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Abstract

As sustainability has become increasingly critical, companies within the plastic industry are under growing pressure to
mitigate the adverse effects of plastic use. Key industry players, including polymer producers and brand owners, are
aiming to reduce the use of fossil-derived virgin plastics by transitioning to plastics made from recycled or renewable
materials. The demand for plastics from renewable sources is mainly growing for manufacturing consumer products,
fueling significant interest in bio-based polymers. Among the diverse range of bio-based polymers, polypropylene (PP)
and polyethylene terephthalate (PET) are prominent due to their extensive use in industries such as packaging, textiles,
automotive parts, etc.

Several companies are leading the advancements in bio-based plastics and polymers. Avantium uses its YXY®
technology to transform plant-based sugars into 2,5-furandicarboxylic acid (FDCA), a crucial component for producing
eco-friendly polyethylene furanoate (PEF), which is a sustainable alternative to PET. Origin Materials Inc. (Origin
Materials) is converting wood residues into chemical building blocks for 100% bio-based PET and polyesters.

Similarly, Braskem is leading the advancement in bio-based polypropylene (PP). It has announced a project to explore
investment in producing carbon-negative bio-based PP in the US, using its proprietary technology. Gevo Inc. is also
advancing in bio-based PP manufacturing with its ethanol-to-olefins (ETO) technology, aiming for carbon-neutral or
carbon-negative alternatives to traditional petroleum-based olefins, including bio-propylene for renewable chemicals and
fuels like sustainable aviation fuel (SAF). LyondellBasell, in partnership with Neste, is producing bio-based PP from
renewable feedstocks such as vegetable and residual oils. Lummus Technology offers Verdene™ PP suite, which
converts bioethanol to PP using its industrially proven technologies.

This report presents the techno-economic analysis of three processes to produce bio-based polymers from an integrated
plant. These processes are:

— Bio-based PET using bio-based purified terephthalic acid (PTA) (from 5-chloromethylfurfural [CMF]) and bio-based
ethylene glycol (EG)

— Polypropylene (PP) from bio-naphtha
— Polypropylene (PP) from bio-based ethanol

In addition to covering the above three processes, the report will provide an overview of the recent technological
advancements and performance, emphasizing technology readiness.

This assessment includes a process flow diagram, a material balance, a list of major equipment with specifications,
details of capital expenditure (capex), operating expenditure (opex), and overall production costs. The production
economics assessment in this report is based on a US Gulf Coast (USGC) location. However, an iPEP Navigator module
(an Excel-based computer costing model developed by S&P Global Commodity Insights) is attached to this report to allow
a quick calculation of the process economics for three other major regions — Germany, Japan, and mainland China. The
module also provides the production economics for every process, in English or metric units, for each region.

The technological and economic assessment of the processes is the Process Economics Program (PEP)’'s independent
interpretation of the companies’ commercial processes based on information presented in the open literature such as
patents or technical articles. It may not reflect the actual plant configuration in whole or in part. We believe they are
sufficiently representative of the processes and process economics within the range of accuracy necessary for economic
evaluations of the conceptual process design.
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