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TO NEXT-GEN
MATERIALS

‘BIOPOLYMERS !

Low-Carbon Materials for
the Next Industrial Era

Engineering Sustainable Materials
for a Low-Carbon Future
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Biopolymers and Bioplastics

This section provides key inputs on Biopolymers and Bioplastics Opportunities
for corporate leaders

&. Highlights )

® Single-use plastic bans, EPR norms, compostability
standards, and recycled/biobased content targets are
creating sustained demand across packaging, FMCG,
and food service.

e Biopolymers are moving from carry bags and cutlery into
flexible packaging, rigid containers, agricultural films,
coatings, and textile fibres

@ Performance tuning (barrier properties, heat resistance,
durability, compostability) and certification create
defensible margins

\%‘\\@ I(ey_r_ecommendatlons for corporate Ieaiers include:  ¢-

® Prioritize use cases where regulation, brand pull, and
willingness to pay align (food packaging, single-use
replacements, agri films)

@ Align material specs with converters, FMCG brands, and
retailers to accelerate qualification and adoption

° In select cases, for large customers, co-design and
codevelop products that are tailored to the customer
requirements
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Opportunity Snapshot: Biopolymers & Bioplastics

Market Signal

e Rising bans on single-use plastics
driving demand for alternatives

e Increasing adoption in packaging,
FMCQG, and textiles

e Annual Market size by 2030: 4000
- 5000 Cr

E@ Why It Matters NOW?

1

e Regulatory push on plastic waste and
sustainability

e Consumer and brand shift toward
eco-friendly materials

e Export opportunity as global
markets demand sustainable
alternatives

Key Challenges

e Higher cost than conventional
plastics (2-3x in many cases)

e Feedstock availability and supply
chain constraints

<

What

Produce plastics from biomass such as corn & sugarcane instead of from fossil fuels

or It?

Cost competitiveness vs petrochemical
plastics (X/kg parity)

Reliable feedstock sourcing (sugar,
starch, agri residues)

Adoption by large FMCG and
packaging players

ag@ Well Aligned Opportunity for

Chemical and polymer
manufacturers

Agri-processing companies (feedstock
suppliers)

Packaging and FMCG ecosystem
players

4’ Business Model

CO3@EAI

Set up biopolymer production facilities
(PLA, PHA)

Partner with FMCG brands for
sustainable packaging solutions
Integrate feedstock supply chains (agri
+ processing)
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Biopolymers and bioplastics replace fossil-based plastics with materials derived from starch,
sugarcane, vegetable oils and lignocellulosic residues. They help brands meet EPR/compliance
targets, cut lifecycle emissions, reduce plastic pollution via compostable grades and open
premium export markets.

For India, this is a strategic play at the intersection of agri value-addition, green chemistry and
circular packaging, an intersection that has the potential to provide opportunities to businesses
from diverse industry segments.

Opportunities in this segment are available for both production of upstream products such as
PLA or PHA resins, and downstream opportunities such as compounding, moulding, and

product trading.

Market Potential for Biopolymers and Bioplastics in India

Market potential estimates are provided based on the sales estimates for the end product - eg:
biodegradable bags, foodware etc.

Year Market Size (¥ Cr) Key Drivers
2025 2,000 -2,500 Single-use plastic restrictions, early EPR enforcement, pilot
compostable packaging.
2030 4,000-5,000 Scale in food service, retail, e-commerce mailers; local
resin/compound capacity.
2040 12,000-15,000 Mainstreaming in packaging, textiles, auto interiors;
advanced recycling & compost systems.

Market Segments and Applications

Segment

Applications

Business Model

Key Drivers

PLA (polylactic
acid) bioplastics

Food packaging,
disposable tableware,
fibers, 3D printing

Resin production +
long-term brand
supply contracts

Packaging sustainability
targets, compostability

polymer blends

films, liners

PHA biopolymers Flexible packaging, Premium resin sales | Marine biodegradability
coatings, single-use + |P licensing demand
items

Biodegradable Compostable bags, Compounder model + | Single-use plastic bans

formulation services
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Drop-in bio-based

Bio-PE, bio-PET for

Feedstock-to-resin

Scope-3 carbon

plastics bottles & packaging supply reduction

Bio-based Automotive, Specialty polymer Lightweighting,

engineering plastics | electronics, sales + OEM sustainability specs
consumer durables qualification

Agricultural & mulch
bioplastics

Mulch films,
controlled-release
coatings

Seasonal bulk sales
+ farmer contracts

Soil pollution regulation

Cellulose-based

Textiles, films,

Integrated biomass

Renewable fiber demand

polymers coatings processing
CO:-based Polycarbonates, Technology licensing | Carbon utilization
polymers polyols + resin sales incentives

Bioplastics for
medical & pharma

Drug delivery,
implants, disposables

High-margin
regulated materials

Biocompatibility demand

Compostable
packaging systems

Foodservice,
organics collection

Materials + system
integration

Waste separation
policies

Typical Project Capacities & Investments Required in India

Type of Project Capacity Investment Remarks
PLA/PHB-based 20 KTPA ¥500-700 Cr High capex due to fermentation +
bioplastics resin polymerization
manufacturing plant
Bioplastic 5 KTPA %30-40 Cr Focus on retail and packaging
compounding & applications
moulding plant
Starch-based 5-10 KTPA ¥150-300 Cr Lower capex option with wide
biopolymer unit applications

Underlying Technologies & Processes

Technology

Key Traits

Polylactic Acid (PLA)

Made from fermented sugars — lactic acid — polymerized into PLA

(PHA / PHB)

Polyhydroxyalkanoates

Produced by microbial fermentation of plant oils or sugars

CO3@EAI
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Starch-based Bioplastics

Blended with other biopolymers to produce compostable films and
packaging

(TPS)

Thermoplastic Starch

Low-cost material from modified starch for carrier bags, cutlery, etc.

Bio-PET / Bio-PE

Partially renewable, functionally identical to fossil-based PET/PE

Blended Biopolymers

Hybrid materials combining starch, PLA, PHA, or cellulose
derivatives

Key Challenges

bans/regulations

Challenge Area | Key Issues Business India Specific Strategic
Impact Implications
Cost Biopolymers Slower Price-sensitive Focus on niche
Competitiveness | often more adoption FMCG and high-value
vs Conventional | expensive than | despite packaging applications and
Plastics petrochemical sustainability | markets; scale-driven cost
plastics benefits dependence on reduction
crude oil price
cycles
Market Demand | Limited Revenue Lack of clear Certification and
& Offtaker willingness to growth labeling standards; | brand partnerships
Acceptance pay premium for | constraints confusion between | critical for market
sustainable biodegradable, development
materials compostable, and
bio-based
materials
Technology & Need for High capex Limited domestic Strategic
Manufacturing specialized and slower manufacturing partnerships and
Scale polymerization scaling ecosystem for phased capacity
Challenges processes and compared to certain expansion required
infrastructure conventional | biopolymers
plastics
Policy, Composting/recy | Limits Regional waste Alignment with
Regulatory & cling sustainability | management waste
Infrastructure infrastructure not | claims and capability management
Gaps fully developed end-of-life differences; ecosystems and
benefits evolving plastic policy advocacy

needed

CO3@EAI
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Prominent Players in the Indian Market

Company / Entity Project Details
Natur-Tec Product focus: Compostable biopolymer resins, Compostable bags &
liners, compostable film-based packaging, bio-based plastic products

NatureTrust Product focus: compostable bags and packaging products, primarily
using plant-based PLA and PBAT

EnviGreen Produces biodegradable substitutes to plastics from natural starch,
vegetable oil derivatives and vegetable waste.

BioGreen Specializes in biodegradable solutions made from corn starch,
sugarcane bagasse and vegetable waste.

Easy Flux Manufacturer of certified 100% compostable and biodegradable
products.
Bioreform Produces 100% biodegradable and compostable bags from materials

like corn starch.

TGP Bioplastics Manufactures 100% compostable, plant-based starch plastics to combat
plastic waste.

JSL Leaf Bioplastics Manufactures 100% biodegradable and compostable bioplastic products
made from starch, cellulose, and polylactic acid (PLA)

Innovation Perspectives

Innovation Business Opportunity For Senior Management

Drop-in bio-based polymers Scope-3 emissions pressure | Fast adoption, minimal

at scale customer friction
Next-generation Plastic pollution regulation Addresses plastic leakage &
biodegradable polymers tightening regulation gaps

(PHA, novel blends)

High-performance bio-based | Automakers & electronics Premium margins, long-term

engineering plastics decarbonizing OEM lock-in

Closed-loop compostable Organics waste mandates Moves from resin sales to

packaging systems expanding platform economics

CO:-to-polymer technologies | Carbon pricing & CCU Carbon-negative narrative + IP
incentives moat

CO3@EAI
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Hybrid circular polymers (bio | Virgin feedstock volatility Feedstock flexibility &

+ recycled feedstocks) resilience
Materials-as-a-service Brands demand measurable | Pricing power, customer
(performance contracts) outcomes stickiness

Localized biopolymer Geopolitical & logistics risks Supply-chain resilience, lower
production hubs footprint

Certified carbon & EU digital product passports | Monetizable data + regulatory
biodegradability data advantage

platforms

Biopolymers for Packaging market saturation | Diversifies beyond
non-packaging markets risk commoditized packaging

Concentric & Satellite Opportunities

e Polymer compounding & extrusion facilities: Localised units developing biodegradable
blends and masterbatches for packaging and consumer goods.

e Testing & certification laboratories: BIS and CPCB-accredited labs validating
biodegradability, compostability and food-safety standards.

e End-of-life composting & collection services: Urban waste companies building bio-waste
segregation, composting and bioplastic recovery chains.

e Textiles & specialty material innovators: Satellite expansion into bio-based fibers,
coatings and flexible composites for apparel and auto interiors.

e Digital traceability & labeling platforms: Platforms certifying bio-origin and carbon
footprint for ESG-conscious brands and exports.

e R&D in marine-safe and multi-layer biopolymers: Indigenous innovation on
moisture-resistant, low-cost bioplastics suited to India’s humid climate.

e Starch saccharification plants: Glucoamylase hydrolysis tanks for PLA precursor glucose
syrup.

e Bagasse pretreatment cookers: Acid/steam vessels breaking hemicellulose for bacterial
cellulose production.

Key Takeaway for Senior Management

Biopolymers are moving from e The value is no longer just “plastic replacement,”
substitutes to strategic materials but enabling compliance, brand differentiation, and
platforms circularity at scale

e Examples: compostable food packaging, barrier
films for FMCG, agri-films, coated paper

CO3@EAI
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replacements

e Recommended innovation focus:
performance-tuned biopolymers for defined
applications

e Competitive advantage: premium pricing and
long-term brand contracts versus commodity

plastics
Application-fit determines adoption e Brands and converters prioritize performance
more than bio-content alone parity (or better) with conventional plastics

e Sub-components: PLA, PHA, PBS, bio-PE/PET;
blends for heat resistance, barrier properties, and
durability

e Recommended innovation focus: formulation
science and application-led blends

e Competitive advantage: faster qualification and
broader adoption

Certification, traceability, and e Claims must be verifiable across compostability,
end-of-life alignment are becoming recyclability, and carbon footprint
entry barriers e Examples: EN/ASTM compostability, food-contact

approvals, LCA-backed carbon claims
e Competitive advantage: preferred-supplier status
with global brands and regulators

Next Steps for Corporate Leaders

Biopolymers and bioplastics are gaining traction as brands and regulators push for circular
packaging, reduced fossil-based inputs, and lower carbon materials for consumer goods,
textiles, automotive, and industrial applications. PLA, PHA, starch blends, bio-PE/PET, and
compostable materials are advancing across performance categories, while certification, sorting
infrastructure, and composting ecosystems lag unevenly across regions. As EPR frameworks,
recycled content mandates, and landfill restrictions expand, bioplastics are transitioning from
niche sustainable alternatives to strategic materials for circularity and low-carbon supply chains.

This could be an attractive climate tech opportunity for industries and firms in specific sectors
and industries keen on catering to this fast growing 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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