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Agriculture & Farming
Biofertilizers & Biopesticides

This section provides key inputs on Biofertilizers & Biopesticides Opportunities
for corporate leaders.

& Highlights )

Biofertilizers and biopesticides reduce dependence on synthetic
fertilizers and chemicals, cutting emissions, soil degradation,
and water pollution

° Restrictions on chemical inputs, residue limits in exports, and
government support for sustainable agriculture are accelerating
adoption

® Advances in strain selection, consortia-based products,
shelf-life improvement, and delivery mechanisms are improving
field performance

® Food processors, FMCG brands, and agri-exporters
increasingly prefer low-residue, sustainable input systems

\;&G"Key_r?commendatmns for corporate leaders include: -, *-

° Improve shelf life, ease of application, and compatibility with
existing farm practices to drive adoption

® Work with FPOs, agri-input distributors, processors, and FMCG
sourcing programs to scale efficiently

. Bundle biologicals with soil testing, precision farming, and
regenerative practice packages
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Opportunity Snapshot: Biofertilizers & Biopesticides

Use bio-based inputs to enhance soil fertility and control pests

((©) Market Signal

e Rising shift toward residue-free and
organic farming

e Government push to reduce
chemical fertilizer usage (urea
dependence)

e Annual Market size by 2030: 5000
- 6000 X Cr

E@ Why It Matters NOW?

e Need for biological alternatives due
to soil degradation from chemical
overuse

e Export markets demanding
low-residue produce

e Cost savings in long-term soil
health management

%‘ Key Challenges

e Lower immediate efficacy than
conventional chemicals resulting in
slower farmer adoption

e Shelf life and storage constraints
(microbial stability)

What or It?

e Product efficacy (crop-specific
performance vs chemical alternatives)

e Strong distribution via agri
retailers/FPOs

e Farmer education and demonstration-led
adoption

§@ Well Aligned Opportunity for

e Agri-input companies and startups

e Fertilizer and chemical companies
(portfolio diversification)

e Agri platforms and FPO networks

4’ Business Model

e Developing crop-specific formulations
(biofertilizers, biopesticides)

e Build distribution through retail & FPO
channels

e 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 (T 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.

CO, @ EAI
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Biostimulants Improving stress Value-added service + Integration with
tolerance, nutrient product models; custom | precision agriculture
efficiency, yield soil/crop biological and soil microbiome
enhancement packages. management strategies
complementary to
fertilizers.

Microbial Seed | Seed coating with B2B licensing to seed Need for early crop

Treatments beneficial microbes to companies; co-branded | vigor and resilience in
improve germination, seed products; OEM face of climate stress,
growth, disease supply. reduced stand loss.
resistance.

Soil & Soil amendments Consulting + product Rising focus on

Rhizosphere improving nutrient bundles with soil regenerative

Microbiome cycling, organic matter, analysis tools; precision | agriculture and soil

Solutions root health. delivery via digital carbon balance

platforms.

Foliar Spray Direct crop application Retail & ag-input Convenient adoption

Formulations for protection/growth partnerships with co-op | and compatibility with
stimulation across and agrochemical existing spray
segments. channels; seasonal practices.

marketing campaigns.

Specialized Crop-specific Premium pricing models | Premium markets

Crop enhancements for for high-efficacy, demand residue-free

Biologicals high-value crops (fruits, | specialty solutions; produce with
vegetables, nuts). performance sustainability cred.

guarantees.

Integrated Combined Platform ecosystems Precision agriculture

Biological pest/nutrient/soil health integrating digital adoption; data-driven

Solutions programs for holistic agronomy, analytics, and | crop input optimization.
farming systems. biological products.

Distribution & Channel partners Distribution networks & Need for last-mile

Agro-Retail delivering products to partnerships with delivery and farmer
smallholder and cooperatives, agri-input | education on biological
commercial farms. dealers efficacy.

Regenerative Inputs certified for Certification/licensing & | Regulatory support and

& Organic organic agriculture education; ecosystem of | consumer demand for

Farming Inputs | meeting regulatory certified products for organic produce.
standards. certified organic farms.
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Typical Project Capacities & Investments Required in India

Project Type Typical Capacity Indicative Notes
CapEx (X Cr)
Starter biofertilizer 3-5 TPD finished 2-4 Peat/lignite/talc carrier;
unit (solid carrier) product Azotobacter/PSB/KMB/Trichoder
ma.
Liquid biofertilizer 2-4 KL/day broth 4-8 Stainless bioreactors (1-5 KL),
plant (=2-3TPD downstream blending;
(fermentation-led) finished) 6-12-month shelf life with
stabilisers.
Biopesticide 1-3 TPD 5-12 Bacillus spp., Trichoderma,
(microbial) unit formulations Metarhizium, Beauveria; spore
concentration & QC critical.
Botanical biopesticide | 5-10 TPD 6-15 Solvent extraction/pressing,
(neem/plant extracts) | formulations emulsifiers; seasonal seed
logistics.
Integrated bio-inputs 10-20 TPD 25-45 Common utilities, QA/GLP lab,
campus multi-line (biofert + pilot R&D; private-label capacity
bio-pest + carriers) 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 Essential for exports and

eco-labels

premium markets.

CO, @ EAI
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Key Challenges
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Challenge Area | Key Issues Business India Specific Strategic
Impact Implications
Farmer Adoption | Farmers Slow adoption Yield-focused Need strong field
& Performance | skeptical about | and repeat decision-making; | trials, agronomy
Perception consistency usage variability in support, and
compared to challenges product quality demonstrable ROI
chemical inputs across market
Product Stability, | Shelf-life Increased Hot climate Investment in
Quality & Supply | limitations, operational conditions; formulation
Chain storage costs and fragmented science and
Management sensitivity, and performance distribution cold-chain/logistic
distribution risk networks s optimization
challenges
Market Limited High customer Smallholder Farmer training
Education & awareness of acquisition cost | farmer programs and
Demand biological inputs | and slower ecosystem; partnerships with
Development and regenerative | market growth regional crop FPOs/agri-input
practices diversity networks needed
Regulatory Registration Time-to-market | Evolving Early regulatory
Complexity & processes and delays and bio-input alignment and
Certification quality compliance regulations; strong testing
Standards compliance vary | costs quality protocols essential
across product enforcement

types

inconsistencies

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,

CO, @ EAI
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Agrocorp Industries

Specializing in sustainable farming solutions through the
manufacturing and distribution of biofertilizers, biopesticides, and

other biological products.

Guijarat 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 | First-approved alternatives to | Converts regulation into growth [
Portfolios banned chemicals catalyst :

Concentric & Satellite Opportunities

e Soil microbiome analytics & testing labs: Services offering microbial profiling and field
diagnostics to optimise bio-input recommendations.

e FPO-led distribution & extension programs: Cooperative-driven channels training
farmers in correct usage and integrated pest/nutrient management.

e Bio-input certification & MRV systems: Traceable quality assurance enabling export and
carbon-credit generation for sustainable farming.

e Biotech R&D startups: Satellite innovation in strain engineering, nano-formulations and
multi-functional microbial consortia.

e Bioreactors/fermenters: Liquid culture tanks producing microorganisms for
nitrogen-fixing, fungicidal activity and phosphorus-uptake.

Key Takeaway for Senior Management

Performance e Farmers adopt products that deliver predictable yield and
consistency—not “bio” protection
branding—drives adoption e Sub-components: microbial strains, consortia, carriers,

shelf-life stabilization, application compatibility

e Recommended innovation focus: formulation science
and field-level reliability

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

Crop- and region-specific e Soil microbiomes and pest pressure vary widely by
solutions outperform geography and crop
generic portfolios e Examples: rice-specific biofertilizers; horticulture-focused

biopesticides; soil-type—tuned consortia
o Recommended innovation focus: localized R&D and
adaptive playbooks

Integration with agronomy e Biologicals perform best when embedded in broader crop
and advisory multiplies management
value e Examples: combining soil testing, precision application,

and biological inputs

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

e Competitive advantage: stickier customer relationships
and better outcomes
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Science-backed credibility e Regulators, exporters, and buyers require evidence-based
and traceability are claims
emerging entry barriers e Sub-components: strain validation, residue compliance,

digital records, impact MRV

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

e Competitive advantage: preferred supplier status in
export and premium markets

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.

Connect with Team EAI to know more about this opportunity and take your corporate’s initial
steps. Send a note to consult@eai.in or talk to Muthukrishnan - 9952910083
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