Supporting Deforestation-free Supply Chains and CO,
Reduction for Bio-based Plastics

Dr. Peter Hawighorst, ISCC System GmbH
. ISCC ACI European Biopolymer Summit 2019, 14t February 2019, Ghent, Belgium

International Sustainability
& Carbon Certification



BOVODEILV00I® v




More than 20,000 certificates have been issued since 2010

System users in 100+
countries

Innovative tools and

procedures to facilitate
audits

8 Voluntary

add-ons
to address specific customer
requirements

20,000+

certificates

3,000+

system users

lecc

International Sustainability
& Carbon Certification

32 certification bodies

360+
ISCC trained auditors
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Discussion platform with
4 Regional

and 2 Technical
Committees

Stakeholder dialogue:
115 I1SCC Association

Training Program
(70 Trainings so far for
auditors and system users)

Use remote sensing to
verify land use

change

Integrity Program
3 auditors




ISCC is a multi-stakeholder initiative organized in an association with currently
115 members
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ISCC is leader in the certification of all kinds of agricultural and forestry
feedstocks ...

Sugarcane Sugarbeet Wood Cotton Shea Nuts Camelina

1SCC
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... as well as wastes and residues to support the circular economy and renewable
non-bio materials

Renewable non-bio Forestry / agricultural crop
Waste and processing residues feedstocks residue

DVGED
CHARGING POWY

= "

uco Landfill gas Tall oil Power-to-Gas Power-to-Liquid

End-of-life tires Municipal solid Crude glycerine Husks Straw

waste

1SCC
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Each element of the supply chain becomes individually ISCC certified. Certificates
are site specific and valid for one year

First gathering
| point

ISCC sustainability 5
requirements principles 1-6
e

il

Point of Origin waste/residues ' * Collecting Point "1 Processing unit [ ‘l Processing unit ¢ Trader

Farm/Plantation

' '; JU7 258
Traceability and GHG emissions
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ISCC ensures deforestation free supply chains and the protection of valuable
ecosystems — land use change of those areas after 2007 is forbidden

land

Highly biodiverse grassland Wetland Peatland

, International Sustainability
& Carbon Certification
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ISCC core principles for agricultural production areas — a balanced set of
ecological and social criteria

Principle 1: Protection of biodiverse Principle 2: Good Agricultural Practice Principle 3: Safe Working Conditions
and carbon rich areas

peita] (R i)

Principle 4: Compliance with Human, Principle 5: Compliance with Laws and Principle 6: Good Management
Labour and Land rights International Treaties Practices and Continous Improvement

Traceability, Chain of Custody and GHG emission calculation along the supply chain

®iscc
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How does the external auditor check compliance with
ISCC principles?

Interview of personnel, managing

Assessment of internal documents directors and stakeholders

.lscc

© ISCC System GmbH: For personal use only. Reproduction and distribution is prohibited.

Visual inspection of areas, company
facilities, storage, etc

10



ISCC uses innovative tools such as GRAS, a remote sensing tool to facilitate
the risk assessment and the identification of deforestation

GRAS

Global Risk Assessment Services

BIODIVERSITY

www.gras-system.org

LAND USE CHANGE SOCIAL INDICES

/ International Sustainability
& Carbon Certification
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The use of remote sensing data also supports the verification process providing
additional information (e.g. LUC)

GRAS

Global Risk Assessment Services

><
<%}
=
=
=
o
=
]
<5}
(=21
D
=
[=1
=
<
=
=
(N E}

, International Sustainability
& Carbon Certification

© ISCC System GmbH: For personal use only. Reproduction and distribution is prohibited. 12



In addition, low GHG emission values for bio-based products will also play a more
prominent role in the future. ISCC ensures credible and verified GHG calculation

'l

& - Agricultural Wastes and
W '_ ? . Processing unit Processing unit
y«{‘j" 3 substrates residues

» RED %
GHG emissions calculation-
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Using ISCC PLUS, system users can calculate GHG emissions covering the whole
life cycle (cradle-to-gate) or only emission up to the factory gate (cradle-to-gate)

GHG calculation based on RED
IscC 205 SRBEE, iy T methodology or LCA possible
GREENHOUSE GAS EMISSIONS - Rt €53

 Use of relevant databases or literature
possible

 Allocation of emissions using different
options (e.g. energetically, based on
mass)

» On product claims reffering to GHG
savings possible under ISCC PLUS

N



Vquntary and mandatory sustalnablllty reqwrements In dn‘ferent markets can be
addressed via ISCC

Industrial
appllcatlons




ISCC is a one stop shop for all crops and markets, and is compliant with many
important platforms and industry standards
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Substantial risks could be linked to the use of renewable resources due to
deforestation, grassland conversion and biodiversity loss

REPORT

Tropical forests are a net carbon source based on
‘aboveground measurements of gain and loss

A. Baccini'", W. Walker', L. Carvalho?, M. Farina’, D. Sulla-Menashe’, R. A. Houghton'
+ See all authors and affikations

| ardenvironment |
Burning Paradise

The oil palm practices of Korindo in
Papua and North Maluku

EXCLUSIVE: RAINFOREST RAPIDLY
- 7#«' CLEARED FOR'SUGARCANE IN BOLIVIA
L

ol 12 October 2016 7" Eduardo Franco Berton

Around 1,300 hectares were deforested for sugarcane between 2011 and 2014 in G hed Timber: H

northern Bolivia, with 600 more hectares cleared between July and'September S tm.emglu Fe restug rtl;ﬁ ot?

2016. Mongabay Latam reporters flew over the area to investigate the extent of UStAINgD 0 20rest werucaon
the issue. Has Failed

»

i W

1

> ¥
.

Brazil: deforestation in the Ama e

. 0 orid's largest sovereign we n FSC S ds IKEA's Certification After Di i

increased 29% over last year V Y st iropped i compares i ey
tier o h over r”tat‘on —_—

Amazon reaches an eight-year high. . o Six palm oil companies. four pulp and paper companies, and one coal
company were dropped from its investment portfolio.

# MONGABAY

Nestlé suspended from RSPO for failing to pay dues, submit progress reports
e 1 a0 fvinOom

New HSBC ‘no deforestation’ policy first
step towards sustainable palm

I SCC Source: Science, www.aidenvironment.org, www.theguardian.com, www.news.mongabay.com
, Inter
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Many supply chains of agricultural commodities for bioplastics origin in regions with
high deforestation rates

FIGURE 5 Annual net forest gain/loss by country, 1990-2015
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Many companies publicly claim their sustainability efforts. However, there is a
the risk of greenwashing allegations

Cocoa market still ‘unethical, unfair’ despite Greenwashing: The Enemy Of Sustainabilit
CUTT'NG 10 years of sustainability in the industry wasti g Y NIy The troubling evolution of corporate

oot = [IEE] O:comon _| greenwashing
DEFORESTATION .

OUT OF THE
PALM OIL

SUPPLY CHAIN _
i |

BB The term “greenwashing” was coined in the 19805 to describe
- claims. Three decades later,

the practice has grown vastly more sophisticated

As the UN pushes for global adoption of its Sustainable Development Goals (SDGs), organisa
and moce to integrate sustainable practices into their business plans’ - for the good bot| |
organisation

Is greenwashing silencing the
sustainability revolution?

Voskestr; My 12187 - 208w The whole package: Is
'sustainable packaging' another
buzzword, or can it actually cut
waste?

Palm 0il Buyers Scorecard Soy Scorecard
yn‘”.i’dS(::'?:":U the Pfﬂijw’fﬁ) of Palm Oil 81.","(’.‘1") Assessing the use of responsible soy for animal feed
; | Conservation | Sustainability | Cosservation | Biodiversity
, '''' e © ISCC System GmbH: For personal use only. Reproduction and distribution is prohibited.
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Companies from the chemical industry make commitments to
increase the use of bio-based materials

&

“‘Danone and Nestlé Waters have joined forces (...) to form the Natur’ALL Bottle Alliance.
Their aim is to be the first to commercialize 100% bio-based and recyclable PET
bottles. (...) First bottles are expected to hit the shelves by 2020.”

o
ELOPAK

“The ultimate goal for Elopak is that both our company and our products shall become

carbon neutral, meaning that we have a zero net impact on the drivers of climate
change.”

Ccvtoly

“PlantBottle packaging (...) is the first ever fully recyclable PET plastic beverage bottle

made partially from plants. The material looks and functions just like traditional PET plastic, but
has a lighter footprint on the planet and its scarce resources.”

SC
(Johnson

As a member of the Consumer Goods Forum (CGF), we share their commitment to net-zero

deforestation by 2020 through the sustainable sourcing of pulp, paper, packaging
and palm oil

/ International Sustainability
& Carbon Certification
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ISCC supports companies and initiatives from the chemical
industry striving for sustainable renewable feedstock

UPM

Al
& NOVAMONT 3M L
® ELOPAK €PACCOR( SIG)

Together we make packaging work

PAPIER-METTLER

G o [Rp— cargm

/ International Sustainability
& Carbon Certification
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. nability
Carbon Certification

Unsustainable Material

» Physical segregation of certified and non-certified products
» Deliveries physically contain 100% certified product

= Possible claim: 100% based on sustainable sources

nnnnnnnnnnnnnnnnnnnnnnnnn
&
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. as well as mass balancing approaches for their chain-of-custody

M 5.},L @

. . PhyS|caIIy 2\
S - -~" Mixed Material >---__-

L= L=
» Products with different sustainability characteristics mixed, but segregated in book-keeping

= No entity sells more certified products than sourced (conversion factors applied)

= Possible claim: Linked to 100% recycled sources

, International Sustainability
& Carbon Certification
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23



NatureWorks has a segregated supply chain. It was the first ISCC PLUS
certified company, and has been continuously certified since February 2012

by NatureWorks

* Audit in October 2011 was the pilot audit for
the first ISCC PLUS certification

* NatureWorks ISCC PLUS certification covers
the Ingeo production site in Blair, NE

* Feedstock for NatureWorks input materials is
corn ’

Optional Certifications

ISCC PLUS

& GM-Free
ISCC PLUS Feedstock
(2} (3]
Biobased carbon conter|
ay No GM material in Inge
i iy ; GM free feedstock v
Images by courtesy of NatureWorks Certified sustainable agriculture i .

@ sc

, & Coroon Certfetion © ISCC System GmbH: For personal use only. Reproduction and distribution is prohibited.
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Baskem is producing green PE processed from sugar cane. The company is
ISCC PLUS certified since 2012

l International Sustainability
& Carbon Certification

Plastic

Renewable sourcg
Carbon reduction

Braskem

© ISCC System GmbH: For personal use only. Reproduction and distribution is prohibited.
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Elopak is using ISCC PLUS certified bio-based PE aiming to reduce the use of
fossil-based materials and minimize CO, emissions

RENEWABLE RAWMATERIALS (@)

19N 00 211, -

170 88 million @
B clogsures sold featunng
i enewable PE IScC
ar tunng
=

++11 @ ELOPA
o 1 T’ f I g

conteitmting 13 resgomtie
e

loo% 2000 2010 2002 203 2004 )
it Together we make packaaing wor Greenest
k=it g P ging wo K Pure-Pak®

carton ever




SIG is also using ISCC certification to proof compliance with its customers’
requirements for renewable materials

linked to plant-ba_' ‘ 1dlmu"
renewable M@

/

eloping a pack solution that adheres to consumer demands, in addition to ensuring that it is innovative
«l in the indust 10 small feat. However SIG have created the world's first asep ack 100% linked to
plant-based renewable material - a solution that holds added value, meets the demands of the industry and
has a clear core message

‘...That drives the
replacement of
conventional plastics from
fossil fuels plastics with
certified and sustainable
plant-based polymer

materials...”

Note: Based on requirements from former logo document

- 82%

£SC™ certified Wood
sourced paperbo ud

"17-660/;

“lifked to p{nnt ~based renewable
malerlal

.100% linked to
plant-based
renewable material.

Key Components

The SIGNATURE PACK is made from 82% FSC™.certified wood
sourced paperboard (FSC™ trademark licence code: FSC™
€020428), providing packaging stability. The polymers used for
laminating the paperboard and making the spout originate
from renewable European wood sources and are certified
according to ISCC PLUS (International Sustainability & Carbon
Certification) or CMS 71 (TUV SUD certification standard),
respectively, via a mass balance system, This means that for
the polymers used in the SIGNATURE PACK, an equivalent
amount of bio-based feedstock went into the manufacturing
of the polymers. That drives the replacement of conventional
plastics from fossil fuels with certified and sustainable plant

based polymer materials.

’ I SCC Source: www.sig.biz/responsibility/packaging/beverage-packaging/signature-pack-details

International Sustainability

& Carbon Certifcation © ISCC System GmbH: For personal use only. Reproduction and distribution is prohibited.



Perstorp uses ISCC PLUS certification for its Pro-Environment polyols. One of
the polyols achieve a carbon footprint reduced by 80%*

Explaining mass balance

How we guarantee sustainable sourcing with ISCC
21 November 2017

Our Pro-Environment Polyols are all to become certified by ICSS. Practically this means
that we have full traceability of the bio based material we use and an independent
verification that our products are produced sustainably and responsibly. The fact that our
products come with an ISCC certificate also guarantees that the bio-based input is
sustainably sourced and lives up to requirements set for a more livable future. Read
more about how you can rely on sustainable sourcing.

r
www.‘\scc—s‘l‘ﬁe“‘'0 -
g 10 '
ntributing i | o ce
cs?xurcmq of bio-025

*compared on fossil
alternative; according to
Perstorp

Source: Perstorp website and brochure
1SCC
Internati ility

4 e © ISCC System GmbH: For personal use only. Reproduction and distribution is prohibited.
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& More and more companies are producing bio-based materials for industrial
applications

-
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Another focus of companies are solutions to tackle plastic waste — in the last ten
years plastic production has grown by 40 %

450 mill. tons of > 1/3 of plastic N o i R
plastic produced in used for o A Sr Y - Microplastic
2015 packaging . R 1

> 90% of plastic Packaging waste

not recycled ', of plastic waste Ocean plastic

80% of plastic Each year 9 mill.
waste to landfill/ tons of plastic

environment waste to oceans

Unused raw
material

Source: Geyer (2017); Jambeck et al.,(2015); National Geographic (2018)
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Brand owners are committed to bio- and circular economy

. 4

Gttty
Zfﬁi ~§ ,Unilever has committed .
‘?é\iac.’,‘i‘ to ensure all of its plastic To increase the amount of
Unilooer PACKaging is designed to recycled co:wtent in plas,:,tlc
be reusable, recyclable bottles fr ‘Zm = paltry“7% to ,Evian pledged to make all

or compostable by 2025 50% by 2030. of its plastic bottles from

only recycled plastic by

,INestlé has pledged to phase e . L < N
S ool o i et 2030 goal.Ensure 0% of B
L y product packaging is
for all its products worldwide e B
between 2020 and 2025.“ Y -

Source: Companies‘ websites, The Guardian (2019), BBC (2018).

lecc
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ISCC provides solutions for credible certification for a sustainable bioeconomy
and circular economy

-
e
/
’
1

Bio-based
economy

\
AN
\
S
"
2
’
’
1

Circular
economy

_ AN

| SCC Source: European Bioplastics, Nijhuis Industries
, International Sustainability
& Carbon Certification
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ISCC certified circular polymers are available in the market - the recycling of‘

plastics minimizes the use of fossil-based materials and CO, emissions

24.01.2018

SABIC AND CUSTOMERS LAUNCH CERTIFIED
CIRCULAR POLYMERS FROM MIXED PLASTIC WASTE

01.02.2019

polymers

SITTARD, THE NETHERLANDS, February 1, 2019 - SABIC, a global leader in the chemical industry, has

d another major in its ground-breaking project to the production of certified circular Relevantes Bildmaterial
polymers using a feedstock from mixed plastic waste.

The latest achievement - the production of the first certified circular polymers - is part of what is known as a ‘market
foundation stage’. Launched in January, this stage is an Important step towards creating a new circular value chain for
plastics, during which, Initial volumes of pyrolysis oil from plastic waste are introduced as feedstock at SABIC's Geleen
production site in The Netherlands. The patented pyrolysis oil has been produced by PLASTIC ENERGY Ltd from the
recycling of low quality, mixed plastic waste otherwise destined for incineration or landfill.

As part of the market foundation stage, SABIC has begun to produce and commercialize the first monthly volumes of
certified circular polymers - polyethylene (PE) and polypropylene (PP)-, prior to the projected start-up in 2021 of the
commercial plants planned by SABIC and PLASTIC ENERGY in the Netherlands to manufacture and process the
alternative feedstock.

“Certified circular polymers are a disruptive innovation and SABIC's market foundation stage Is a critical phase In their
development”, said Frank Kuijpers, General Manager Corporate Sustainability at SABIC. “It will act as a bridge moving
from a linear economy to a circular one and will enable the value chain to become familiar with the products and
consider how they can best be implemented In their own markets. It will allow confidence in this ploneering product to
grow before SABIC goes Into full scale production.”

Frank Kuljpers, General Manager Corporate
Sustainability celebrate the certified circular

The polymers are certified through the International Sustainabliity and Carbon Certification plus (ISCC+) scheme that Polymers produced in the Netheriands.

certifies circular content and standards across the value chain from source to end product. The ISCC+ certification ® SABICPR
works on what is known as a “mass balance system", meaning that for each tonne of circular feedstock fed into the
cracker and substituting fossil-based feedstock, a tonne of the output can be classified as circular.

Certified circular polymers will help SABIC's customers to meet consumer demand for more sustainable products and
will contribute to closing the loop on reutilizing plastic waste.

SABIC pioneers first production of certified circular <« ,,,,

Jeroen Castelijn, General Manager Geleen site and

7
(- J
( Annox to the conificato: \
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T annox i sely valid in CoNMOCEON with e CAFEGA ©
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With ISCC PLUS system users of all non-regulated markets meet their
voluntary market requirements

= No deforestation

* No development in
high carbon stock
areas

= No development
on peatlands

» Good agricultural
practices

» Safe working
conditions

® ELOPAK £PAGCOR

. PACKAGING SOLUTIONS %/
Together we make packaging work

[EPerstorp 3 | vz cues carg’”

» Respect the right
of all affected
communities / land
rights

PAPIER-METTLER = Legal compliance

/ International Sustainability
& Carbon Certification
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Safeguarding brand values requires
sustainable and deforestation-free supply chains
for renewable feedstock

* The use of certification schemes contributes to
risk mitigation in supply chains for bioplastics

 Sustainability certification of bio-based products
is operational and already reality. Several large
N scale players already certified by ISCC

_ » Traceability along supply chains ensured. Mass
- balance and segregation possible

* GHG emissions can be forwarded along the
supply chain to derive at a carbon footprint of
the final product if required

§ + ISCC offers solutions for bio-polymer producers
and processor, aiming to proof compliance with
sustainability requirements in all relevant markets

« ISCC is a multi-stakeholder organization. The
ISCC association is open to new members.

Become member of the ISCC family! I_SC R




Many thanks for your attention!
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Follow us on n 4 ﬂ'ﬂ

Dr. Peter Hawighorst
Hohenzollernring 72, 50672 Cologne, Germany
Email: hawighorst@iscc-system.org



