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About me



Plastics in our lives are more than 
just packaging

Truly transformed the way we live, 
work, eat



Plastics can be part of the solution

Lightweight automobiles increase fuel 

efficiency

Specialized packaging minimizes

food waste



The situation has 
become out of control

Go BIG or go home

Centuries cultivating a culture 
of consumption have caused 

this environmental crisis



Plastics have invaded the environment

Plastic Pollution: How Humans are Turning the World into Plastic (YouTube)



Plastic Pollution: How Humans are Turning the World into Plastic (YouTube)

And now plastics are invading our bodies!



Reduce all waste and ban all plastics?
This is a global problem, with roots in mass consumption of 

growing populations

Plastic Pollution: How Humans are Turning the World into Plastic (YouTube)



Simply switching plastics for alternatives not actually so simple!

Plastic Pollution: How Humans are Turning the World into Plastic (YouTube)



Obviously we need to turn the tide on 
plastics…

But what are our options?



Waste hierarchy

Reduce and conserve materials

- reduce consumption by refusing, returning etc.

Reuse

- repurposing to retain value

Recirculate resources

- create networks to utilize waste

Redesign products for reuse

Recycle

- inorganics and organics

Recover

Waste-to-energy

Most preferred

Least preferred

Zero waste

Circular economy

Bio-Plastics



Reducing most important and most difficult

Why?



Canadas’ 
zero plastic 
waste goals

CCME  working with 
industry towards
100% reusable, 

recyclable, or compostable 
plastics 
by 2030
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Local zero waste stores and dispensaries

“Never doubt that a small group of thoughtful, committed citizens can 
change the world. Indeed, it is the only thing that ever has.”

- Margaret Mead



Sharing is caring!
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Linear model for plastic packaging

TAKE

MAKE

DISTRIBUTE

BUY

USE

DISPOSE



Circular model for plastic packaging

MAKE

DISTRIBUTE BUY

USE

MANAGE

RECOVERREAPPLY

TAKE
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Downsides to plastic?
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Sustainable Plastics solve 
the problems of…
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Different groups 
solve different problems 

but all referred to as Bio-Plastics
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What makes a plastic?



Plastics are made from long chains called polymers

Greek for ‘many parts’



Polymers are made from single units called monomers



All plastics are polymers 
but not all polymers are 
plastics

Plastics: are deformable, can 
be heated and remoulded

Rubbers: can’t be reformed, 
but are deformable

Resins: can’t be reformed, 
are not deformable



Fossil-based 
conventional plastics

C
C



Fossil-based 
sustainable plastics
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Natural 
polymers

Found in nature



Fibrous proteins

Silk and wool



Thermoplastic 
starch (TPS) and 

starch blends

Extracted from potatoes, 

wheat, corn and rice

Moisture sensitive and 

brittle



Alginate

Made from brown algae

Specific species farmed in ponds

Moisture sensitive and brittle



Natural 
polymers

Useful for short term applications 

Do not have strength and durability needed 

for many technical applications

Can create microplastics if blended with the 

wrong plastics



Semi-synthetic polymers

Created through biosynthesis 

Fermentation of sugars produces 
different monomers, which are 

converted to polymers



Semi-synthetic polymers

Glucose → Ethanol → Ethylene → Ethylene glycol

Bio-PE Bio-PET

PHA
PLA



Fossil-based 
conventional plastics

Fossil-based 
sustainable plastics
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Waste hierarchy
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For the last few 
decades recycling has 
been an international 

shell game

Cheaper to ship to poor 
countries than to recycle 

locally

Until 2018 China imported 
almost 50% of the worlds 

plastic waste



Without fundamental
redesign and innovation,

30% of plastic
packaging will never be

reused or recycled.



Recycling plastics

Plastic recyclers have to guarantee the quality 
of recycled polymer materials 

Complicated by:

• Confusing labelling

• Unknown additives in blends

• Degradation by heat and water

Chemical recycling of PLA to obtain lactic 
acid or lactide and can be used for 
polymerisation of new PLA



Where do 
compostables fit in?

When materials can’t be recycled 
because of contamination their potential 
can be released in other ways



Aerobic digestion
(with oxygen)

- produces compost/soil
- best with polyester products

Anaerobic digestion
(without oxygen)

- produces energy/fuel
- best with fibre products



Organics 
composting



Bioplastic degradation

1. Abiotic effects

2. Bio-deterioration

3. Depolymerization

4. Assimilation

Rip the chains apart

Bring in the microbes

Microbes feast

Break it down



Complete biodegradation within 
180 days

Chile, December 2017

Reduction to 10 percent of the dry 

weight after 84 days in a controlled 

composting test

Compost industry not designed for plastics



Matching end-of-life processes 
with plastics in different 
applications



Circular model for plastic packaging
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Much more complex… Ideal closed-loop



Much more complex… Transportation adds environmental impact



Much more complex…
Many important peripheral organizations

Everyone needs to understand the system for it to work



Many missing connections

National Zero Waste Council 2019 Report “Perspectives in the compostables supply chain.”

• Solid green lines are strong connections

• Broken green lines are connections we can improve on

• Broken grey lines are connections that are in their early stages

• Missing link between farming and reuse in manufacturing 



Education about 
sustainable purchasing for 
families and communities



Understanding our growing cities and 
waste that circulates through them



Encouraging and 
supporting designs 

for reuse



Lead by example



Sustainable plastics:
Illusion or solution??

Its complicated

and this is only the beginning…



“ We don’t need a handful of people doing zero waste perfectly. 
We need millions of people doing it imperfectly.” 

- Anna Marie Bonneau   @ZeroWasteChef

Questions? Queries? Quandaries?



About the speaker
My name is Ese, and I'm an Change-Maker, Researcher 

and Educator. With the help of community groups, I put 

together workshops and forums to start conversations 

about sustainability and green technologies.

To connect with me further and to help continue the 

discussion, find me at:

• www.linkedin.com/in/love-ese-chile

If you are interested in donating to my cause, scan the QR 

codes below!

Patreon Bitcoin Paypal


