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INTRODUCTION: MALOU VAN DER VEGT
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SUSTAINABILITY



SUSTAIN    ABILITY
Sustainable Development =

ҵDevelopment that meets the needs of 
the present without compromising the 

ability of future generations to meet their 
qyp"pggfu0Ҷ

- Brundtland report, 1987
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WHY DO WE USE PLASTIC?

ÅConvenience: light-weight, fast to manufacture

ÅAttractive : transparant, many shapes

ÅCheap

Can we go without 
plastic?



DILEMMA: PLASTIC SLEEVE AROUND CUCUMBER?

PRODUCT <> PACKAGING
WATER USAGE?

CO2-EMISSIONS?

Packaging is 10% of  
environmental impact, 

cucumber is 
remaining 90%



WHY DO WE USE PACKAGING?

FUNCTIONS OF PACKAGING

1. To protect & preserve

2. To distribute

3. To inform

Source: Ten Klooster, 2008



WHY DO WE USE PACKAGING?

SUSTAINABLE OPTION DEPENDS ON:

ÅProduct

ÅContext

ÅUse BUT: There is not one 
most sustainable 

packaging solution



DILEMMA: PLASTIC SLEEVE AROUND CUCUMBER?

CHOOSING PLASTIC SLEEVE:

ÅSubstantiate choices as company

ÅұRecyclableҲ"packaging

ÅState disposal options on label



WHY DO WE USE PLASTIC?

ÅConvenience: light-weight, fast to manufacture

ÅAttractive : transparant, many shapes

ÅCheap

But also:

ÅShelf-life 

ÅHygiene

ÅSafety

Can we go without 
plastic?



RECYCLING BIOPLASTICS CIRCULARITY

SUSTAINABLE POLYMERS ҭWHICH OPTIONS? 



BIOPLASTICS

SUSTAINABLE POLYMERS ҭWHICH OPTIONS? 

RECYCLING CIRCULARITY



INDUSTRIAL 
RECYCLED 

MATERIALS

MECHANICAL 
RECYCLING

DESIGN FOR 
RECYCLING

SUSTAINABLE POLYMERS ҭWHICH OPTIONS? 

RECYCLING

POST-CONSUMER 
RECYCLED 

MATERIALS

CHEMICAL 
RECYCLING



PLASTIC RECYCLING
Only PET-bottles from

the deposit-return 
system can be reused
for food applications

Source: van der Vegt, 2020



PLASTIC WASTE

PLASTIC RECYCLING

The term recyclabledoes not
necessarily mean that the material
is also recycled in industry. It must 
also be correctly collected, sorted
and reprocessed.
Å A seperate stream is needed

(enough volume) 
Å Correct sorting should be

possible (technologies ) 
Å There should be application

possibilities (market ) 
Å There must be an economic

value (good quality ).



PLASTIC RECYCLING

RECYCLING

UPCYCLING

DOWNCYCLING



EXAMPLE: LOW-QUALITY MATERIALS (SAVE PLASTICS)

Low quality mix 
plastics

Reliable stream 
& lower prices

High 
contaminations



PLASTIC RECYCLING ҭNEW TECHNOLOGIES

ÅBarcode scanning

ÅChemical recycling

ÅPlastic scanner

ÅMaterial passport

Toepassen van barcode scanning in recycle proces Rncuvke"uecppgt"ұuecpvҲ"ocvgtkccn"xcp"rtqfwev



PLASTIC RECYCLING - MATERIAL RECOVERY

3D-print afval ҭgranulaat ҭrecyclaat printen



GREENWASHING



PLASTIC RECYCLING ҭINCREASING UPTAKE IN INDUSTRY



81
people

8 focus 
groups

74
organisations

PLASTIC RECYCLING ҭINCREASING UPTAKE IN INDUSTRY

METHOD: 1) FOCUS GROUPS



PLASTIC RECYCLING ҭINCREASING UPTAKE IN INDUSTRY

METHOD: 2) MAPPING FACTORS

Break-out 
rooms with

3-8 participants



PLASTIC RECYCLING ҭINCREASING UPTAKE IN INDUSTRY

METHOD: 3) CATEGORISATION

1. Barrier, enabler or both

2. Position in value chain

3. Regulatory, technical, systemic , organisational , cultural



PLASTIC RECYCLING ҭINCREASING UPTAKE IN INDUSTRY

RESULTS: 1) BARRIERS & ENABLERS

REGULATORY

Lack of clear policies 
and (stimulating) 
regulations

ECONOMIC

Price differences 
between virgin & 
recycled

TECHNICAL

Lower material quality & 
uncertainties about quality

SYSTEMIC

Availability and reliable 
stream of recyclate 
(from sufficient quality)

ORGANISATIONAL

Lack of short -term goals

CULTURAL

Lack of consumer 
demand/willingness
& lack of knowledge

Source: Van der Vegt et al., 2022



Over 40% 
recycled 
materials

Communicate 
about use

Take recycled 
materials into 

account from start

Use 
imperfections 

(include or hide)

EXAMPLE: OUTDOOR FURNITURE (KETER)



PLASTIC RECYCLING ҭINCREASING UPTAKE IN INDUSTRY

Source: Van der Vegt et al., 2022

What do 
companies 

need?

What is 
required from

industry ?



RECYCLING

SUSTAINABLE POLYMERS ҭWHICH OPTIONS?

BIOPLASTICS CIRCULARITY



BIOBASED 
PLASTIC

BIOBASED 
COMPOSITES

SUSTAINABLE POLYMERS ҭWHICH OPTIONS?

BIOPLASTICS

BIODEGRADABLE 
PLASTIC



BIOPLASTICS ҭBIOBASED VS. BIODEGRADABLE

European Bioplastics

Biobased: the material is obtained 
from biomass (plants, e.g. sugar cane, 
maize, starch). This is about the 
origin of the material.

Biodegradable: the material breaks 
down under specific conditions. This 
is about what happens to the 
material at end-of-life.

Biobased ґBiodegradable



BIOPLASTICS
Bioplastics are also considered plastic 

in the EU. That is why, just like 
conventional plastic, these are 

prohibited in products under the SUP 
directive (including cutlery, plates, 

cotton swabs, etc.)

Bioplastics Europe



BIOPLASTICS

Problems with biodegradable packaging:

ÅDegradation under specific conditions

ÅNo solution for polution

ÅConverted into CO2, water en methane
ÅLittle biomass
ÅMaterial disappears from the value chain

ÅRecycling or incineration yields more energy

ÅDegradation time is too long for composters (3-4 weeks vs. 12 weeks)

ÅLabels confuse consumers

ÅMisunderstandings regarding plastic, biobased, biodegradable

ÅProblems for plastic recycling process
ÅPossible rejection of whole batch

There are options for using biodegradable 
plastics if the packaging still contains organic 

material (e.g. coffee capsules, tea bags, 
organic waste bags) or, for example, on a 
product (sticker on banana peel). Other 

options are, for example, catering or airplane 
meals, where the packaging can be thrown 

away together with the food residues.



BIOPLASTICS ҭBIOCOMPOSITES

Biocomposite: composite of two 
materials, often plastic is mixed with a 
fiber (e.g. wood, hemp), of which one or 
both are biobased.

OnlyұrecyclableҲ"if :

ÅSeparate stream

ÅOr large enough volumes



EXAMPLE: BIOBASED MATERIALS 

Bio-PE is recyclable
with fossil -based PE.



GREENWASHING



RECYCLING BIOPLASTICS

SUSTAINABLE POLYMERS ҭWHICH OPTIONS?

CIRCULARITY

Which option 
is better?



DILEMMA: BOTTLING OF WATER



LINEAR ECONOMY

Source: Velzing et al., 2021



RESULT

Source: Velzing et al., 2021

DEPLETION POLLUTION

BUT: Still single-use



THE ISSUE

Earth Overshoot Day 2021 fell on July 29.



RECYCLING BIOPLASTICS

SUSTAINABLE POLYMERS ҭWHICH OPTIONS?

CIRCULARITY



RECYCLING BIOPLASTICS

SUSTAINABLE POLYMERS ҭWHICH OPTIONS?

CIRCULARITY



CIRCULARITY - CIRCULAR ECONOMY

Source: Velzing et al., 2021


