Plastics-webinar

16.12.2020 09.00-14.30

9.00 Opening of the seminar, Vesa Karha, Finnish Plastics Industries Federation
Looking for carbon neutral and circular economy. Renewable materials and feedstocks are coming to market.

Number of participants: 160

© Zoom Webinar

Target of today

» To screen through various options and ideas

» To have some discussion and knowledge
transferring about those

» To continue twisting linear model into more

circular material economy
4 f _
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9.15 EU policy framework for bio-based plastics and biodegradable or compostable plastics,
Silvia Forni, Directorate-General for Environment, European Commission

Strategy Adapted in 2018

Four pillars in EU strategy in circular economy.

New circular economy action plan.



v Chat

From Weiss Events to All panelists and attendees:
Welcome! Please change your chat
settings to Panelists and Attendees so
everyone can see your questions

Frem Michael Dejmek to All panelists and attendees:
Greetings from Heidelberg, Germany

From Piia Murmi to All panelists and attendees:
Greetings from Turku, from
https://bioplasticseurope.eu/ project
While waiting you can subscribe to our
newsletter
https://bioplasticseurope.eu/newsletter :)

Use bio-based compostable or biodegradable. Bioplastic is too general and covers too many things.



Report made by scientists, not EU on packaging

© Zoom Webinar

Recommendations (press release 10 March 2020)

At present, the s
biodegrad

ntists see a very limited potential for
@ plastic

“There are only a limited number of products which can meet
biodegradati in the marine e and even those still
maintain their integrity for months, during which time the risks of
entanglement and ingestion remain.

Bio' does not equate to reduced environmental impact

Today consumers are often misled, including by the current
diversity of labelling schemes.

Framework for bio-based, biodegradable and compostable

plastics

Sourcing, labelling and use
of bio-based plastics
> Ongoing JRC Study on
feedstock (LCA)
> Ongoing study on
sustainable sourcing
(sustainability criteria)
and content

Use of biodegradable plastics :
“no license to litter’
= Opinion by Chief Scientific
Advisers
> Ongoing study on agricultural
plastics

Framework expected end of this year

Use of compostable plastics
=> Study on compostable plastic products
and packaging (criteria)




4. Study: Biodegradability in the open environment

+ Study with the Chvef Scientfic Adsisors and Eurcpean academy retwons 10 Iook at
technical and bohaviowral aspocts
How can Slodogradaton’ of plastics and ‘open erv/ronment be defined?
Vihal appications can be recommended?
WWhal Should De Comumcatnd in order 10 ivoid consurmer contusion?

Resufts end 2020

Disposal scenarios: potential for biodegradable materials -
DRAFT
Poritive Negative
Divgows! wenarica potestial T potential
Relsane irtd 3 natural enrwircoment - sppropriately ¥
Guvgned . * 1
Release ired 2 NaUnl ervranment - NI 0OI0ENAEY ¥ %
desgned e g Mrer | L |
Transfer to an aporoprite managed tyalem, ¢.g "
mdualnal compaites
Trandfer 2 30 Daperoprate maraged wilem, o g
renylng for cormesticonal potymen 1 *
Tramer o 2 managed vnlem for revdaal anle X
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Industry waiting for definition of plastics. Currently waiting for guidance from the EC.

Request for single use products instead of single use plastics.->EC view based on study

9.45 Green Lahti — European Green Capital 2021, Milla Bruneau

This event is part of European green capital project



AN ANNUAL COMPETITION

ORGANISED BY THE EUROPEAN

COMMISSION:

Lahti's application :

Environmental
policy

1998
Awaste

Is founded

management system

Based on source
separation

“Tho first annual
Environmental
Week

GREEN CAPITAL YEAR 2021 THEMES

2009
An ambitious
emissiong reduction
target
Is included in the city's
strategy -50% compared
to the level of
1990 by 2025

s R

Noise
Waste

T S

Water

BB
M RO

2007
The public.
transportation
reform

2013
The first city in the
world 1o utifise the

WWF Green Office.

System at the level of &
entire city

2017
The first regional
Roadmap for
circular economy

2014
Reforming
‘the principles of
Green space and
forest management
From the perspective
of ecosystem services

2017
95% of
municipal waste
Is utilised

GREEN
LAHTI

Climate change: Mitigation
Climate change: Adaptation
Sustainable urban mability
Sustainable land use
Nature and biodiversity

Air quality

illa Bruneau

Green growth and eco-innovation
Energy performance

Govemance

GREEN
LAHTI

2019
A proparedness.
programme for
climate change and a
nature conservation
programme

2019
The first personal
carbon trading
scheme in the.
‘world

LAHTI'S JOURNEY TO
EUROPEAN GREEN CAPITAL
1987-2021

2020
Intogratod
Sustainable Urban
Mobility Plan (SUMP)
and city master plan

GREEN
LAHTI




Sustainable Lahti foundation established this year by Lahti and surrounding municipalities. Funds local projects

GREEN
LAHTI

Change is an endurance sport.
It takes time and resolve to see it through.

Change is scary. It's easy to cling to the past and seek security in
the current ways of doing things.

It takes guts to ask for more. A new approach, higher goals and a
brighter future. Each crisis is a test that shows our capacity to
endure change. Forward looking leaders are the first to identify

and take on future challenges.

No one knows this better than a city that has faced tough
challenges by making everlasting decisions that promote a more
sustainable tomorrow and lead the way for sustainable living with

an enduring attitude.

Lahti — Enduring change

10.30 Boosting bioplastic innovations, Sauli Eerola, Muovipoli Oy

muovipoli




A need for New Plastics Fnland knowledge network and the

coordination party, aming for T f 1e mar |({.' {s
to enhance the material competence of companies t
strengthen the value chains of plastic recyding and research ‘
disserninate knowledge on solutions to replace traditional fossil
based plastics

develop standardiation and unite the network with key
intermational forums in the: field,

NPC was established in 2019 as part of Muovipol Oy, to support
rise of market-based biomaterial iInnovations in cooperation
with companies, research onganisations and the network

muovipoli

Recently published a plastics guide with Finnish plastics industry federation.

10.50 Carbon neutral plastics in packaging industry, Tuija Suur-Hamari, Wipak Oy

Flexible packaging company, working in food and health packaging

Innovate for Circularity

Fiscal instruments should make it possible for industry to create circular economies and business
models

Resource extraction

* Flexibles package 40% of goods packaged in
plastics in Europe at only 10% of the plastic
Production waste

% * Circularity can be achieved with mechanical and
CIRCULAR chemical recycling
ECONOMY
* Fiscal stimulus has to be a catalyst for this kind

of innovation, not a hindrance

W7WIPAK

GREEN IS THE NEW BLACK




Food Waste - Awareness

Prevention is at the top of the hierarchy pyramid
in relation with resource efficiency Households

53¢ Processing

199

* Food waste statistics in EU show:
Food Service
* Atotal of 88 million tons of food waste per year; 12

* Equivalent of 20% of all produced food in EU;
Production

* 173 kilograms of food waste per person 119

Wholesale

* With almost two third of the waste occurring at the consumer
stage (households 53% and food service 12%)

and retail 5%

W7WIPAK

GREEN IS THE NEW BLACK

Their aim: prevent food waste whilst being carbon neutral (Corporate Carbon Footprint Carbon Zero-Z focus on
raw materials). Now working with replacement raw materials, e.g. using recycled and bio-based materials. Cost
of changed is passed to end consumer. Will still need market acceptance for the new products. Have an app
oto show customers the benefits of changing to more sustainable solutions

Reducing Raw material impact is key

Current achievements

2 Bio-LDPE instead of fossil based
By implementing Bio
LDPE into our structures
we save app. 10 % of CO,
emissions of the total
LDPE emissions in 2020

NICE ECO, NFO ECO: New product
families are developed with up to
35 % CO, savings. On top they are
good to very good recycable

BIAXEN ECO: Mono-PE based
product family — CO. savings of
10-30 % possible

Wipak Nastola is first certified unit in
the group to certify respected bio
content in our products

New Packaging solutions with Several projects are in place to save

savings up to 50 % virgin materials and CO, emissions

W/ WIPAK

GREEN IS THE NEW BLACK




11.10 Case Wiitta, Wille Viittanen, Wiitta Oy

Company focusing on injection moulding. Looking at the problems (including limits) and benefits of different
materials.

In Finland the future is based on wood.

Not all products are suitable to use biodegradable material, e.g. pipes

11.45 Biosykli — Circular Bioeconomy in Lahti Region, Vesa Taitto, The Finnish Plastics Association

« Developing effective biowaste collection

« Exploiting organic waste as a raw material for
biodegradable products

= Developing use of biobased plastics

« Developing carbon dioxide cycles and promoting the use
of biogenic carbon dioxide

« International promoting of Lahti as a region for biocircular
economy

European Unian
Bt




» Manufacturers of plastic products (mainly extrusion and injection molding)
supplying to many industries

» Machine manufacturers / suppliers
+ Raw material manufacturers / distributors
* Interviews representing plastic demand by segment and resin type in Europe

PLASTICS DEMAND
BY SEGMENT AND POLYMER

TYPEIN 2019
Total s0.7 M '
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Interview findings:

In general, a holistic approach is needed when considering plastics and environment
reducing CO2 footprint. We (and EU) have to ask the right questions, for example:

»How to avoid plastic in packaging? More relevant questions: How to minimize food
waste? How to maximize safety? What kind of structures are ideal for recycling? How to
increase shelf life? How to minimize environmental impact (many criteria)? How to
minimize littering?

«—How-to decrease plastic use-in-buildings? More relevant questions: How to build energy
efficient buildings? How to minimize water usage? How to design long lasting
buildlings? How to design structures for easy recycling?

« Companies have clearly more focus on sustainability / environment than e.g. 5 years ago;
environmental management systems, projects, LCA, recyclability etc.

+ Energy and material efficiency depend on materials also; not possible 1o subobtimize

« Many companies have very general targets related to the use of recycled and/or biobased
materials. To have exact numerical targets is an exception.

- Still a lot of confusion related to terminology, marketing claims, measurability

18 P European Union
= o e

We need more common standards



Communication / information related to new EU regulations is confusing, e.g. SUP
directive isn't any good news for recycling (plastics are ideal for recycling)

= Legislation; you cannot use recycled plastics in many applications

- Technical constraints (mechanical recycling):

Using recycled materials is always a compromise. In many technically demanding
applications, there isn’t any room for compromises.

« Variation between different batches of recycled materials
+ Learning curve needed in production (more work)
+ Limited colour options, smell in some cases,
= PET is the only available, approved recycled raw material for food packaging.
= Virgin material prices are close. In some cases recycled could be even more expensive,

»  Sometimes (compounds) recycled content is not informed i.e. you don’t know how
much recycled content there is

""" . B thery WEEE

Tt W TR 2014-2020 =

+ Volumes globally growing, but fossil based volumes are growing much more. The
absolute growth figures are very modest.

* Prices are very high:
+ Drop-in biobased plastics (PP, PE) are about double vs. fossil based
- Biodegradable plastics prices are sky-high

Companies and their customers are ready to pay a higher price to some extent, but now
the gap is too much for most companies.

» There are also availability risks as there are not many suppliers.

+  Volumes are so low that there there isn't recycling in practise (except drop-in plastics)
+ Confusion, especially consumers but also companies, in terminology

+  Companies are not all very convinced about environmental benefits

= E.g. green washing, biobased definition, more energy consumption + waste (in
some cases), lack of recycling,

+ Mass balance: you gel the same product, but pay double
+ |n most cases, this is not a technical challenge for companies

- 3 thetU

e p————— 2014-2020

European Unian
e o

Environmental benefit is contradictory



Finnish companies see circular economy as an opportunity

+ Increasing recycled plastics is mainly prevented by technical and legislative issues.

« Chemical recycling is needed to have circular economy running in plastics. Also there need
to be more closed loops to guarantee high quality of raw materials.

« Biobased plastics prices are too high, but it is still a business opportunity.

- Limited applications with biodegradable plastics, but at the same time there is lack of this
material

= There is a need for common guidelines for measuring environmental impact to avoid green
washing. A more holistic approach is needed to protect our environment.

- Research in Biosykli- project are addressing concerns about environmental benefits in an
excellent way:

+ University of Helsinki. PHA from sludge. There is a huge lack of this material in the
market and getting it this way would be very sustainable.

« LUT University. Power-to-plastics. Plastics could be a carbon sink in durable goods.

M theEU

1617 200
ruwa canes 2014—2020

12.00 PHA production from sludge, Merja Kontro, University of Helsinki

Laverage from

URIVERSITY (3 HELEINS b
FACLTY OF BIOLOGITAL 4R DNAMEDHMIRTAL SOEHCES = the E U
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Polyhydroxyalkanoates (PHA)

« Polyhydroksyalkanoates are most
commonly polyesters of hydroxybutyrate L |* iﬂ IvH |0
(HB) and/or hydroksyvalerate (HV) 0—HE—CHE—0—CH—CHE

PHAs are bacterial storage lipids
PHBY

PHAs are currently produced commercially
mainly by pure cultures
The trend is to move to producing PHAs

from waste material using
bacterial mixed cultures

Ev the EU European Union

2014-2020 gt

Tend to be produced from sugars. Nor there is a move to produce it from other materials. In their case, they
are studying sludge. Look not only at production method as also whether it is economically viable

12.20 Power to plastics, Ville Uusitalo, LUT University

POWER-TO-PLASTICS

Is it possible to produce plastics with negative global warming impacts by
using electricity and CO27?
Ville Uuzitalow

Wille Uusitalo
Assistant professor | LUT University
LUT School of Energy Systems — Sustainability Science

T .. H
@f.... University 0 theply e

Looking at a new way of making plastics, based on electricity. Using excess electricity produced through
renewable methods. Use electrolysis.

Carbon capture



MATERIALS, METHODS AND ASSUMPTIONS

A Life cycle assessment model was created using the GaBi software to
assess global warming potential (GWP) of power-to-polypropylene (PP)

Initial data is based on literature and GaBi databases
Functional unit is 1 kg polypropylene
Basic assumptions:

Electricity for electolysis is produced by wind power

PEM electrolyzer is utilized to produce hydrogen

COz is captured from flue gas flow using amine technology

Methanol conversion is modelled based on previous simulations
Propylene is produced by MTP process

GWP OF POWER-TO-PP

& 1

_- Met GWP 1.7 MNet GWP -0.3  Net . MNet GWP 1.1

\
Ville Uusitalo 3

{Huusela, K., Uusitalo, V., Ahola, J., Levénen, J. 2020. Mot yet published, in a review process)




CONCLUSIONS

It could be possible to produce polypropylene with negative global warming impacts if:
— Electrolysis is based on renewable electricity
— Waste COz is captured from flue gas
This could provide a carbon sink if plastic is used in long lasting solutions
From LCA methodological perspective it is not clear how CO:from flue gas flow should be ”

considered e.g. between power plant and plastic producer =
There can be additonal possibilities to reduce GWP of power-to-plastics e.g. by heat integrations Ville Uu-—-ifaI:i

There are still open guestions related to future feasibility and technical implementation of required
processes and to their integration especially methanol conversion

Power-to-plastics does not solve end-of-life challenges related to plastics
Power-to-plastics provides an interesting option to reduce climate impacts of plastic industry




~ Chat

From Britta Haahti to All panelists and attendees:
So, it is possible to produce a plastics
subsitute (or bioplastics) from sludge?!!
Sounds fantastic!

From Vesa Taitto, ... to All panelists and attendees:
To Erkki. Please see the presentations

from University of Helsinki and LUT
University. Both could be real global
solutions in the long run.

From Britta Haahti to All panelists and attendees:
Is this a innovative new way of

producing this end product, alrady used
by industry, or are we talking about a
totally new product?

Thank you Merja for your answer!

Frem Sauli Eercla to All panelists and attendees:
Yes!

From Jenni Syvann... to All panelists and attendees:
Questions to Ville?

From Vesa Kérha to All panelists and attendees:
What kind of PHB capacity/production
do you expect from the 1000l batch.
Was is Q&A sectiosn. Anybody .
numbers?

From Jenni Syvann... to All panelists and attendees:
Merja Kontro 12:22 PM

In high organics bioreactor, about half of
organics is transformed to PHAs (about
40-50%), some less in high inorganics
bioreactor; in case of sludge-based

materal.

Frem Wemer Merz... to All panelists and attendees:
What is the efficiency rate for this
process?

From Vesa Taitto, ... to All panelists and attendees:
Potential is unlimited because only in the
area of Lahti, you could get

(theoretically) thousands of tons

annually

From Vesa Kérha to All panelists and attendees:
Plastics as CCS route ! Great.

From Merja Kontro to All panelists and attendees:
It is most likely that we need several/all
different alternatives, one cannot solve
all problems. All different carbon sources
should be utilized, and the economics of
different carbon sources utilization also
vary. The need for recycled carbon is
huge if we are aiming to replase all fossil
fuel based plastics with
biobased/recyded carbon sources. Then
carbon is also needed for other purposes
than plastics. In couse of time we will get
to know which approace is the best one
and in which situation. In case of
wastewater sludge, there is 2/3 organic
material, and currently it is difficult to
utilize, cannot be used in agriculture.

To: ANl panelists and attendees w



13.15 Neste's approach to renewable and circular carbon solutions, Maiju Helin, Neste Oyj

alju Helin

fo the polymers and chemicals industries

h,a focus on two areas
£4 -

Circularity Renewable

Chemically recycling ¥ Renewable feedstock to .
waste plastic to new replace virgin fossil
high-quality plastics feedstock in the
and chemicals. production of a variety
of plastics




... Global oil cansumption (4,200 M) —————————

, of the global oil production is used to produce plastics,
by 2050, this share could reach 20%."

(Source: European Commission)

Significant positive climate impact possible
by replacing virgin fossil oil use
with renewable & recycled alternatives

Iaiju Helin

in 2030 ' * in 2030

Green: Neste

Others: global

aw material mix

Independent o
raw materials
used, our
renewable

Neste's
renewable raw
material portfolio

All renewable raw
materials Neste
uses are

Waste and
residues account

cansists of waste
and residue oils
and fats as well
as vegetable oils

for 80% of Neste’s
renewable raw
material use
annually

A,

sustainably
produced® and
traceable to the
place of origin

feedstock for
polymers and
chemicals have
consistent high
quality

rAaiju Helin

““Meeting or exceeding .3, EU RED requirements

nNEsSTE




Improved collection |

In Europe, some

29 million tons

of post-consumer plastic
waste is generated
annually.

1/3 collected for recycling
1 /1 0 actually recycled

EU's Strategy for
Plastics in a

Circular Economy:

6
increase recycling zﬂ A

of plastic and '
reuse of plastic

In the EU Waste

package, recycling

target for plastic
packaging:
50% by 2025
55% by 2030

Creating a higher value alternative for incineration
and complementing mechanical recycling

EEEE

Material recycling
of plastic material (meChanical)

o oo low quality —————— —
Tor mechanical 5, l

,.:] Chemical recycling |
i I
1

—~

and sorting creates
increasing amount

-

Energy recovery [
—

&?ﬂm—"' Y P E———-

Used for same purpose

Mechanically sorted and
re-granulated for use in new
products

Used as feedstock in the chemical
industry to make plastics and
petroleum products

Converted to electricity and/or
heat by incineration

No use, landfilled

New layer of recycling. Focus is on chemical recycling.

hAaijuHelin

Phasing out palm oil.

13.45 Biobased plastics in circular economy, Anna Frane, IVL Swedish Environmental Research Institute &
Marjo Ketonen, Arctic Biomaterials Oy



ABM Technical compounds application areas

Marjo Ketonen

AEM — Wanld's strongest biodegradable composite matenals

They produce raw materials as a sustainable products

A3M | Supply chain awareness

Arctic Biomaterials

"Maximize bio-based carbon content
with resource efficiency”

Global arable land area 4,9 Mrd ha

material feedstock 2% — Bioplastics feedstock 0,02%
Land use for PE & PLA

m Direct human Food 7% PRI [m&kg ]/ produced polymer
® Animal feed 23%
| = Biofuels, 1% . =gy H ¥

Marjo Ketonen

m Bio-plastics feedstock Estimate 2023,
0,02%




e.g. corn requires more land than PLA production

e i

s

H marjo.ketonen@abmcompasite.com
Sales:
marka.manu@abmcomposite.com

abmeomposite.caom

Marjo Ketonen

ABM - ‘Word’s strongest blodegradable composite materisls

Thank yeuw for kstening, Cantact us for mare disoession and for inguiries

Bio based products are more expensive and it is important that customers can use them in economic terms,
not working with cellulose based, working with fiber glass

BiObaSEd plastics in a Anna Frane
circular economy

Anna Frane, IVL Swedish Environmental Research Institute @ !V}!SKI{"
MILJGINSTITUTET

Focus on plastic waste



Factors affecting the demand for bio-based plastics

Macroscanomic

factors:

- GDP grewth

- 0il price
Faedstack price

- Scale effec
ates
Production costs

Regulations:

Demand

Technical factors:

Social factors:

AWATETESS

Approaches to optimise the benefits of plastics
No silver bullet!

"Smarter”

use

Increased

APPROACHES circularity

N

Bio-based/

Renewable
plastics

"REFUSE", “"RETHINK", “REDUCE"

Less material ta fulfill the same functiaon

Use plastics "wisely”, where it makes the most good
Resource-efficiency by re-use and prolonging the product life cycle
"Show the plastics some respect!”

Increased collection and recycling of plastic waste

Increased use of recycled plastics

Increased transparency regarding chemical content of plastics
Design for recyeling

Circular business models

Maoving from fossil resources to renewable resources

You must always think about the end of life options

Anna Frane

Anna Frane




BIO-PLASTICS
EUROPE

Anna Frane

EURDPE

This project has recehved funding from the Eurcpean Unlon's Henzon 2020 research and innovation programme under grant agreement No 850407
BIO-PLASTICS EUROPE proj =

The main objective:

WP2: Progect Manigescnt

To develop sustainable strategies and solutions for
bio-based plastic products, as well as the to sl I i
develop approaches focused on circular innovation

for the whole bioplastics system. These may be
deployed to support policy-making, innovation and D e P e e
technology transfer.

WP Prenormatve sesears and e besis

WP Pisglisation, porkcy-making, capscty- WIE: Envirnmsantal and ssomomic Anna Frane
tsding and uzszaing assesamants of predist (e sydes snd
business modeis

WP: Infarmmalion, commusicaton and dssemination of e esuls

[ ]
BID) o

EURDPE




Thank you for listening!

Anna Frane
IVL Svenska Miljdinstitutet
+4610-788 67 41
anna.frane@ivl.se

.4
BIO

EUREPE

14.15 Closing remarks

Stay informed about Bioplastics Europe:

Sign-up to our newsletter so we may keep you informed of
Bioplastics Europe news and events
https://bioplasticseurope.euf/newsletter

Facebook:
https://www.facebook.com/Bioplastics-Europe-104251307904134/
Twitter:

https://twittercom/bioplastics eu

Instagram:

https://www.instagram.com/bioplastics_eu/

Linkedin:

https://www.linkedin.com/groups/8848234/

Anna Frane




