

●​ Alternative Protein / Protein Shift Incubators: Satellite R&D hubs and venture funds 
accelerating the development and market adoption of sustainable, low-emission protein 
alternatives (e.g., cultivated meat, precision fermentation). 

●​ Digestive Health and Micro-Biome R&D: Satellite research organizations focused on 
mapping the ruminant micro-biome to discover next-generation, non-additive dietary 
solutions that permanently alter gut flora for lower emissions. 

 

Key Takeaway for Senior Management 

 

Takeaway Details 

Livestock methane abatement 
is one of the fastest, 
highest-impact climate levers 

●​ Enteric methane offers near-term reductions with 
measurable climate impact 

●​ Examples: feed additives (3-NOP, seaweed 
derivatives), improved ration formulation 

●​ Recommended innovation focus: solutions that can 
provide rapid-impact methane reduction at scale 

Solutions must improve farm 
economics to scale 

●​ Adoption hinges on productivity and animal health 
benefits alongside emissions cuts 

●​ Sub-components: feed efficiency, milk yield, growth 
rates, veterinary outcomes 

●​ Competitive advantage: higher adoption and 
persistence versus compliance-only programs 

Portfolio approaches 
outperform single-technology 
bets 

●​ No one solution fits all systems 
●​ Examples: feed additives + precision nutrition + 

manure management + genetics 
●​ Recommended innovation focus: modular 

intervention stacks by species, region, and system 

MRV credibility is becoming the 
entry barrier 

●​ Buyers and carbon markets demand verified, 
auditable reductions 

●​ Sub-components: digital herd records, feed intake 
data, sensors, standardized methodologies 

●​ Recommended innovation focus: low-cost, 
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scalable MRV integrated into farm operations 

Supply-chain anchoring 
accelerates adoption and 
monetization 

●​ Scale comes from integration with processors and 
brands 

●​ Examples: integration with dairy cooperatives, meat 
processors, integrator-led programs with premiums 

●​ Innovation focus: procurement-linked climate 
programs 

●​ Competitive advantage: guaranteed scale, demand 
pull, and faster ROI realization 

 

Next Steps for Corporate Leaders 

 

Livestock emission reduction is becoming a strategic priority as food, FMCG, retail, and textile 
value chains face increasing Scope 3 scrutiny, methane reduction pledges, and regenerative 
sourcing standards. Enteric methane inhibitors, improved feed conversion, manure-to-energy 
systems, pasture management, genetic selection, and digital livestock monitoring are maturing 
alongside certification frameworks and climate-linked financing. As global buyers and regulators 
target methane and nitrous oxide reductions, livestock emissions are shifting from an 
agricultural compliance issue to a core component of supply chain decarbonization and ESG 
strategy. 
 
This could be an attractive climate tech opportunity for industries and firms in specific sectors 
and industries keen on catering to this market. 
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