Case Study

How We Strategically Guided
Our Client in Exploring
Polyhydroxyalkanoates as
Bio-based, Biodegradable
Alternatives to Plastics for a
Sustainable Future

A leading client engaged leB to monitor &track emerging developments in the
production of Polyhydroxyalkanoates (PHAs) as bio-based and biodegradable
. . alternatives to conventional plastics. The engagement focused on identifying novel
ObjeCtlve production technologies, key industry players, commercialization trends, and
advancements in downstream processes, enabling the client to stay ahead in the
sustainable materials market and explore new strategic opportunities.

Our Strategic Approach

leB applied a multi-pronged methodology, combining technology benchmarking, feedstock analysis, and
commercialization tracking, to deliver a comprehensive view of the PHA innovation landscape.

Technology & Production Process Analysis

Assessed emerging technologies for PHA synthesis and extraction, with emphasis on scalable, low-cost
downstream processing and the use of sustainable carbon sources.

Feedstock & Source Evaluation

Mapped bio-based feedstocks—including sugars, food waste, seaweed, and microalgae—highlighting
their role in enabling sustainable PHA production and supporting large-scale adoption.

Application & Commercialization Tracking

Reviewed ongoing commercialization of PHA-based solutions across packaging, biomedical products,
tissue engineering, nanocomposites, and biofuels. Evaluated readiness levels of these applications and
identified opportunities for scale-up.

Competitive & Ecosystem Mapping
Profiled leading industry players, start-ups, and research initiatives shaping the PHA market, providing
visibility into innovation leaders and potential collaboration or investment opportunities.
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Competitors Activity Scenario
P&G, COFCO and CJ Corporation are the major players involved in manufacturing PHA copolymers and homopolymers of medium chain length
via various downstream routes; Utilizing novel carbon sources such as sugars and other industrial/agricultural wastes
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Polyhydroxyalkanoates: Overcoming the Current Challenges
In recent years, there has been an increase in PHA extraction from novel carbon sources, such as sugars, microalga biomass, and others,
using Agueous two-phase extraction and combination technigues for high recovery efficiency
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@ Identified polyhydroxybutyrate-co-hydroxyvalerate (PHBV) and polyhydroxybutyrate-co-
-hydroxyhexanoate (PHBH) as promising PHA variants capable of replacing conventional
plastics if produced using cost-effective downstream technologies and sustainable feedstocks.

@ Highlighted sugars, food waste, seaweed, and microalgae as abundant, bio-based sources for
PHA production with strong application potential in packaging, biomedicine, tissue engineering,
nanocomposites, and biofuel development.

@ Equipped the client with a clear understanding of commercialization trends, enabling strategic
positioning in the bio-based and biodegradable materials space.

Cconclusion B

By providing in-depth insights into PHA technologies, feedstocks, and commercialization pathways,
leB enabled the client to identify promising opportunities for innovation and market leadership. The
study positioned the client to leverage bio-based, biodegradable materials, such as PHA, to address
both sustainability imperatives and the growing global demand for eco-friendly alternatives to
plastics.
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Ingenious e-Brain is a global research advisory and management consulting firm
that helps businesses future-proof their operations by addressing complex
challenges with sustainable, strategic, and expert-led solutions. With a global
network of over 300 domain experts, analysts, scientists, and consultants across
5 offices in 4 countries—we bring world-class research capabilities and a proven
track record of delivering 5,000+ projects across various industries.

With over 13 years of proven excellence, we have successfully tackled business
challenges for Fortune 500 and Global 1000 corporations, industry leaders,
manufacturing giants, startups, investors, universities, and top companies across
domains such as healthcare, sustainability, chemicals, advanced materials,
automotive, energy, food & beverage, consumer packaged goods, and high-tech
industries, particularly in the field of intellectual property and innovation.

Our services empower organizations to accelerate innovation, optimize R&D
portfolios, and navigate complex intellectual property (IP) challenges, all while
scaling operations with resilience. We support clients at every stage of the
innovation process—from product launches and IP co-creation to market
intelligence, consumer sentiment analysis, and gathering actionable customer
insights through surveys.
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