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AGENDA

Michele Ponzelli (AXIA), LIGNICOAT

Welcome, Infroduction of Training and
Learning Objectives Rocio Garcia (Sustainable Innovations),
ALIGNED

9:00 AM -9:10 AM

Aitor Barrio (TECNALIA), LIGNICOAT
9:10 AM -9:20 AM Quick intro of the projects

Massimo Pizzol (AAU), ALIGNED

9:20 AM -9:30 AM Why LCA: Importance of LCA and infro Leo Staccioli (ARDITEC), LIGNICOAT

Scale-up from lab-, pilot-, to industrial scale:
09:30AM-10:20AM Theoretical Background + Practical Example Leo Staccioli (ARDITEC), LIGNICOAT
+ Q&A

10:20AM-10:30 AM Break

Cadlculation methods: Theoretical
Background + Practical Example + Q&A

: o Accounting of carbon (static/dynamic and - 40 min ALIGNED
11:20AM-12:10PM biogenic-fossil) + Q&A - 10 min Q&A
12:10PM -12:30 PM Wrap-up and closing remarks All speakers

10:30AM-11:20 AM Leo Staccioli (ARDITEC), LIGNICOAT
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Before we start..

E E What is your level in Life Cycle Assessment?

x

I'm a beginner, | never conducted an LCA

E_ . 0%

I'm intermediate, I'm interested in LCA and | could perform an environmental
evaluation

0%

Join at I'm an expert, I'm using LCA methodology as a tool at work
slido.com 0%
#3193 385
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A

Main objectives:

The Life Cycle Assessment allows us to
assess the environmental impacts and
performance improvements of any product
or process. The methodology, which follows
the guidelines of I1SO 14040/14044:2006,
will be used to characterise environmental
impacts through the whole value chain,
including raw  material  provisioning,
production, transport, usage and end-of-life
phases.




Goal and scope definition

As the goal and scope phase initiates your
LCA, it sets the foundation for the entire
assessment, defining its purpose, boundaries,
and functional unit. Understanding the
intricacies of this phase is crucial for
comprehensive and meaningful environmental
analysis.

Setting the goal of your LCA defines the
purpose or “why” behind the assessment.

Equally important to setting the goal is LCA 4 stages
deciding the scope of the LCA,

capturing “what” your assessment focuses

on.

Y i ¥
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Inventory analysis & data collection

This phase is a technical process of data
collection, in order to quantify the inputs and
outputs of the system, as defined in the scope.

In this stage, all emissions released to the
environment (i.e. air, water, soil and solid
wastes), resources consumption (i.e. energy
and raw materials) along the whole
production life cycle, as defined in the scope
and in relation to the functional unit (ISO,
2006b) are gathered.

LCA 4 stages
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Environmental impact assessment

During this stage, LClI results are translated,
applying an impact assessment method, into
environmental impacts at the midpoint or at
the endpoint. |

In brief, it is the process to identify and
characterise the potential effects produced in
the environment by the system under
analysis.

LCA 4 stages
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Interpretation & conclusions

In this phase, the obtained results are
presented in a synthetic way, showing the
critical sources of impacts and the feasible
options to reduce them. |

The interpretation is useful to indicate the
results consistency according to all the aspects
defined during the goal and scope stage.
Significant issues need to be identified (main
process contributing most to the results) and
recommendations are provided.

\
LCA 4 stages
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Scale-up from lab-, pilot-,
to industrial scale

Theoretical background

Practical example

Q&A




Let’s start with a simple question!

[=] o (o]
iy!

[=]¥.

Join at
slido.com
#3193 385

:= Active poll

If we take as an example the production of a bio-based polymer, which
situation would generate more environmental burdens?

The production of few kilograms at laboratory scale
0%

The production of few kilograms at industrial scale
0%




Upscaling data for LCA studies-Context

Life Cycle Assessments are crucial for analyzing and optimizing emerging technologies’ conceivable
environmental performance.

However, emerging technologies are often subject to high uncertainties and are still at laboratory
or pilot scale, necessitating the scale-up of LCA relevant data, such as energy and material flows, to

an industrial level.

Industrial

Lab scale Pilot scale
scale

l Funded by the
’ European Union
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The Technology Readiness Level (TRL) to assess the
technology’s maturity

From laboratory scale.. Basic observations

* Fundamental properties of technologies and

processes Technology conceptualized

v

* Lower throughputs g
* Lower efficiencies Partial-scale - Prototype & Modeling
* Lower levels of automation )

* Greater uncertainties
Proof of concept validation . Laboratory

Partial scale - Prototype validation

J \

... to industrial scale: Full-scale prototype - Field demonstration
* Efficiency _ . ” )
Full scale prototype in commercial conditions = Pilot
* Mature technology 7
e Optimized parameters at maximum capacity Final commercial product certification
and minimum cost S
. Synergy effects and advanced techniques Final commercial product is bank-financeable } Industrial

o
<’
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How does the TRL affect our LCA results?

An LCA study of a laboratory process is
useful for various purposes such as:

Evaluating potential environmental
impacts

Comparing alternatives
Identifying hotspot

Choosing production routes and
improving the processes themselves

Allowing for more flexibility

Adapting the process!

N -

=)

T |\ Laboratory
scale

o

2\

Environmental impacts

Low

Industrial scale

Low (1) Process/Product’s TRL

—»
High (9)

However, laboratory processes are not optimized. Thus, a comparison with a developed counterpart on the market is irrelevant and

disfavors a potential sustainable product under development.

)

Theoretical scale-up of the production process
L (Finnveden et al., 2009; Kralisch et al., 2015; Ness et al., 2007)
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How can | scale-up my laboratory data?

It exists different methods, from the easiest and less time-consuming to the more complex?:

Molecular
e T Y T T Y T ~ Advanced structure-
Simple Process \ empirical based
extrapolation engineering I scaling model
|
|
o o O ® O O o
|
[
|
Approximation Simulation Modular
________________________________ ’ influence
estimation

Let’s have an overview of some methods.

2 Erakca et al., 2024 "; Funded by the
‘ European Union



Simple extrapolation

Cell manufacturing energy demand in Wh per Wh cell energy storage capacities
for different studies on varying production scales?

The Sim ple extra p0|ati0n /\ B-Umodeling approach [C] T-D modeling approach > Approach unclear / mixture
aims at adjusting the LCI X 69 3 Average industrial
data or directly the !
environmental impacts by a 29 Sun et al. (2020)* -NMC622-
certa in factor W|thout usi ng - 67 Philippot et al. (2019)* average -NCA-
. 'g 68 Northvolt (Chordia et al., 2021)* -NMC811-
complex caIcu Iatlons. 3 50 Northvolt (Davidsson Kurland, 2019) -unknown-
. . . £ 45 Jinasena et al. (2021) -NMC333-
This typically involves the 47 Dai et al. (2019)* -NMC111-
. 136 Philippot et al. (2019)* low -NCA-
enlargement or reduction of % ds oyt e
a few selected values, such @ 162 Ellingsen et al. (2014) -NMC-
o (=]
as .red ucing lab-scale g 5 u N Avaiaas ok
material or energy g 139 Deng et al. (2019)" -NMC-
s a 106 Yuan et al. (2017) -LMO-
consumption. 156 Erakca et al. (2021) Sensitivity -NMC111-
A 745 A Thomitzek et al. (2019b) -unknown-
The extrapolated values of A 740 A Wessel etal. (2021) -NMC111-
larger-scale productions are A 1154 1447 A Thomitzek et al. (2019a) -NMC622-
. . . A A von Drachenfels et al. (2021) -NMC622-
usually provided in literature
to mimic industrial 1470 A A Erakca etal. (2021) -NMC111-
production. 500 750 1000 i

'gy demand in Wh per Wh cell energy density

2 Erakca et al., 2024 "; Funded by the
‘ European Union



Approximation

The approximation method utilizes existing reference technologies and data to upscale the LCI from laboratory to industry.

The approach considers:

e A qualitative description of
the lab-scale preparation to
identify potential industrial
production methods.

A quantitative description of
the lab-scale processes to
identify necessary precursors
and reaction kinetics and
characteristics.

3 Simon et al., 2016

Schematic representation of information
flow in the scale-up framework3.

—

Approximation Similar
- industrial ‘a

method processes a

Analysis of dimensions

B
Laboratory
scale

Y i ¥
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Process engineering

The process engineering method proposes a scale-up considering mathematical, physical, or chemical calculations.

Piccinno et al. (2016) built a scaling methodology that is
versatile and applicable to a variety of chemical processes at
different scales.

The methodology includes identifying the critical process
parameters that are essential for scaling up, such as:

e Reactor size
* Temperature
* Residence time

Detailed formulas and mathematical calculations, and default
values are provided to calculate material and energy flows, as
well as emissions and waste outputs, for a hypothetical
industrial scale.

Upscaling of the stirring energy:

NP*pmix*Ng*dS*t

stir —
nstir

E

Where:

E.= stirring energy;

N» = dimensionless number at turbulent flow
(specific to impeller type);

pnx= density of reaction mixture;

N = rotational velocity of stirring;

d = impeller diameter;

t =time;

n«= efficiency of stirring

Y i ¥
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Simulation

The simulation methodology involves the use of simulation software, like Aspen Plus (Aspen Technology Inc, 2023).

e Ammonia synthesis — Process simulation?.

o 1T =
— =@ ==

eecvelLE |
RECYCLE

4 Tripodi et al., 2017 "; Funded by the
‘ European Union



16
B Wastewater,

unpolluted

W Solvent treatment

Practical example .

Now we know how to upscale the data, let’s see how i

12 M Electricity, low

This is the LCI to produce 1kg of lignin-based polyols at voltage {IT}

10
Normalized amount/FU -

INPUTS

W Tap water

Fractionated lignin 0,250 kg
0,129 kg
Tetrahydrofuran (THF 1,428 kg
0,031 kg 6

0,027 kg

Cooling water flow 0,209 m3

o
)
N
O 8
O
oo
4

Rotary evaporator 5200 Wh
Vacuum pump 480 Wh
Drying oven 9600 Wh 2
Overhead stirrer 160 Wh

W THF

IS

OUTPU M Fractionated lignin

o

Lignin based polyol 1 kg ]
_ Spx Polyols production at lab-scale
Tetrahydrofuran (unknow purity) 0,855 kg Sei Solva i || QUi U
0,209 m? Wastewater, unpolluted {CH}| market for | Cut-off, U
Traces of remaining volatile 0,010 ke Neglected s
o
<P



What input/output will change if we upscale the process?

Let’s make a simp'~ ~+

* The tetrahydro
e According to it
* The water for ¢

* For the solvent
cooled conden

* The electricity
consuming, the

dimensions an

 Half of the elec

Low Te

r;l_perature Circulator CoolAce

CCA-1112

New version of CoolAce series developed based on the concept of
laboratory security ~safety and environment friendly .
Compact size realizes installation in fume hood or under lab table.

m

T S
~.....:l,i . v
- —20c

-
CCA-1112

f sugarcane).

Features

m

Required installation space is only 205W x 405Dmm.

-20~30°C temperature range offers wide application;
evaporators, industrial machines, analytical instruments.

The capacity of CCA-1112 is powerful enough to operate
with aspirator + evaporator (water sample) or solvent
recovery unit + evaporator (solvent sample).

Circulation nozzle adopts one touch coupling which is easy Nere energy-

to mount/dismount piping and the nozzle direction is freely . .
adjustable. ﬂlng to their

Provided with communication function with evaporator to
realize synchronized operation with evaporator.

The function prevents due condensation by overcooling of
evaporator condenser.

1s being recovered range from 85 to 97%. THF loss SIS RO

during adsorption, drying, and separation varies

aromatic, and chlorit

with the number of solvents involved. but seldom * These properties are |

™
“e

w~eonlin~+he process in a pilot plant:

|esis using a water-

Funded by the
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How does the upscale affect the environmental impacts?

Upscaling the process invol

Fractionated lignin

| Bio-based tetrahydrofuran (Bio"

Cooling water flow-
Vacuum pump-

Heating circulator-
Overhead stirrer-

Low temperature circulator

Lignin based polyol

Bio-Tetrahydrofuran (unknow pt

_Emissions to watel-

Traces of remaining volatile
compounds

16

14

12

10

kg CO, eq

(o]

[e)]

Polyols production at
lab-scale

Polyols production at
industrial-scale

B Wastewater, unpolluted

W Solvent treatment

W Electricity, renewable gnin powder
energy products {CH}

W Electricity, low voltage  hydrofuran
{Im}

W Tap water

|
T}| market for | Cut-off, U

T}| market for | Cut-off, U
T}| market for | Cut-off, U
T}| market for | Cut-off, U

M Bio-THF

mTHF hout Switzerland}| market for spent
Jre | Cut-off, U

B Fractionated lignin /
lected
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Conclusions

Decision tree for upscaling of an
emerging technology®

Is there access to
simulation
software?

Do process
simulation

Do manual
calculations

> Natalya Tsoy et al. (2020)

What will a
new
technology
look like in the
future?

Define a projected
technology scenario

Design a projected
LCA flowchart

Estimate data for
each unit process in
the LCA flowchart

Can detailed
data on process
operation
conditions be
derived?

Is it a chemical
technology?

Use proxy

Is there
information on a
synthesis route
and process
conditions?

Use molecular
structure models

PROJECTED TECHNOLOGY
SCENARIO DEFINITION

PREPARATION OF A
PROJECTED LCA FLOWCHART

Do manual calculations using
stoichiometric relationships

Funded by the
European Union




Calculation methods

Theoretical background

Practical example

Q&A




Calculation methods — What are we talking about?

Life Cycle Impact Assessment (LCIA) methods
are essential tools in LCA, transforming raw data
into understandable impact scores.

These methods categorize and quantify the
environmental impacts of various processes,
allowing organizations to evaluate and mitigate
the environmental footprint of their products
and services.

Understanding the different LCIA methods is
crucial for making informed decisions about
environmental Sustainability 5. Calculation methods are used during the

Environmental impact assessment phase

5 https://ecochain.com

l Funded by the
’ European Union
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How does it work? (Briefly

S CAUsers\Publicd\Documents\SimaPro\Database\Professional; NOVUM - [View method ‘ReCiPe Midpoint (H) ¥1.131] = | >
s File Edit Calculate Jools Window Help - e x
LRI RB B & sl ER
General Characterization l Normalization S . m et h 0 d S
Impact category | Unit I Substance CAS numbe / | Factor I Unit | A )Clated tO d
Climate change kg COZ eq TOpccc124 (H-Galden 1040x) 1870 kg CO2 eq/ kg
| Ozone depletion kg CFC-11eq Hydrocarbons, chlorinated 10,6 | kg CO2eq/ kg
| Terrestrial acidification kg SO2 eq PFC-9-1-18 ' | 7500 kg CO2eq/ kg
| Fresriwater eutrlflphfca‘hon kg P eq PFPMIE 10300 . kg CO2eq/ kg | n u me ri cal
Marine eutrophication kgNeq Methane, tetrachloro-, CFC-10 000056-23-5 1400 kg CO2 eq/ kg
| Human toxicity . kg 1,4-DB eq Chloroform | 000067-66-3 | 31 . kg CO2eq/ kg
| Photochemical oxidant formation kg NMVOC Ethane, 1,1,1-trichloro-, HCFC-140 000071-55-6 146 | kg CO2eq/ kg
| Particulate matter formation kg PM10eq Methane | 000074-82-8 | 25 kg CO2eq/ kg
| Terrestrial ecotoxicity kg 1.4-DB eq Methane, biogenic |oo0074-82-8 | 223 | kg CO2eq/ kg
] Freshwater ecotoxicity kg 1,4-DB eq Methane, fossil | 000074-82-8 | 25 kg CO2eq/ kg
|| Marine ecotoxicity kg 1.4-DB eq Methane, bromo-, Halon 1001 | 000074-83-9 |5 | kg CO2eq/ kg
| lonising radiation ' kBqU235eq Methane, monochloro-, R-40 | 000074-87-3 | 13 | kg CO2¢eq/ kg
] Agricultural land occupation ' m2a Methane, dibromo- | 000074-95-3 | 1,54 | kg CO2eq/ kg
| Urban land occupation ‘m2a Methane, dichloro-, HCC-30 | 000075-09-2 |87 kg CO2¢eq/ kg
| Natural land transformation ml Methane, difluoro-, HFC-32 000075-10-5 675 ' kg CO2eq/ kg
| Water depletion m3 Ethane, 1,1-difluoro-, HFC-152a | 000075-37-6 | 124 | kg CO2eq/ kg
| Metal depletion kg Feeq Methane, dichlorofluoro-, HCFC-21 | 000075-43-4 | 151 | kg CO2eq/ kg
| Fossil depletion kg oil eq Methane, chlorodifluoro-, HCFC-22 | 000075-45-6 | 1810 | kg CO2eq/ kg
i Methane, trifluoro-, HFC-23 | 000075-46-7 | 14800 | kg CO2eq/ kg
Methane, bromotriflucro-, Halon 1301 000075-63-8 7140 kg CO2eq/ kg
Ethane, 1-chloro-1,1-difluoro-, HCFC-142b | 000075-68-3 | 2310 | kg CO2eq/ kg
Methane, trichlorofluoro-, CFC-11 | 000075-69-4 | 4750 kg CO2eq/ kg
Methane, dichlorodifluoro-, CFC-12 000075-71-8 | 10900 kg CO2 eq/ kg “tor that
Methane, chlorotrifluoro-, CFC-13 [ 000075-72-9 | 14400 ' kaCO2eq/ka hg
< >
Find text | ltems 96 Total items 79394 Close
[ARDITEC ; 9.3.0.3 Analyst

Y i ¥
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Example of common impact categories in the LCIA methods

Climate change (kg CO2 eq) g

Acidification (kg mol H+) %

Eco-toxicity (freshwater) (CTUe) )9)»D

[e]

Eutrophication (kg PO4-)

Land use (m2a)




What are the different LCIA methods?

LCIA methods prioritize different impact categories based on the focus of the study. Standards may
mandate certain methods or require reporting on particular impact categories. The slides that follow
describe some of the most commonly used LCIA methods.

*AWARE
*BEES+
*CML-1A

. 9 US LCIA method: E—
*Cumulative Energy Demand —
*Ecological Scarcity 2006

Vi *Ecosystem Damage Potential " TRAC

*Environmental Footprint method v3.0
e EN158( °ILCD Midpoint +
*|PCC 2013 GWP 100a
*ReCiPe 2006 and 2008 Midpoint and Endpoint
*TRACI 2.1
*USETox 2

European




Environmental Footprint v3.1

Designed to standardize and harmonize environmental impact assessments across European non-construction
sectors, enabling comparability of LCA results to support businesses, policymakers, and consumers in making
informed, sustainable decisions.

Purpose and
target group

Region Europe, but applicable to global contexts

Source or The Environmental Footprint initiative was initiated by the Joint Research Centre (JRC) in 2013 (Pilot phase:
author 2013-2019; Transition phase 2019-ongoing).

Overarching Product Environmental Footprint (PEF)

standard
EF v3.1 (2022) builds on previous versions by integrating the latest scientific research and updating
Latest characterization factors across a range of impact categories, such as climate change, acidification, ecotoxicity,
changes photochemical ozone formation, and human toxicity.

"E: - Funded by the
3 European Union
W


https://eplca.jrc.ec.europa.eu/LCDN/developerEF.html
https://publications.jrc.ec.europa.eu/repository/handle/JRC115959
https://helpcenter.ecochain.com/en/articles/9497557-helix-explained-environmental-footprint-method

EN15804+A2 (EU construction sector)

Environmental
Purpose an

target grou F-rOduct
rRegion Declaration

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

S
OUTee OF Sealed Air® brand Whisper®NB-Eco Acoustic Panels
author
from

Overarchin

standard (3 EE

Automation * Digtal « Packaging

. It ensures that the

s - Core rules for the

dardization (CEN). The

Latest Programme: The International EPD® System, L ,
Ch an g es Programme operator: EPD International AB ommission’s ‘Pro d uct
EPD registration number: S-P-13197
Publication date: 2024 04 30
Valid until: 2029 04 29
Other Revision Rev. 0

EPD of 40mm thickness plank as the market representative product.
EPDs within the same product category but from different programmes may not be comparable.
An EPD should provide current information and may be updated if conditions change. The stated validity is

© SEE - Sealed Air® brand Whisper® NB-Eco Acoustic Panels Environmental Product Declaration

Y i ¥

I Funded by the
’ European Union


https://helpcenter.ecochain.com/en/articles/9117232-environmental-product-declaration-epd-the-complete-guide
https://helpcenter.ecochain.com/en/articles/9055669-explained-lcia-methods

ReCiPe 2016

Purpose and
target group

Explanation
Region

Source or
author

Overarching
standard

Latest
changes

ReCiP
betwé
(endp
need

ReCiP
Glob¢

Creat
Consl

ReCiP

The n

Midpoint impact
category

Particulate matter

Human toxicity (cancer)

Global warming

Mineral resources e
Fossil resources \

Endpoint area
of protection

Damage pathways

Increase in respiratory

disease

Increase in various
types of cancer

Damage to freshwater
species
Damage to ecosystems
Damage to terrestrial
species

. Damage to resource
a ' availability

allows users to choose
- environmental impacts
als, and consultants who

nethod.

ind Technology, and PRé

¢
<’
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TRACI 2.2

Purpose and Tool for Reduction and Assessment of Chemicals and Other Environmental Impacts (TRACI) is a midpoint
target group oriented LCIA methodology developed by the US Environmental Protection Agency specifically for the US.

Region North America
Source or Initiated by the US EPA in August 2002
author

Overarching /

standard
Latest EPA updated TRACI in 2021 to include spatially-specific eutrophication factors, which have been documented in
changes the Henderson et. al paper below.

A"
“we

Funded by the
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Let’s compare the same product with two different LCIA methods

In the software SimaPro, we evaluated the environmental impacts of 1kg of polyethylene terephtalate with two different

methods:

ReCiPe 2016 Midpoint (H)

Se | Impact category Unit Total
[V Global warming kg CO2eq 37

S SITaTUSPITEIIC DIOTTE UEpTetTo rgerer ey ram vy o
¥ lonizing radiation kBq Co-60 eq 0,00993
[¥ Ozoneformation, Human health kg NOx eq | 0,00712
[V | Fine particulate matter formation kg PM2.5 eq 0,00423
[V  Ozoneformation, Terrestrial ecosystems kg NOx eq 0,00792
[V  Terrestrial acidification kg SO2 eq 0,00037
[V  Freshwater eutrophication kgPeq 0,00013
¥ Marine eutrophication kg N eq 9,19E-5
¥  Terrestrial ecotoxicity kg 1,4-DCB 8,93
[V | Freshwater ecotoxicity kg 1,4-DCB 0,00133
[¥ Marine ecotoxicity kg 1,4-DCB 0,00777
[¥ Human carcinogenic toxicity kg 1,4-DCB 0,00503
[¥ Human non-carcinogenic toxicity kg 1,4-DCB 0,273
[V Land use mZa crop eq 0,0249
¥  Mineral resource scarcity kgCueq ' 0,00345

I_Eossil resource scarcity kgaoileg 171
[V Water consumption m3 10,0186

Resource use, minerals and metals

kg Sb eq

Environmental Footprint v3.1
Se | Impact category /| Unit Total
Vv  Acidification mol H+ eq 0,0138
|V | Climate change kg CO2 eq 3,59 )
[¥ Climate change - Biogenic kg CO2 eq 0,00176
¥ Climate change - Fossil kg CO2 eq 3,59
[¥ Climate change - Land use and LU change kg CO2 eq 0,00165
i-a Ecotoxicity, freshwater - part 1 ' CTUe 475
V¥ | Ecotoxicity, freshwater - part 2 CTUe 6,26
= Ecotoxicity, freshwater - inorganics | CTUe 9,84
V¥ | Ecotoxicity, freshwater - organics - p.1 CTUe 0,506
~ Ecotoxicity, freshwater - organics - p.2 ' CTue 0,665
[¥ Particulate matter disease inc. 1,48E-7
[V | Eutrophication, marine kg N eq 0,00236
[V Eutrophication, freshwater kg P eq 9 48E-5
[V | Eutrophication, terrestrial mol N eq 0,0252
[V Human toxicity, cancer CTUh 1,25E-9
¥ | Human toxicity, cancer - inorganics CTUh 1,75E-10
V' | Human toxicity, cancer - organics CTUh 1,08E-2
¥  Human toxicity, non-cancer CTuh 1,86E-8
¥ | Human toxicity, non-cancer - inorganics CTUh 1,22E-8
[¥ Human toxicity, non-cancer - organics CTUuh 6,3E-9
V¥ | lonising radiation kBg U-235eq 0,0538
[V Landuse Pt 2,57
[¥ Ozone depletion kg CFC11 eq 1,51E-5
¥  Photochemical ozone formation kg NMVOC eq 0,0139
[¥ Resource use, fossils M) 749
2
v

Water use

m3 depriv.

2 88E-6 ‘~ - Funded by the
European Union
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Let’s do a small exercice

The following tables show the inventory of two random products, which one is the most impactful
product in the global warming impact category?

Product n°1 (produced in France)

Inputs
Polyéthylene

k
téréphtalate (PET) 0,95ke
Polystyrene (PS) 0,16 kg

Electricity 2,59 kWh
Outputs

Product n°1 1 kg

Plastic waste 0,11 kg

(incinerated)

Product n°2 (produced in Italy)

Inputs

Polychlorure de vinyle
(PVC)

Polypropyléne (PP)

Electricity

Outputs
Product n°2

Plastic waste (landfilled)

0,08 kg

1,18 kg

3,01 kWh

1kg
0,26 kg

PVC

PP

PS
Electricity (FR)
Electricity (ES)
Electricity (IT)

Plastic waste
(incineration)

Plastic waste
(landfilled)

3,12
5,02
2,1
10,4
0,0695
0,178
0,322

2,38

0,0949

kg CO2 eq/kg
kg CO2 eq/kg
kg CO2 eqg/kg
kg CO2 eq/kg
kg CO2 eq/kWh
kg CO2 eq/kWh
kg CO2 eq/kWh

kg CO2 eq/kg

kg CO2 eq/kg

o0
2>

Funded by the
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Let’s get the answer!

= Active poll 0&

E E What product is the most impactful in the global warming impact category?

x!

Product n°1

E_. 0%

Product n°2
0%

Join at
slido.com
#3193 385
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Product n°1 is the most impactful in GWP category

We just did the job that Simapro does for more complex processes and other impact categories.

Product n°1

Inputs
Polyéthyléne téréphtalate (PET) 0,95 kg
Polypropylene (PP) 0,16 kg
Electricity 2,59 kWh
Outputs
Product n°1 1 kg

Plastic waste (incinerated) 0,11 kg

TOTAL 5,07 kg CO2 eq

Product n°2

Inputs

Polychlorure de vinyle (PVC)
Polypropylene (PP)
Electricity

Outputs
Product n°2

Plastic waste (landfilled)

TOTAL

0,08 kg
1,18 kg

3,01 kWh

1 kg

0,26 kg

3,87 kg CO2 eq
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What should | keep in mind regarding calculation methods?

e Calculation methods categorize and quantify the environmental impacts of various processes.

 They translate the data previously collected (material, resources, waste) into numerical results that
can be interpreted and understood, and the corresponding impacts can be mitigated.

* |t exists several calculation methods that change according to the region, the purpose of the study
or the sector where our assessment applies.

* The calculations methods have an influence on the LCA results.

* Understanding the different LCIA methods is crucial for making informed decisions about
environmental sustainability
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