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Introduction



EU Policy and the History of Plastics
The Beginning (1950)

e 1950 considered starting year of
plastics mass production

e \Widespread landfills of mixed and
hazardous wastes

e Incineration was unpopular due
to costs and pollution
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EU Policy and the History of Plastics

EU plastic production in primary form
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EU Policy and the History of Plastics

EU plastic production in primary form
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EU Policy and the History of Plastics

EU environmental policy
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EU Policy and the History of Plastics

Retrospective Plastic Flow Modelling

Breivik, K. et al. “Towards a global
historical emission inventory for
selected PCB congeners” (2002)
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EU Policy and the History of Plastics
EU plastic recycling

70—
—— Production, Plastics Europe (2016, 2024) & Statista 120
—— A. Farmer et al. (2012)
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EU Policy and the History of Plastics

EU plastic recycling
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EU Policy and the History of Plastics

Prospective Plastic Flow Modelling

[Mt]

EU Plastics

Kawecki, D. et al.
“Probabilistic Material Flow
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Research Question

What is the uncertainty in
post-consumer plastic-containing
product waste flow?
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A Database for Plastic Flow Modelling

H (= cls_corr_id smallint « pk »
Data base DGSlg n = prod_id1 varchar « fknn »
= prod_id2 varchar « fk nn »
= src_id_source varchar « fk »
(L (= cls_id varchar « pk »
O longname  varchar «nn»
© shortname  varchar «nn»
T souree Oversion _ varchar
G src_id varchar « pk » O version_year numeric(4) « nn »
O author text /,‘C,,F O key_length numeric «nn»
O doi text Ve Ogeo varchar
O !nstltutlon text X} v
Oisbn text = prod_id varchar « pk »
Oissn varchar O key varchar « nn»
Ojournal text O name varchar
© number int2 +O/O< & cls_id_classification_system varchar « fk »
O pages numeric[] = src_id_source varchar « fk »
O period_studied varchar i : flow i
© publisher text (=flow_id varchar « pk»
Ofitle text > in_stock varchar «fk»
Otype varchar = out_stock varchar « fk »
Ourl text
O urldate date ( i pﬂbifcgmuﬂ; attributes ] W
@ version pali Cnid smallint « pk » e
O year_published time «nn» © name varchar «nn»
O value text «nn» \
O unit varchar « nn» O
O datatype varchar « nn»
O product_classification_share jsonb @ public.stock )
O year numeric(4) >O\O+ (= stock_id varchar « pk »
Ogeo varchar Oin_flows varchar{]
= src_id_source varchar « fk » O out_flows varchar[]
= prod_id_product_classification varchar « fk »
=) stock_id_stock varchar « fk »
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A Database for Plastic Flow Modelling

Database Design

(= sre_id varchar « pk »

© author text

O doi text
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Oisbn text
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O journal text
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O publisher text

O title text

O type varchar

Ourl text

O urldate date

O version smallint
blished time «nn»

. —&

(= cls_corr_id smallint « pk »
= prod_id1 varchar « fknn »
= prod_id2 varchar « fk nn »
= src_id_source varchar « fk »

& ¢
ey

(= id

© name

O value

O unit

O datatype

O product_classification_share
O year

Ogeo

= src_id_source

(= cls_id varchar « pk »
O longname  varchar «nn»
© shorthame  varchar «nn»
O version varchar

O version_year numeric(4) « nn »
O key_length numeric  «nn»
O geo varchar

(= prod_id varchar « pk»
O key varchar « nn»
O name varchar
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= src_id_source varchar «fk»

(=flow_id varchar « pk »
=) in_stock varchar « fk »
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A Database for Plastic Flow Modelling

Database Design

(= cls_corr_id smallint « pk »
= prod_id1 varchar « fknn »
= prod_id2 varchar «fknn»

' rce varchar « fk »
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(= sre_id varchar « pk »

O author text

O doi text
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= src_id_source varchar « fk »
= prod_id_product_classification varchar « fk »
=) stock_id_stock varchar « fk »

(= cls_id varchar « pk »
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O shortname  varchar «nn»

O version varchar
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A Database for Plastic Flow Modelling
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A Database for Plastic Flow Modelling

Database Design
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public.product_attributes ]
G id smallint « pk »

L O name varchar « nn»
" O value text «nn»
O unit varchar «nn»
- . O datatype varchar «nn»
A Database for Plastic Flow Modellin e ot e o
O year numeric(4)
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[ public.product_attributes
Gid smallint « pk »

L O name varchar « nn»
" O value text «nn»
) unit varchar «nn»
- . O datatype varchar «nn»
A Database for Plastic Flow Modellin e ot e o
O year numeric(4)
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P ro d u Ct Att rl b u te S =) stock_id_stock varchar «fk »
EEE
Houseware, Leisure & Sports .
P Automotive
non-EEE Agriculture, Farming & Gardening
Others

314834
Product Attributes

391 Mtin 2021

Building &
Construction
Packaging

. . Distribution of the global plastics use by sector
Nr of product attributes per sector in database. (Plastics Europe, 2023).
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public.product_attributes ]
G id smallint « pk »

L O name varchar « nn»
" O value text «nn»
O unit varchar «nn»
- . O datatype varchar «nn»
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Results
EEE Products Attribute Comparison ,,
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Results

Plastics in post-consumer EEE waste

EU Plastics [Mt]
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Results

Plastics in Waste of Large and Small Household Appliances
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Results

PP and ABS in Waste of Large and Small Household Appliances

EU Plastics [kt]
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Conclusions

e Material flow studies predominantly
focused on EEE sector.

e Averaged product attributes across sector
can distort material flow.

e Product waste flow highly uncertain due to
variability of product attributes.

e Qualitative assessment (e.g. Pedigree
matrix) underestimates uncertainty for EEE
products.
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