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Sustainability consulting, software & data & hinkstep

250+ international
sustainability experts

2.000+ customers worldwide

——Tedrr
=1 A _of

40% of the
Global Fortune 500
rely on thinkstep

4

Data foundationto ¥ ¢
model complete value

20.000+ Users of our chains and products in
software solutions 20+ sectors

thinkstep enables organizations worldwide to succeed sustainably. Our industry-leading software, data and consulting
services help businesses drive operational excellence, product innovation, brand value and regulatory compliance.
With a global presence in 19 countries we serve more than 2,000 companies, including 40 percent of the Fortune 500,
such as BASF, Hewlett-Packard, Interface, Siemens, Unilever and Volkswagen.
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thinkstep software, data and consulting services B thinkstep
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Foundation

Sustainability Strategy Consulting Services
Circular Economy Carbon strategies & reporting People, Profit, Planet
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1fBB

Institute for Bioplastics

The ItBB at Hanover University of an Biccomposiss
Applied Sciences and Arts

* Established in 2011
(following a steady increase in research activities)

* Institutional director: Prof. Dr.-Ing. Hans-Josef Endres
(faculty member since 1999 at Hochschule Hannover)

* Employees: approx. 30

« Annual turnover: approx. 3 million €

* Close networking with industry

« Work priorities in the field of biomaterials:
— Specific material development
— Processing
— Recycling and other end-of-life options
— Sustainability evaluations

— Provision of information
(market development, databases)

* Close collaboration with Fraunhofer WKI's Application Center for Quelle: China Hopson
Wood Fiber Research HOFZET

Hochschule Hannover | IfBB — Institut fur Biokunststoffe und Bioverbundwerkstoffe | www.ifbb-hannover.de Seite 8



1fBB

Institute for Bioplastics

What are bioplastics? and Biocomposics

* Not a novel material group, but part of plastics

 Bioplastics can be classified as:

Non-biodegradable, durable biobased biopolymers

« Advantages of bioplastics:
— Renewable raw material base
— Feedstock production for bioplastics requires less energy
— Novel material properties

— Manifold disposal possibilities (mechanical recycling, composting, climate-neutral energy
recovery)

ochscnule Hannover — Institut tur Biokunststofte una Bioverpundwerkstofte | www.itbb-hannover.de age



Generation comparison

Old

Bioplastics

Economy

Cellulose

Linoleum

etc.

Natural rubber

Regenerated cellulose

acetate

ocnscnule mannover

— Institut tUr Biokunststofte und Bioverbundwerkstorte | www.i

Novel chemistry ﬁ

&0

PLA
PHA
PEF
Starch blends

etc.

1fBB

Institute for Bioplastics

and Biocomposites

-nannover.ae

Bio-PA
Bio-PE
Bio-PET
Bio-PP

etc.

age



Old vs. New Economy — 80 1fBB

. . Institute for Bioplastics
Production capacity i

and Biocomposites

10978 000
/Natural rubber

oy
S 140 000
(o} [ Linoleum?
a R

—2048 000

New Economy bioplastics?

\5 800 000

Cellulose?

LPLA, PHA, PTT, PBAT, Starch blends, Droplns (BioPE, BioPET, BioPA) and other
2 Material use excl. paper industry

3 Calculations include linseed oil only

ochschule Hannover — Institut tUr Biokunststofte und Bioverbundwerkstotte | www.ifbb-hannover.de
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1fBB

Institute for Bioplastics

Market overview and Biocomposites

Bioplastics production capacity New Economy

2016 63.0x ... 2021

bio-based/non-biodegradable

00000
1.2 % 0.8 % 5.5%

Others Biodegradable

37.0 %

Bio-PA

106 % 1 1 7 o biodegradable polyesters® 3 . 2 %
PLA Biodeg:radab?e 00000 22 % 66 % Biodegradable
1.2 % polyesters? 93 5o PE PLA starch blends
Others O %
Biodegradable 18 % 22 %
47 % starch blends PTT PHA
BioPA\

3.7 % %
0.8 + 0.3 %

PHA

o - S b
' 2.05 b oo .
illi Regenerated illi
5.9 % lt]ynrlgg cellulose? 76 1 % 1‘2,‘,,,122 (2.“1l %
. elulose
& 0.2 % Bio-PET 303 derivatives?

Cellulose
derivatives?

41.5 %

Bio-PET 30°

! Biodegradable cellulose esters > Compostable hydrated cellulose foils * Biobased content amounts 30% “ Contains PBAT, PBS, PCL

ochschule Hannover — Institut Tur Biokunststoffe und Bioverpbunawerkstofte | www.iTbb-nannover.ae

82.14%

bio-based/non-biodegradable

00000
17.9 %

biodegradable

900000

age



Trends: Geographical shift 1fBB

Institute for Bioplastics

of production capacities and Biocomposites

Bioplastics production capacity New Economy

2016 ... 2021

12.9 % 9.3 %

99 % South America
South America
13.4 %

North America

6.7 %

Europe

3.6 %

North America

0.4 %

in %

in %
total Australia/Oceania el O 1 o
A %
2m.19105n 9m.1%o(r? Australia/Oceania

tons

tons

63.3 %

Asia

80.3 %

Asia

Hochschule Hannover | [fBB — Institut fur Biokunststoffe und Bioverbundwerkstoffe | www.ifob-hannover.de Page 13



1fBB

Institute for Bioplastics
and Biocomposites

Trends: Market segments

Bioplastics production capacity New Economy 2016

1000

800

600

400

in 1000t

200

ocnscnule mannover

|
‘ <Q
2 @ PLA PLAblends - @
© - O
) - E
© g 50
oo Starch blends 9 @ ‘
[<5] JD-E
- c.9
= =g
s . Others! ST .
o
‘ [
|
Agriculture
Electrical and
and Building horticulture
electronic and 114
Others (incl. casing) ~ construction
8 18 21
— — I

Packaging -
rigid
(incl. food
serviceware)
Bio-PET 30° 1033
Bio-PE
Others?
Packaging
flexible
Textiles 397
Automotive (incl. non-woven
and Consumer and fibers)
transports goods 202
116 139

! Contains regenerated cellulose and biodegradable cellulose ester

? Biobased content amounts to 30%

3 Contains durable starch blends, BioPC, BioTPE, BioPUR (except thermosets), BioPA, PTT

— Institut tUr Biokunststoftre und Bioverbundwerkstotre

WWW.I

-nannover.ae
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1fBB

Institute for Bioplastics

Trends: Market segments and Biocomposites

Packaging -
rigid
. . . . (incl. food
Bioplastics production capacity New Economy 2021 serviceware)
7000 6 855
5]
6000 — < @ PLA PLAblends = @ Bio-PET 30
S >3
© D oo
& Starch blends é}% ‘ Bio-PE
ks o5
2000 & @ Others! &'c . Others?
- c
3
(@]
—
c 1000
Textiles backasi
i . Automotive (incl. non- ackaging
200 Building Ele;:;rcjlcal I Agrlac:éture ’ and N m;ngoﬁnbg'z)ven flexible
and . 'electror?ic goods horticulture transports 646 27
Others construction  (incl. casing) 433 e
10 73 33 260 217 -
; = oo N —

! Contains regenerated cellulose and biodegradable cellulose ester
2 Biobased content amounts to 30%
3 Contains durable starch blends, BioPC, BioTPE, BioPUR (except thermosets), BioPA, PTT

ochscnule Hannover — Institut tur Biokunststofte una Bioverpundwerkstofte | www.itbb-hannover.de age
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1fBB

Institute for Bioplastics
and Biocomposites

Environmental benefits of bioplastics in comparison to
conventional plastics are one of the key drivers for their
use and promotion.

Companies who intend to use bioplastics for their products
are in the demand to quantify and proof the
environmental benefits to avoid false claims and
greenwashing.

Especially small and medium sized enterprises are
confronted with the challenge to generate these
information in an effective, high quality and low cost way.




Life Cycle Thinking: seeing the bigger picture ® hinkstep

Life-Cycle thinking ensures that all aspects of a product life cycle are considered
to generate an optimum solution without shifting of problems or burdens.

Life-Cycle Assessment (LCA) is a structured tool for assessing environmental burdens
across the whole product life cycle, either to identify improvement areas or to make
comparisons with other product or service systems.

LCA is used in decision making as a tool to improve product design, for example the

choice of materials, the selection of technologies, specific design criteria and when
considering recycling.

Raw Materials Materials Products

Transportation &

Mrzture

Recycling

Final Disposal



GaBi — the leading Life-Cycle Assessment -

software and database combination L=

Software Database

GaBi software is a modelling, reporting & GaBi database contains more than 14,000
diagnostic tool that drives product inventories from 20+ industrial sectors available
sustainability performance during design, to customers and more than 60,000 proprietary
planning and production. inventories available to thinkstep consultants.
GaBi software comes with comprehensive GaBi database enables access to 3th party
LCA functionality and database content for datasets such as ecoinvent, US LCID and

any product and process sustainability question European Commission LCA data (PEF)

GaBi software provides access to the new LCA GaBi database is build on 15+ years experience
hub — a web-based tool for easy LCI data from 250+ thinkstep experts and based on
collection industry data from more than 25 material

associations & hundreds of EPDs.

] R1418 Production [Manufacturing] - DB Plan L= B -

Object Edit View Help
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i w— s Ay

BEm e e B AkzoNobel ;/” ALTPR, e oo
Tomorrow's Answers Today
System: No changes. — Last change: System, 7 2:39:30PM GUID: {2897 871- 104 -4 acB-8F30-4cASck 2914 -
12.02.2018 18




GaBi Envision Web for Bio-Plastics LCA tool -

thinkstep
GaBi

LCA Engine (GaBi) i coisrsees @) hinsion

347 Life Cycle Inventory Results

The lfe cycle inventory rasults for G12-14 AS ar given below. In accordance to the scope
of the study the primary energy demand and the air emissions which are related to global
in Table 3-

‘Table 37: Chosen results - Primary energy Gemand and air emissions reaied to giobal
Warming per 1 tof C12-14 AS 100% active substance of 1.5610f C12-14 AS 51.7%
active supstance

Garbon dioxide, fassil kg 2150

Garbon dicxide, biotic kg

Carbon dioxide, from land use, land use change and kg 018

peal oxidation

Methane kg 2

Nitrous oxide (laughing gas) kg 51

NMVOC emissions kg 1.85

Total GWP (according to [IPGG 2007]) t co- 63
equiv.

« Manual entry of parameter
values
« Comparison of alternatives
« Company-specific solution
« Shared platform with tables
confidential access area for « Background information

each company Bio-Plastics models + Company logo

* Fully customizable report (pdf)
« Set-up as datasheet possible

« Automatic calculation of results
» Result display as graphs and/or

Feedstock, granulates, additives
conversions, transport, use, End-of-
Life

24.04.2018 19
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thinkstep
e GaBi Envision - Mozilla Firefox o ﬁ -
File Edit View History Bookmarks Tools Help
e - Web-based tool with
&)> C @ ‘V®7ﬂr7;7:lps://envws\cn.thinksteg.;om/reporl/S9907290%343—@1;?(15—5(13655813318 = = Ejaicusrn v IN@D = personal user |Og|n
& GaBi Envision [ Archive
aB o REPOR AD o .

|24 Bio-Plastics LCA Tool v.1 /' ) (&) (@) (x

Export options of results

¥ Text Variables

_~“ and parameters to pdf,
word and clipboard (->
¥ Scenarios exce I)

* 2. Product related Information

<
>
a
Sl
» 3. Polymer Processing g8
g |8
» 4.Use Phase ala
» 5.End Of Life Treatment (EoL) aly
<

Bio-Plastics LCA Tool v.1

IfBB
Insmu_le for Bloplastacs
thinkstep Biocomposites

Pre-structured parameter entry section reflecting on a

defined base scenario (e.g. bio based product to be
analyzed):

Company specific layout and content
of report
Based on ISO 14040/44

Following the value chain of Bio-Plastics

24.04.2018

20




Use of parameters ® insiep

k%4 Bio-Plastics LCA Tool v.1 /' @ - TOpiC related parameter

organization to be unfolded

Parameter 3 Bio Based Product

~ 1. LCA Goal & Scope

Comments on each parameter

~ 1.1. Functional Unit

Functional Unit Precesy = | Please choose the Functional Unit of your product explain and help the user to
S— : oty of prouctod to o corattered | | understand what information to be
- 12 System boundary given (e.g. parameter units)
Cradle to Grave - System boundary. Cradle to Gate from granulate production to factory g ; <
~ 2. Product related Information ? §
2|3
~ 2. Composition ZQ %
* 2.11. Product Part 1 i < : ;
Weight (per Functional Unit) 1889 1—@} “Weightaf Broduct Port 1 per Functional Unit Parameter entry elther by typl ng Of
QCrigin Bio Based Polymer « Please select if the Polymer of Product Part 1is Bic Based or Fossil Based | | Values Or SeIeCtlon from pre-
- ¢ Eio Bosed, defined alternatives
‘Which Biobased Polymer? PE (Sugar Cane, B... ~ Choose the bicbased polymer and i Bdstock

NatureWorks INGEQ (Corn, US)
PE (Wheat,EU)

» If fossil based, ...

» 2.1.2. Product Part 2

PE (Corn, US)
PE (Average)
D 2L (R I PET (Sugar Cane, BR via DMT)

» 2.1.3. Product Part 3

24.04.2018




LCA scope definition @ ciniser

lat Bio-Plastics LCA Tool v.1 / (%) Define functional unit of the

product to be assessed:
* Pieces

* Squaremeter

* Cubic Meter

* Kilogramm

? Text Variables

¥ Scenarios

Parameter = Bio Based Product Comment

~ 1. LCA Goal & Scope

~ 1.1. Functional Unit < 0 0
ne Enter amount of functional unit to
Functional Unit Pieca(s) - Please choose the Functional Unit of your product il
y - 2| | be calculated
Product quantity 1 Quantity of product(s) to be considered 2 E
o=
HE
~ 1.2 System boundary a2 ¢
Cradle to . Grave _‘l ! System boundary. Cradle to Gate from granulate production to factory gate < Select the System bou ndaries:
* 2. Product related Information Gote_ == ° Crad Ie-tO_Gate
* 3. Polymer Processing o Crad |e't0'G ra.ve

* 4, Use Phase

* 5. End Of Life Treatment (Eol)

24.04.2018 22




Product definition

-

thinkstep

@EeeEE@®®

|24 Bio-Plastics LCA Tool v.1 £

? Text Variables

¥ Scenarios

Parameter = Bio Based Product Comment

* 1. LCA Goal & Scope

¥ 2. Product related Information <
-~ £

- it &
2.1. Compesition 2|2
2 M
o
~ 2.1 Product Part 1 ala
o=
72

a
Weight (per Functional Unit) 1889 [g] Weight of Product Part 1 per Functional Upi 3|°
R

<

Please select if the Polymer of Pr: t Part 1is Bio Based or Fossil Based

Origin Bio Based Paolymer ~

~ If Bio-Based, ...

Which Biobased Polymer? ©based polymer and its feedstock

PE (Sugar Cane, B... =
. NatureWorks INGEO (Cogper
PE (Wh.
PE (Sugar Cane, BR)
PE (Corn, US)
PE (Average)
PET (Sugar Cane, BR via DMT)

» If fossil based, ...

» 2.1.2. Preduct Part 2
» 2.1.3. Product Part 3

~ 2.2. Packaging

Cardboard PET (Wheat, EU via PTA) Lof Cacdbsard +ospoTRaging of the Functional Unit
<4 T PET (Sugar Cane, BR via PTA)
PE Film t of PE Film used as packaging of the Functional Unit v

NET /i aee 11E . im IYTAN

24.04.2018

Enter the weight (of part 1) of
your product.

Select the raw polymer of your
product (part 1)

Repeat for product parts 2 + 3 (if
applicable to your case)

Choose packaging material for
the defined functional unit, if
desired




Specifiying production processes & hinkstep

| Bio-Plastics LCA Tool v.1 O, Define location of the granulate

compounding -> electricity grid
mix

~ 3.1. Product Part1

¥ 3..1. Compounding

Location EU28 lational grid mix selecter for electricity used in the compounding proces

Choose if GaBi compounding
process shall be used or if you
wish to enter you own process

* Compounding process

Compounding Process Type User Specific % Please chose weather you would like to use the generic process values or u
~ User specific compounding

Electricity consumption 1,73 [M.J] Electricity consumed per 1 kg of granulate input data.

Compressed Air o] [Nrm?] Amount of compressed air used per 1 kg of granulate input

Entry of manufacturer specific
compounding process data

Lubricating_Oil [kg] Amount of lubricating cil used per Tkg ©

Material loss 0,01 [kg] Amount of material loss per 1 kg of compound

A MBIAS.

o
A SUIDYD D- DS3qOL M~
nagd 4ad A

Water used 0,64 [kg]l Amount of water used per 1 kg granulate input

Waste Water 0,64 [kg] Waste water per 1kg granulate input

~ Additives used in Compou...

Define type and amount of

Additive 1 Titanium dicxide  3g— ———————
Additive 1 amount 0,05 4—thgTAmount of additive 1 per 1kg of compound addltlves used In Compoundlng
Additive 2 Calcium carbonate ~
Additive 2 amount 0,02 [kg]l Amount of additive 2 per 1kg of compound
Additive 3 Dioctylphthalate/.. -
Additive 3 amount 0,003 [kg] Armount of additive 3 per 1 kg of compound
< L i

24.04.2018




End-of-Life treatment @ :hinksiep

l24 Bio-Plastics LCA Tool v.1 /7 @

Parameter = Bio Based Product Comment

+ 1. LCA Goal & Scope

» 2. Product related Information
* 3. Polymer Processing

v 4. Use Phase

~ 5. End Of Life Treatment (EoL)

* 5. Product Transport to EolL

* 5.2. EolL Scenarios (SUM must b...

Define the share of plastic
specific End-Of-Life treatment
scenarios

¥ 5.2.1. Product Part 1

A \Manaid Jad A

» if made of PLA, ...

A s\ioyo puosapgol A

~ if made of Bio-PE, ...
Incineration age of Bio-PE going to Incineration in End of Life Treatment
Landfill [%] percentage of Bic-PE going to Landfill in End of Life Treatment

Recycling 50 [9] percentage of Bio-PE going to Recycling in End of Life Treatment
* if made of Bio-PET, ...
* if made of Fossil Based Pla...

¥ 5.2.2. Product Part 2

* 5.2.3. Product Part 3

24.04.2018




Ready for results calculation & hinstep

|4 Bio-Plastics LCA Tool v.1 Z° @

Parameter ¥ Bio Based Product Comment

» 1. LCA Goal & Scope
~ 2. Product related Information
~ 2.1. Composition
¥ 21.. Product Part 1
Weight (per Functional Unit) 1889 [g] Weight of Product Part 1 pef Functic

Origin Bio Based Polymer ~ Please select if the Polymer/of Product |

<
>

g
~ If Bio-Based, ... % g
g B
Which Biobased Polymer? PE (Sugar Cane, B... ~ Choose the biobaseg/polymer and its fe, 2 5
7|8
~ If fossil based, ... a =
>

<

Which Fossil Based Polymer? Not Applicable - Choose the fghsil based polymerl

Bio-Plastics LCA Tool v.1

» 2.1.2. Product Part 2
* 2.1.3.Product Part 3
» 2.2. Packaging
~ 3. Polymer Processing
~ 3.. Product Part 1

Institute for Bioplastics
and Biocomposites

Q, IfBB
o2

¥ 3.1.1. Compounding R
thinkstep

[1 National grid mix selecter for electrici

Location EU28

All parameter entries/changes affect
the LCA results. (Re-)Calculation is
started manually

24.04.2018




Reporting Option: ® :rinsieo

ISO 14040/44 compliant report

2. System Description 2. System Description Customizable text and
This goal of this study is to calculate LCA results for the defined product of 1 Piece(s) of Example Scenario parameters t bl . b I f
Product ° BT ables: e.g. mass balance o
First step to do so is calculating the related Life Cycle Inventory (LCI) 1. LCA Goal & Scope prod uct IN SCO pe
_ ) . 1.1. Functional Unit
Please see the lal:llg 2-1 for an executive summary of the most relevant information on the Functional Unit Piece(s) [Blesze choose the Functional Unit
product under study:
of your product
Product quantity / Quar_njty of product(s) to be
Table 2-1: Mass balance product considered
1.2 System boundary
Information per Product Cradle to Grave System boundary. Cradle to Gate
(as defined in Geal&Scope Section) from granulate production to
Product Related factory gate of finished product;
Part 1 / Cradle to grave: from granulate
Weight Plastic [kg] 1.75 production to end of life of product
Weight Additives/Composite Materials [kg] 0.138 3. Product related Information
Weight Product Part 1 [kg] 1'%./ 2.1. Composition b 1
s - SRR Automatic read out of all
Weight Plastic [kg] Weight {per Functional Unit) 1889 [a] Weight of Pmdm_ 1
Weight Additives/Composite Materials [kg] Functional Unit d efl n ed bac kg ro u nd
Weight Product Part 2 [kg] Origin Bio Based Polymer | Please select if the Polymer of
Product Part 1 is Bio Based or paramete Is
Part 3 M_AL Fossil Based
— Md;',"ﬂ'gg P'aﬁ"‘"ﬁl{:ﬂat — If Bio-Based, ..
=9 ves Lompos] erials [kgl Which Biobased Polymer? PE (Sugar Cane, BR) |Choose the biobased polymer and
Weight Product Part 2 [kg] its feedstock
If fossil based, ... o
Packaging 0 !
Product Weight (total) [kg] 1.89 Which Fossil Based Polymer? | Mot Applicable IChOOSB the fossil based polymerl SC ree n S h OtS Of G aBI
2.1.2. Product Part 2
_ _ PR background model can be
The following table 2-2 shows the amount of post-consumer plastic waste per product for each - .
assumed end-of-life freatment opfion which has been defined for each single product part 2.2 Packaging |nC| UdEd as WEI I
independently. Cardboard 0 [kg] Weight of Cardboard used as
packaging of the Functional Unit
Table 2-2: End-oi-life treatment of polymers (excl. additives) in the study PE Film 0 [kg] Weight of PE Film used as
packaging of the Functional Unit
End of Life End of Life End of Life R ——
Polymers Product [Polymers Product [Polymers Product - O el
Part 1 Part 2 Part 3 3.1. Product Part 1
Plastics incinerated [kg) 0.88 3.1.1. Compounding
Plastics composted [kg] Location EUZ28 1 National grid mix selecter for
Flastics put on landfill [kg] eleciricity used in the
Plastics recycled [kg)] 088 compounding process
Compounding process
Further information with influence on the LCI of the FU defined, especially regarding materials Compounding Process Type  |User Specific Please chose weather you would
chosen for the products, process related information (energy, water, waste, etc.) can be taken like to use the generic process
from the following overview (table 2-3) on all parameter settings of the GaBi LCA model values or use your own input
calculated in the background of this report: values
. . . i User specific compounding
Table 2-3: Paramefer seffings for underlying background GaBi LCA model Electricity consumption 173 [MJ] Electricity consumed per 1 kg

of granulate input

24.04.2018




Reporting Option: LCA Fact sheets ® insiep

3. Life Cycle Ii y and Impact A t 4. Interpretation
Tabelle 3-1: LCIA results per 1 Piece(s) of Example Product .
pact | Unit Cradie -fo- Gate Cradle -to- Grave Category Contribution Analysis of life cycle stages to the LCIA results scaled to 100% AUtomatIC read OUt Of LCA
GWP - co. 241 1.38 Global Warmi
s e 5 e o W WAwsF results based on parameter
= [kg PO‘ eq] 0 o‘b —3 03— — - gompoundu;g‘m = ;u:)('o Conversion Pt .
- ' = Lonversion ‘ackag
PERT ™) 230 7 Primary Energy TR TSRS Znasanitio Ena entries
fr.Renewables M End of Life Polymers Product Part 1
PENRT MJ] 214 2.69 Primary Energy
fr.Non R
160 | = = - -
e | ™ w ™ - £ ] - Visualization in
o . o
The carbon footprnt result (GW) is: 1.38 kg CO, eq. £ w] customizable diagrams

* This result includes (!) biogenic Carbon Dioxide (and Methane). Communication of the Cradle-
to-Gate result should always additionally inform about the GWP of the End-Of-Life Treatment. Primary energy fromn...

Primary energy from« Biue water consumption

Global Warming Potential for the life cycle stages,

For interpretation of dominant life cycle stages as shwon in the figu
assumptions and parameter settings of chapter 2.
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"Further diagrams for e.g.
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GWP of the Cradle-to-Gate stage

W GWP[xgCO2eq)

2

Granulate Pt Compounding Conversion P1 Transportto C. End of Life Pol
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Acidification potential for the life cycle stages considered

W AP [kg SO2 eq ]

Granulate 1 Compounding P Conversion Pt
Additives P1 Trpto Conversion P1 Packaging
1] ) 0
Granulate P1 Compounding. Conversion ™1 Transpartto End of Life Po...
Additives P1 Trpto Conver Packaging TransporttoE
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Scenario Analysis @ ninksiep

Freely create alternative scenarios
which can be compared with the
previously defined base scenario:

Scenarios

Visible Name

Bic Based Product &

Fossil Based Product &

» Alternative materials / additives

* Reduced product weight

* More efficient production
process(es) — less energy, less
waste

« Alternative transport
routes/vehicles

» Different EoL-Options
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Scenario Analysis — results view

3. Scenario Analysis
Tabelle 5-1: Comparative LCIA resulis scenarios considered

-

thinkstep

Bio Based | Fossil
Product Based
"] Product
GWP [kg CO2 eq ] 138\ 709
AP [kg 502 eq | 004  \0.01
EF [kg Phosphate eq ] 0.03 N0
| Primary energy from renewable resources (net cal. value) [MJ) 116.63 45
Primary energy from non renewable resources (net cal. value) [MJ] 269 142 81
Blue water consumption [ka] 484 28.19

02 eq)

WP “n.; i

=ranulabs =1

Sddibives P

24.04.2018

Companson of Product Scenarnos

[ Bic Bas=d Produci ] Fossil Based Product

-mp ouriding

- -
=R LT g

Lonversion 1

Transpartio C
Packaging

End ofLde Fe

Transparl o E

Derive decisions from the

scenario comparison, potential

trade offs are shown in a
transparent way
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Open for company specific customization & hinkstep

Addition of further datasets — either from GaBi but also based on primary
data delivered by owner of the LCA tool:
« (bio)-plastic granulates (and all included steps: feedstock,
fermentation, polymerization)
« additives / composite materials
« compounding / conversion processes
« EoL-treatment options

« Addition of further auxiliaries, grid mixes, etc.

« Adaptation of scope / parameter section to company (department)
specific needs

« Adaptation of reporting to company (department) specific needs:
 full verifiable ISO 14040/44 report vs.
« screening quick check GWP fact sheet vs.
« company specific evaluation methods (e.g. conversion of GWP
expressed in kg CO, eq into km of driving a car)
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Your benefits using the Bio-Plastics LCA tool & hinkstep

v' Bio-Plastic specific GaBi database (incl. feedstocks, granulates, additives, conversions,
auxiliaries, transport, end-of-life)

v IfBB as scientific development partner for LCA data

ﬁ Base your decisions on consistent, high quality, up-to-date and reliable background data

v' Comparison of scenarios (products, conversion/compounding processes, transport options,

end-of-life (recycling, composting, incineration), bio-plastics vs. conventional plastics)

ﬁ Know about the environmental consequences before investing in product and process
changes

v' Easy-to-use interface, instant result calculation and reporting with customized content, tables,

diagrams, format and company design

ﬁ Communicate verifiable LCA results created by your own without being a LCA expert

v" The tool covers all stages of the bio-plastics supply chain

ﬁ Being prepared to answer questions from your clients and even questions asked to your
clients
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For more information, please contact: ¥

yannick.bernard @thinkstep.com
martijn.gipmans@thinkstep .com

Or visit our website: https://info.thinkstep.com/bioplastic
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