carbotech

onmental Projects and Consulting

Plastic Waste in Water in Ecological Scarcity 2013
Development of an Eco-factor and its Relevance in

Packaging LCA

Event
SETAC, Helsinki, 27 May 2019

Authors
Thomas Kagi, Fredy Dinkel & Gavin Roberts (presenting author)

Carbotech AG, Basel, Switzerland
g.roberts@carbotech.ch

WWWWWWWWWWWWWWWW

gel | Eco-Factor Plastic Waste in Water | SETAC Helsinki | 27/05/2019



Carbotech AG S
About Us

Life C&él\é

LN
S

<

Page 2 | Eco-Factor Plastic Waste in Water | SETAC Helsinki | 27/05/2019 www.carbotech.ch



Carbotech AG 2=
About Us

More than 30 years of experience in environmental consulting
About 30 specialists in the field of environmental science,
chemistry, physics, toxicology, biology and economics

Team of 9 members using LCA, amongst other methods

Our clients are from the private sector, public authorities,
international organisations and NGOs

Advisory activity all over the world, but with focus on Switzerland
and neighbouring countries.

Independent, neutral and objective



Introduction
Plastic Waste into Water

* The problem:

* The concerns about plastic
pollution are ever increasing

* There is no answer yet as to the
extent of the damage

* There is no evaluation method in = 3
Ilfe CyC|e assessment (LCA) either Plastic bottle in a river near Bern, Switzerland
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Approach
Ecological Scarcity 2013

* LCA method developed by the Federal Office for the Environment in
Switzerland T

2
I-UBP (| F
Eco—- factor = K - 1—1 - c (4
= F F b
Characterization n k constant
(optional) —
Normalization ~Weighting
with:
K = Characterization factor of a pollutant or a resource
Flow = Load of a pollutant, quantity of a resource consumed or level of a characterized
environmental pressure
F, = Normalization flow:
Current annual flow with Switzerland as the system boundary
F = Current flow: Current annual flow in the reference area
F, = Critical flow: Critical annual flow in the reference area
c = Constant (10"/a)
UBP = Eco-point: the unit of the assessed result
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Approach
Ecological Scarcity 2013

* Distance to target method

Current flow: annual flow of a substance

Critical flow: determined by environmental
policies and targets
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Method =h=
Eco-Factor for Plastic in Water

»Current flow for Switzerland: 4 980 tonnes per year 1> 7]

== Critical flow: 50 % reduction m

Single-use plastics: New EU rules to reduce marine litter
Brussels, 28 May 2018

Questions & Answers

Why is the

0 & new to tacklie marine litter?

More tham 80% of marine Itter is plastics. The Ewropean Commission Is proposing new EU-wide rules

that target the 10 single-use plastic products most often found on Eurcpe’s beaches and seas, as wel

What will be the impact of this Directive on marine litter?

Implementation of this proposal will aim to reduce littering by more than half for the ten single use

plastic items, avoiding environmental damage which would otherwise cost €22 billion by 2030%*. It will |
also avoid the emission of 3.4 million tonnes of CO2 equivalent by 2030.

m.
mikon wil be devoted to financing priceity actions under this Strategy, Inchuding on the deveiopment
of smarter and more e(y( lable plastics materials, more efficient recycing processes 3 removal
of hazard: and ¢ from recycied plastics.

™S rgwonm offer the clarity, Cortainty and economies of scale neaded for nvestment and
Seatio the Single wil ehminate uncertainty for business in the face of national

What will be the impact of this Directive on marine litter?

Wumwnunmmnmmmummmm
Mm aveking env wvr-ua-m-w m-euuggm

What are the main of the C

This Is 3 targeted and proportionate iInRiabve that drectly addresses the top sowrctes of macine Mter in
Mmmummmukmmonm beaches; and lost and
amonum-..u « which topether consttute 0% of &l marine iiter Lems.
The proposal tackies the roct causes of the problem. That means locking at how these items are
produced, distnbuted and used by businesses and consumers, how they ueawoudo' and how
some of them end up On Bedthes, In Seas and OCeIns.
The Io-nqm % of Madvares are proposed, COrMPONding tO the Characterntics of oach ungie-use
plastic it
'l-kbud certain products: Where aRematives are 1 mwmm-ﬂmw nple:
wie plastic products mus-eumd from the market. The ban will apply panuusumaum
outhery, plates, straws, drnk stirrers and ballgon sticks Mn JNW? be made exclusively
. . S from mere sustanable nmy Instead le-use drinks containers made with nio«
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Method =h=
Eco-Factor for Plastic in Water

2
1-UBP (| F
Eco- factor = K - v [ ] e
Characterization F n F k

(optional) — ——
Normalization Weighting

constant

1[UBP] .(4980 000000 [g/a]

2
12
2980 000000[g7a] \2490000000(g/a]) 0 - 803-2[UBPperg/a]

Eco-factor =1-

800 eco-points per g of plastic waste to water
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Method =h=
Eco-Factor for Plastic in Water

Eco-factors of selected emissions [3] Magnitude of 800 eco-points
CO; (to air) 0.46 5 km flight in Europe
NO, (to air) 39 * 6 % cups of coffee

e 0.81of beer

Oil (emissions to the sea) 270
PhOSphOI‘US (as P to water) 890

Plastic (to soil with 250
similar approach)

Copper (to soil) 14 000
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Results ==
Plastic packaging

Absolute ecological impact Relative ecological impact
800’000 100%

" I
M plastic to water
50%

600’000

M plastic to water

400’000

@ incineration @ incineration

further processing further processing

M granulate : W granulate
200’000 25% I
0 T T T 1 0% T T T

(ecological scarcity 2013)

Eco-points per kg (ecological scarcity 2013)

Relative contribution to the environmental footprint

PET Bottle, PET Bottle, PE foil, PS Cup, PET Bottle, PET Bottle, PE folil, PS Cup,
100% to  0.3%to 0.3%to 0.3%to 100% to  0.3%to 0.3% to 0.3%to
water water water water water water water water
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Results ==
Plastic packaging

* Assuming a loss-rate of 0.3 % for packaging, that ends up in water in
Switzerland (source), the impact of plastic to water is in the same order of
magnitude as the production, processing or disposal of the packaging.

* From the consumer’s point of view, the packaging is either disposed of
correctly or it is thrown into the environment. In the latter case, this has a
huge impact on the environmental footprint.
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Results
Single-use vs reusable synthetic cloth

* 100 usage cycles in the health sector
* Every washing cycle generates 0.02 % of microplastic !4 &

Single-use s S
Reusable [l p—

0 10000 20000 30000 40000 50'000 60000 70000 80000 90000
Eco-points per 100 usage cycles (ecological scarcity 2013)

B Raw materials Processing Energy W Transports
Washing " Microplastic * Disposal
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Results
Single-use vs reusable synthetic cloth

* Regarding microplastic pollution of cloth washing, plastic to water contributes
substantially to the environmental footprint. However, the reusable cloth
remains the better option than using single-use fabrics.

Page 13 | Eco-Factor Plastic Waste in Water | SETAC Helsinki | 27/05/2019 www.carbotech.ch



Results ==
Plastic vs packaging paper

1 m? of packaging material
200.0

150.0

M Plasticto water
M Incineration

B Productionand processing

Eco-points per m? (ecological scarcity 2013)
(0]
o
o

The two packaging materials have
LOPE o packaging paper differgnt Weights, hence the
functional unit of one m?.

0.0
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Results
Plastic vs packaging paper

* Without considering plastic emissions to water, the plastic foil would appear

to be the environmentally better option
* Taking these plastic emissions into account inverts the conclusion. Now the

packaging paper is the environment friendlier option
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Conclusions

Insights:

Plastic to water shows a relevant contribution to the environmental footprint of plastic
packaging and synthetic cloths using our eco-factor with the ecological scarcity 2013
method

For most comparisons this does not change the general conclusion. However, some
comparisons might produce the opposite result with and without this plastic eco-factor

Remaining questions:

Page 16 | Eco-

On inventory level: amount of plastic waste to water along the process chain is not
considered so far

On impact level: The extent of the damage of (micro-)plastic in the environment is not
yet considered / not relevant in the methodology of ecological scarcity method
Generally: More research is needed on how much plastic gets released and where it
ends up in the environment

Factor Plastic Waste in Water | SETAC Helsinki | 27/05/2019 www.carbotech.ch



Thank you
for your attention!

Gavin Roberts Carbotech AG
Project collaborator P.O. Box
g.roberts@carbotech.ch CH-4002 Basel

p +41 61 206 95 34 www.carbotech.ch
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