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Main points

Why do we need LCA

LCA methodology




We have been creating
sustainable development
with a life cycle perspective

since 2003

Miljogiraff offers support in developing
environmental strategic knowledge and
metrics for strategic decisions and process
management.

We support you in ongoing efforts with
evaluation and development so that you can
drive sustainable development.
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Why do we need to conduct an LCA?
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Why do we need Life Cycle Assessment?

To understand the total

_ To find strategies that
impact

lower the
environmental impact
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LCA as a standardized method
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Method

s": 32 LCA is a method used to answer questions such as:
sle V=
:(ssé

» How does the product affect the environment?

» What are the most important environmental impact
categories?

» At what point in the life cycle does the impact occur?

> What solutions could be effective?

m Miljsgiral f
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“Compilation and evaluation of the inputs, outputs and the potential
environmental impacts of a product system throughout its life
cycle”.

Definition av LCA enligt ISO — International Organization for Standardization (ISO
14044:2006). (1ISO 14044:2006).

Miligiralf



Standards to help us

N aVIgate Life Cycle Assessment according to ISO 14040 - 14044
ISO - International Organization for .
Standardization Goal & Scope 4
<
It ensures consistency, transparency, and Tl
credibility in Life Cycle Assessment (LCA)
studies. Inventory > :
: Interpretation
analysis <
N\
@ |mpact /7
Z
assessment <
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Components for high quality LCA

Databases

All input data needs to be represented by Life
Cycle Inventory (LCl) data. For this official
databases can be used; for example, ecoinvent.

Impact assessment methods

An impact assessment method translates the
input data into the environmental impact.
Example of an impact assessment method is
Environmental footprint 3.1 or IPCC 2021 GWP
100

LCA software

A LCA software tool is needed to build up a
model of the product system using LCI data and
applying impact assessment methods

Example of LCA software is SimaPro.

Sufficient knowledge to interpret the results



Create value with LCA

Product development Strategy Communication

Improvements in product Create guidelines for Sustainability report such
and design decisions sustainability strategies as CSRD

Increase supplier ldentify action for lower Communication of climate
engagement climate impact impact to customers and

for procurments

ldentify new business
opportunities Create EPD
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Woodcomposite
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The Report
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INTERNATIONAL EPD SYSTEM

Environmental

Product S

Declaration

In accordance with ISO 14025:2006 and EN 15804:2012+A2:2019/AC:2021 for:

DuraSense® Extrusion S30

from

Woodcomposite Sweden AB

Programme: The International EPD System, www.environdec.com

Programme operator: EPD International AB

Type of EPD: EPD of a single product from a manufacturer

EPD registration number: EPD-IES-0027757:001

Version date: 2026-03-10

Validity date: 2031-03-10
An EPD may be updated or depublished if conditions change. To find the latest version of the EPD and
to confirm its validity, see www.environdec.com




The Results

1p
Life Cycle
DuraSense

0,855 kg CO2 eq




The Report

0,561 kg
[1857]

Bio-Polypropylene,
granulate {RER}|

0,501 kg CO2 eq

1 kg
A1 - DuraSense
Eco Extrusion 530

0,571 kg CO2 eq
L

0,0306 kg
[1857] Paraffin
Wax

0,026 kg CO2 eq

0,585 kg
[1857] Fatty acid
methyl ester {FR}|
treatment of used

1p
Life Cycle
DuraSense

0,855 kg CO2 eq

0,001 tkm
A2 - Transport of
Raw Materials

0,101 kg CO2 eq

0,0204 kg
[1857] Maleic
anhydride grafted
PP

0,0273 kg CO2 eq

0,0601 kg
Methanol {RER}|
market for methanol
| Cut-off, S

0,0541 kg CO2 Qg

0,218 kg CO2 eq
L

2 35E-10p
Chemical factory,
organics {RER}|
chemical factory

0.0315 kg CO2 eq

0,792 MJ
Electricity, medium
voltage {DE}|
electricity, medium

0,181 kg CO2 eq

0,006 kg
Potassium
hydroxide {GLO}|
market for

0.0271 kg CO2 eq

0,544 kg
Used vegetable
cooking oll, purified
{GLO}| market for

0,0866 kg CO2 eq

0,325 MJ
Heat, from steam,
in chemical
industry {RER}|

0,0359 kg CO2 eq |

0,000561 tkm
Transport Distance
Co & Bio -
Polypropylene

0,0543 kg CO2 €q |

Tp
A3 - Manufacturing
at Hyltebruk

0,0516 kg CO2 €q |

0,488 MJ
Heat, district or
industrial, natural

gas {Europe

0,0269 kg CO2 eq

0,0101 kg
[1857]
Polypropylene,
granulate {RER}|

0,0239 kg CO2 eq

0,000127 tkm
Transport distance
Talc

0,0308 kg CO2 eq
L

1p
[MG] Module C1-C4
+ D for product
based on waste

0,127 kg CO2 eq

0,573 tkm
Transport, freight,
lorry, =32 metric

ton, diesel, EURO 6

0,0583 kg CO2 q gy

1MJ
Electricity, medium
voltage {SE}|
electricity, medium

0,0227 kg CO2 eq

0,00997 kg
Propylene {RER}|
market for
propylene | Cut-off,

0,0182 kg CO2 eq |_|
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0,184 tkm
Transport, freight,
lorry, 16-32 metric

ton, diesel, EURO 6

0.0345 kg CO2 eq

06p
End-of-life plastic

(Bio) (Waste
scenario EU27)

0,103 kg CO2 eq

03p

End-of-life wood
(Waste scenario

EU27)

0,0204 kg CO2 eq

0,46 p
C2 Transport to
incineration

0.0114 kg CO2 eq

0,276 p
C3 Incineration
plastic (Bio)

0,0415 kg CO2 eq |

0,105 tkm
Transport, freight,
lorry, 16-32 metric

ton, diesel, EURO 5

0,0201 kg CO2 eq

0324 p

C4 Landfill plastic

(Bio)

0,0488 kg CO2 eq |

0,276 kg
[1857] Waste
plastic, mixture
{CH}| treatment of

0,0415 kg CO2 eq |
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Results

Climate change

Resource use, fossils
Photochemical ozone formation
Resource use, minerals and metals
Particulate matter

Acidification

Land use

Eutrophication, terrestrial
Eutrophication, marine

Human toxicity, non-cancer
Ecotoxicity, freshwater

Water use

lonising radiation

Human toxicity, cancer
Eutrophication, freshwater

Ozone depletion

DuraSense Extrusion S30 - Single score according to EF 3.1
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Recommendations

e Prioritise bio-based polypropylene and renewable raw material
The results show that replacing fossil PP with bio-based PP significantly reduces the climate
impact in the raw material stage. Future product development should continue to increase the
share of renewable polymers and optimise sourcing from low-impact, biogenic supply chains.

e Improve end-of-life management to reduce dominant GWP contributions
Since end-of-life treatment accounts for 60-74% of total climate impact, the greatest
improvement potential lies in shifting away from incineration. Increasing the recyclability of the
material, designing for material separation, or enabling mechanical or chemical recycling
pathways would substantially reduce end-of-life emissions.

e Optimise product design for longevity and reduced material use
Reducing the overall amount of polymer needed per functional unit, increasing material
efficiency, or designing products for longer service life will directly lower the total climate impact
for both variants. Lightweighting and improved fibre—polymer interactions may further reduce
PP demand.

e Enhance circularity through take-back schemes or closed-loop recycling
Implementing take-back systems, partnering with waste handlers, or developing closed-loop
processes for production scrap and post-consumer bio-composites could reduce reliance on
incineration and improve resource efficiency. This would also increase the climate benefits
beyond the system boundary (Module D).

e Continue improving energy efficiency in manufacturing
While the manufacturing stage contributes relatively little, further reducing electricity demand
or sourcing low-carbon electricity can strengthen the climate performance of both materials.
Process optimisation, heat recovery, and efficient extrusion technologies can provide
incremental benefits.

Miligiralf

18



Recommendations

We should not aim to do only what is good — we should aim to do
what is as good as possible.

We should not aim to do only what is good — we should aim to do
what is as good as possible.

Miligiralf
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Green Loop

Miljsgiral f




Green Loop

Why transperancy is key

System Boundary
Functional Unit
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The Results

Climate Impact Material Life Cycle
Life cycle per kg material with 1 use phase)
(GWP-GHG kg CO2 eq)

Polypropylene Ecozen Tritan TX2001 Tritan Renew 50 Wood Compound Paper Glass Ceramic Melamin Rice husk
TX2001 Pure 140
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The Results

0,00

Polypropylene

Ecozen

Climate Impact Material Life Cycle
per product normalised to 8000 uses

(GWP-GHG kg CO2 eq)

Tritan TX2001 Tritan Renew
50 TX2001

Wood Paper
Compound
Pure 140
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The Results

Climate Impact Material Life Cycle
per product normalised to 8000 uses
(GWP-GHG kg CO2 eq])
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Polypropylene Ecozen Tritan TX2001 Tritan Renew 50 Wood Compound Glass Ceramic Melamine
TX2001 Pure 140
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Few materials, many products
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Calculation-fil to extracte the GWP-GHG climate impact (kg CO2,eq.) on Malarplasts Green Loop plastic products from cradle-to-

AB MALARPLAST

Sweniges gronaste plastidretag &

Results per product

Green Loop Tallrik @24cm

Total climate impact
Upstream
Core

Downstream

grave
Calculation tool for assessing the climate impact of Malarplast's Green Loop products according to the GWP-GHG method, for a single product, from cradle to grave. The climate
impact has been analysed and calculated in accordance with 150 14040 and 150 14044, based on operational data from 2022, with additional updated data from 2024. A
comprehensive inventory of all operations and upstream activities forms the basis of the analysis. The results includes climate impact in kg CO; equivalents from cradle-to-grave,
covering the entire production process, including raw materials, energy use, consumables, packaging, transportation and waste treatment at end-of-life. This baseline is used to

Step-by-step guide to gain relevant results,

1. Adjust relevant system parameters below in Green cells (B27-B29). Parameters reflects, amount of losses in producition, number of use-phases, and packaging type.
2. Adjust product-specific parameters in Green rows (32-89) and cells (B-D). Parameters defines, type of raw material, production site, and size of product.

3. After step 1 & 2 you can gain a more visual representation onresults of specific products by choosing relevant product in drop-down meny in cell Al4.

Climate Impact (GWP-GHG)

Material: Polypropylene with 8
. YPropy ) Climate Impact [kg CO2-eq per product]
material use-phase(s) and with a

- [keg CO2,eq] 14
weight of 0,000 kg
1.2
1.32

10

0.579 T
= 0.8

w]
0.385 E" 0E
0.356 = oa
0.2

Documentation on LCA model, methodology and more can be found in LCA report written by Miljdgiraff

Source: Life Cycle Assessment on Green Loop Plastics Products by AB Malarplast (Miljdgiraff, 2025)

Disclaimer:

Total climate impact Upstream Core Downstream

The calcwlation is based on specific dota combined with generic data from Ecoinvent {v.3.10) dotabase.
Note that raw daota from Ecoinvent are under license and rot allowed to be spread.

Parameters for calculation

Losses in produktion (%)
Number of use-phases

Packaging type

10.38%

B

RELOOPEMBODG

32
33
34
35
36
37
38
39
ab
41
42
43

45
a5
a7
48

Product Total Total Product ht
Produktnamn Material Production site IR R SEletes ota Upstream Downstream L
demand in recycling) [kg CO.eq] [kg COZ,eq] [kg]

Green Loop Tallrik @24cm

Green Loop Tallrik @23,5 cm

Green Loop Tallrik @18 cm

Green Loop Djup tallrik @24cm
Green Loop Djup tallrik @23,5cm
Green Loop Djup tallrik @18cm
Green Loop Mugg med handtag
Green Loop Mugg med tva handtag
Green Loop Kantin GN 1/9x100 mm
Green Loop Kantin GN 1/6x65
Green Loop Kantin GN 1/6x150
Green Loop Kantin GN 1/4x65 mm
Green Loop Kantin GN 1,/4x100 mm
Green Loop Kantin GN 1,/4x150 mm
Green Loop Kantin GN 1,/3x65 mm
Green Loop Kantin GN 1,/3x100 mm
Green Loop Kantin GN 1/3x150 mm

Polypropylene Malarplast Large 0.00083 152 0.39 0.36 0.112
Ecozen Malarplast Small 0.00016 125 0.43 041 041 0.156
Ecozen Mialarplast Emall 0.00008 0.65 0.23 0.21 0.21 0.082
Ecozen Malarplast Small 0.00014 1.08 0.37 0.37 0.35 0133
Ecozen Mialarplast Small 0.00017 1.39 048 0.45 046 0176
Ecozen Mialarplast Small 0.00009 071 025 023 023 0.090
Ecozen Malarplast Small 0.00010 077 025 028 024 0.090
Ecozen M3larplast Emall 0.00010 0.80 026 0.29 025 0.095
Ecozen Malarplast Emall 0.00016 1.28 031 0.63 0.34 0112
Ecozen Malarplast Small 0.00018 143 0.35 0.70 038 0.127
Ecozen Mialarplast Emall 0.00030 244 0.63 1.13 0.68 0.230
Ecozen Malarplast Small 0.00024 183 052 086 055 0190
Ecozen Mialarplast Small 0.00034 275 075 122 079 0274
Ecozen Mialarplast Small 0.00039 3.08 0.86 135 0.89 0.314
Ecozen Malarplast Small 000056 280 081 126 0.83 0296
Ecozen M3larplast Emall 0.00041 3.30 0.95 139 097 0.345
Ecozen Malarplast Emall 0.00048 3.88 117 154 117 0426
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