Ingenious "~ Brain

Case Study

How We Drove
R&D Excellence in Reflnlng Low Carbon
Products and Tapped into Brazil's Biomass Oppoﬂunmes,

A global client partnered with leB to accelerate its decarbonization roadmap by
assessing the R&D landscape for low-carbon products in Brazil's refining and

Obj eCtive petrochemicals sector. The study focused on identifying innovation opportunities in
biomass valorization and waste recycling to reduce Scope 3 emissions and enable
sustainable feedstock diversification.

Our Strategic Approach

To highlight Brazil's leadership potential in sustainable refining, we applied a research- and technology-driven
framework integrating innovation scouting, feedstock assessment, and ecosystem mapping.

Technology & Innovation Assessment

Evaluated emerging low-carbon pathways such as second-generation ethanol, biohydrogen, and green
chemicals derived from bio-based feedstocks. Analyzed key R&D themes, including enzyme engineering, green
catalysis, dark fermentation, and single-step conversion processes for efficient biofuel and biochemical
production.

Feedstock & Regional Opportunity Analysis

Assessed the availability and processing potential of Brazilian biomass resources, focusing on agricultural
residues like sugarcane and corn stover. Identified how integrated biorefineries could enhance carbon
circularity while reducing lifecycle emissions across petrochemical and refining operations.

Ecosystem & Collaboration Mapping

Mapped academic, industrial, and government initiatives driving innovation in Brazil's low-carbon sector. leB
identified strategic collaboration opportunities with local R&D institutions, bioenergy startups, and chemical
producers to accelerate the commercialization of sustainable technologies.
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Executive Summary - Comparative Assessment of R&D Strength (1/2)
Brazil offers promising opportunities for biomass valorization, leveraging its abundant sugarcane resources and a commitment to innovative strategies, both
of which drive the development of sustainable bioenergy and bioproducts in the region
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Assessment of Research Potential

Researchers are working on various innovative concepts, such as the development of enzyme cocktails, green catalysts, single-step processes for biofuel
production, dark fermentation to produce hydrogen, the use of supercritical routes, etc.

—
Market Enablers Synergistic Innovators |

Definition: Research entities working on innovative concepts through collaboration

Definition: Research entities collaborating to advance established technologies and
enhance their readiness for commercialization
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Note: Bubble size denotes the total of patent and scientific literature publication of the key academia/RTO Source: IEBS analysis
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@ Helped the client recognize Brazil as a key hub for biomass valorization and circular carbon
technologies in the refining and petrochemical sectors.

@ Guided the client to channel R&D toward scalable, next-generation technologies by highlighting
high-impact innovation areas such as enzyme cocktails, green catalysts, single-step biofuel
conversion, and dark fermentation for biohydrogen.

@ Explored collaboration pathways that positioned the client to build strategic alliances with regional
innovators, accelerating commercialization and ensuring regulatory alignment.

Cconclusion B

leB equipped the client with a strategic R&D and investment roadmap to drive low-carbon innovation
in refining and petrochemicals. The analysis of technology potential, feedstock advantages, and
innovation ecosystems positioned the client to achieve Scope 3 emission reductions and lead in the
global bio-based energy shift.
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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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