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Route I: Modification of natural polymers (from agro-resources)

Natural polymers chemical - Bioplastics
(e.g. starch, cellulose) modification  (e.g. starch blend, cellulose acetate)

Route lI: 2-step biomass conversation (from biotechnology)

chemical ‘Novel’ monomers
Biomass catalysis (e.9. lactide) Bioplastics
((ligno-) cellulose, —— novel: PLA, PBS, efc.
starch, sucrose ; ; Drop-in: bio-PE, bio-PET, etc.
' ) bio-chemical ‘Drop-in’ monomers . ' ’
catalysis (e.g. ethylene, phthalic acid)

Route lll: Direct production in biomass (from microorganisms)

[ photosynthesis Bioplastics ]

€O, +H,0 fermentation ~~  (e.g. PHA, PHB, efc)

K 3. =g AR MR R S Y5525 . [Source: adapted by the author from refs [5 & 6]).
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Challenges on the Road to a Bioplastic Future
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1. Material Performance 2. Waste Management 3. Confused 4. High Cost 5. Gaps in Policy 6. Systemic Change
Limitations Infrastructure Communication and Standards Required
BIODEGRADABLE - @\
/ \
comvosum \ ™~ i A
Label l
May not yet match the Livited Somposting Still more expensive Regulation, certificatio Change must happen
pelbaanced "“’Pe" e facilities and separatio : Sin than fossil-based and glc-bal e across the entire system
pficopyertionaliplastic systems in many regior v plastics. still evolving —from production to
ll applications. confusion otential : )
Faan n consumption and disposal.

THE WAY FORWARD OUR GOAL
Sustainable substitute
for fossil-based plastics
» ’ :
Science Industry Government Consumers N
ovate and provide Invest and scale Create supportive poli Make informed choices ”
d ce-based solution: ustainable solution: and standards and support change )\

Addressing these challenges will re collaboratio ciel industry, government, and consumers
to unlock the full potenti al of bi oplast cs and build a more sustalnable circular future.
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