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Today’s talk

1. Prospective LCA and scenarios (Bernhard, 7 min)
2. JAMs and Premise (Romain, 20 min)

3. Tools in practice (Bernhard, 10 min)
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Part 1
Prospective LCA and
scenarios




Why prospective LCA and scenarios?

* We need to transform our economies to avoid
catastrophic climate change and other
environmental consequences

« This requires sustainable technology

« Prospective LCA helps to anticipate
environmental 1m&)acts of early-stage ]
technologies, products, and services and thus guide
the development of sustainable technology

« Prospective LCA is defined here as "LCA that
models the tproduct s%/stem at a future point in time
relative to the time at which the study is conducted”
(Arvidsson 2023)

« pLCA is based on LCI data that tries to depict the
uture state of a product system. Such data is
typically derived by developing scenarios.
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pLCA builds on scenarios

1. The technologies under investigation

Environmental
« How will new technologies develop? (technology Impact
scenarios, upscaling, ...) $
» How will respective markets develop? '\ Scenarios!
2. The surrounding technological systems “ Ss—-__,"
~ : e
. . =~ g
« How will the wider economy develop? (e.g. the energy
transition)
Time

Technological development
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Developing foreground scenarios

g ShOUld be based On a good Life Cycle Assessment Scenario construction

Goal and Scope definition

underStanding Of the inveStigated Definition of the prospective LCA research question ) : : : -
teChn010gy ( % COIIaboratlon Wlth Choice of time horizon & scenario type i 1) Scenario field identification

Prospective definition of scope items

teChn010gy develop erS) Inventory Analysis (LCI)

Three iterative steps for combined inventory modelling and scenario
development

* IS Still an art, but SyStematiC approaCheS (A) Identify relevant inventory parameters and key factors
have been pres ented (A1) Preliminary inventory models + sensitivity <> (A2) PESTEL - 2) Key factor identification

< (A3) Causal Loop Diagram

« Good overview: Bisinella 2022

(B) Find future assumptions for each relevant parameter and key factor
(B1) Adopt assumptions < (B2) Derive assumptions «»

° Scale up frameworks : PiCCinnO 2 O 16 , Vd (B3) Distinctness-based selection of assumptions
Hulst 2020; Tsoy 2020

3) Key factor analysis

(C) Combine assumptions into future scenarios
(C1) Consistency check «» (C2) Distinctness-based selection of scenarios |

4) Scenario generation

« SIMPL approach (Scenario-based Inventory
Modelling for Prospective LCA): Structured and
practical guidance tO Constructing Calculate elementary flows with final inventory models
scenarios for prospective LCA

SIMPL

approach

Impact Assessment (LCIA) Langkau
Interpretation 2023

Langkau S, Steubing B, Mutel C, Ajie MP, Erdmann L, Voglhuber-Slavinsky A, Janssen M (2023) A stepwise
approach for Scenario-based Inventory Modelling for Prospective LCA (SIMPL) Int J Life Cycle Assess

Bernhard Steubing and Romain Sacchi October 274, 2024

6



Background scenarios

prospective LCA should 8 N !i ”
consider developments U | Y

in foreground and
background systems in |
order to yield the right
conclusions

= temporal
consistency, see e.g.
Mendoza Beltran 2018

Mendoza Beltran A et al. (2018) When the Background Matters: Using Scenarios "Temporal mismatch" by Brenda
from Integrated Assessment Models in Prospective Life Cycle Assessment J Ind Ecol Miranda Xicotencatl, 2022
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Developing background scenarios / prospective LCI
databases: milestones .

« NEEDS project (2004-2009) b [ WL
. . . . o Fossil-fuele Regional rivalry
- First systematic approach to generate future scenarios of the ecoinvent = c ARocky Rost
database (electricity supply and other sectors) ok Tkngtheghey L eop o
. . .g go (Intermediate challenges)
« THEMIS model (Gibon 2015; Hertwich 2015) 5 2 Middle of the road
- Hybrid (MRIO-LCA) model including IEA energy and NEEDS scenarios g8 el =S
© Sustainability Inequality
* “When background matters” (Mendoza and Cox 2018) g
- Combine data from the integrated assessment model IMAGE and Socio-economic challenges g
ecoinvent (focus electricity supply) for adaptation

- IAMs model SSPs (Shared Socio-economic Pathways) and RCPs

(representative concentration pathways) IPCC Representative Concentration Pathways

RCP8.5
- wurst; python package for systematic modifications of LCI databases ~ 1200
(Mutel, 2017) 3
. . & 1000
 premise (Sacchi 2022) =
. D 800
- python package for generating pLCI databases g RCP6.0
- Strongly based on IAM data (IMAGE, REMIND, ...) = 600 RCP4.5
- Electricity, steel, cement, transport, fuels, ... § 400 RCP2.6
2000 2020 2040 2060 2080 2100
Bernhard Steubing and Romain Sacchi October 274, 2024 8




Part 11
IAMs and Premase




Al
o

-Integrating Scenario projections into Life-Cycle Assessment

databases /

f
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LCA is about
\ systematically
fc"‘\ accounting for
J/ environmental
impacts associated

Loy
Il \
S with a service,
considering supply
\ chain relations
between processes.

= \*/
- A pLCA is about
\/_\ projecting changes
D)

A in process
L efficiency and
— supply chain

relations, both in
foreground and
background,
following on a
coherent storyline.
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TAM/ESM world vs. LCA world

: | f— ~ I
L I'-. I,a'l /7 9
Current

1
2030 2050 2100 Current
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Integrated Assessment Models (IAM)

REMIND

IMAGE

£

D
D

PRI Nethwerlands Frvironmencal
Aunarvnrmar il Agpeny

o

-
E

Integrated Assessment Models (IAMs) assess
the interactions between human and natural
systems

Contain stylized representations of
Energy system
Agricultural economy
Climate
Land system

Bridge the Science/Policy interface
Scenario Analysis: What if?
What are the drivers or constraints of change?

How do technology and policy choices lead to
different outcomes?

Uncertainties? Sensitivities?
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GCAM MESSAGE,, TIAM-UCL
PRAIL < .ucy
Drivers

Population, economy, demographics, technological

development, behaviour, etc.

~

Constraints

Land availability, resources, emission budget, etc.

Human System

Agriculture and

Ener,
8Y . > Land Use
model Biomass supply & <
N — model(s)
r s
»| GHG Emissions |«
Natural System v
- Nutrient cycle
Climate i ‘

representation |«

Carbon cycle
Crop growth

~z

Impacts

Temperature change, nutrient balance, hunger, energy
access, water use, trade, investments, labour, utility, etc.

ipcc

INTERGOVEANMENTAL PANEL On ClimaTe chanee

Climate Change 2021

The Physical Science Basis
Summary for Policymakers

Warking Geeap 1 contiibution 5 the

4+
Sinth Assessment Regon of the @ “
WMo

imergoveramental Panel om Clisate Changs UNEP




Socio-economic and climate constraints

— Socio-economic constraints (SSP)

Food demand

Socioeconomic dimension o

Mitigation challenges "
SSP1 SSP4 SSP2 SSP3 ssps ——
sustainability inequality middle of the road regional rivalry  fossil fueled development

= -

.S

£ 85 4/4

K- .

h—

£

o =

k=

vy

[1°]

S| 6.0 3/3 4/4 4/4

£

45 3/3 4/4 4/4 — Climate constraints (RCP)

5 |34 3/3 4/4 CO,-eq emissions Global Mean Surface Temp. Increase
= -1 3
E -
g

Credit: CarbonBrief, Zeke Hausfather, 2018.
https://www.carbonbrief.org/explainer-how-shared-socioeconomic-
pathways-explore-future-climate-change E 0 2005 2015 2025 2035 2045 2055 2070 2090 2110 2150
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Projections on energy-intensive sectors

Japan - Fuel (hydrogen) - generation India - Transport (trucks)
5 8000
hydrogen, from natural gas, with § truck, comprassed gas, 40t
: s
. truck, diesel, 40t
For each time step: .  hycrogen. rom natt g |
o truck, fual cell dectric, 40t
1 Technology aneStmentS E L5 ® hydrogen, from coal, with CCS truck, batter!.l alectric, 40t
° Ca aCit bllild-u % B truck, comprassed gas, 261
p y p %, = hyclrogen, from coal truck, diesel, 26t
a
* Generatlon o hydrogen, from biomass, with w truck, fuel cell dectric, 26t
05 £es W truck, battery electric, 26t
. B hydrogen, from blomass » truck, compressed gas, 18t
a B hydrogen, from elactrolysis, PEM W truck, diesel, 18t
ey 9 oy AHEdRA & W truck, fuel cell dectric, 18t
ERABHEHIERABRALE EERREREEREE 1T
China - Electricity - generation Latin America - Fuel (diesel) - generation Europe - Steel - generation
= Wind Onshore 0 250
45 18 biodiesel, from used cooking oil
Wind Offshore
A
Storage, Hydrogen 16 m diesel, synthetic, from wood, with = 200
35 Solar PV Cantralized 14 oS s
E 10 Solar CSP E 12 m diesel, synthetic, from wood E 150
. = 0llsT £ o
% Muclear 3 ®diasal, synthetic, from coal, with ‘E Sstee -semnchiry
2 20 T g 100
# Hydro & s g W steel - primary
15 u Geothermal & m diesal, synthetic, from coal E
10 Gas ST 4 50
5 M Gas CHP 2 B diesal, synthetic, from electrolysis
o S B Gas CCCCS o o
[ =] 5] B diesal I I T
S 885858828088 5888 S5
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IAM <= LCA integration workflow

PNNL

MESSAGE,,

&

[TASA

TIAM-UCL
“uCL

_/
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= ec¢invent

'
\ j ecéinvent  No climate policy

Y Brightway

ec@invent Paris Agreement target

(

(

S < > < sfmaPro

Nationally-determined

~—— 2
—— eceéinvent contributions orPenLca

g ecéinvent Push for biofuels

@ python’

N— _/ N—

Additional inventories to
represent emerging
technologies
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Example of transformation

Power generation Transport
IAM > LCA I.CA
Efficiency _ Modelling new vehicles

Hard coal

Market mixes

2050
USA .

Relinking Sl

SREA

Market
\—/
SA Farming

K—' tSA
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Market mixes

Relinking
— Steel
Market i
SA
(+) (+)
USA Farming
£..

40% / II:I‘agtnul;f:l s [~ . . —» 1kWh
20% - AN IAM > LCA

2020 2050 - Efficiency
Pollutants S0,, NO,, VOC, ... 40%

\ Y J 20% / E —?ﬁ ;
‘ ‘ 2020 2050

4 mg \’\ EE o Adjust fuel mixes el
an 5000

2020 2050 0 o




What does premise do?

Power

Create regional electricity markets
Adjust power plant efficiency

Renewables

Adjust solar PV and windturbines
efficiency

Bernhard Steubing and Romain Sacchi
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Fuels

Create regional fuel markets
Add new production pathways
(synthetic fuels)

Transport

Create market for passenger
and freight road transport

<7X‘ongoing
&

Metals
Adjust critical raw materials use

Adjust future recycled content

Industry
Adjust efficiency for cement
and steel production (fuel
mix, process efficiency,
material composition, etc.)

oD

[+]
UL,

O oo
- adi

Hot pollutant emissions

Adjust hot pollutantemission
from GAINS

Q&

v v

Carbon capture and storage

Add carbon capture and
storage where needed



Base = No climate mitigiation

Climate change impacts across time and scenarios RCP 2.6 = <2 °C

RCP 1.9 =1.5°C

market for clinker diesel, burned in building machine market for steel, low-alloyed

» Sectors =) = — =
. I 0.8 I . — I
decarbonize | ¢ S o S 08
S 0.7 o = ) .
toa 2 - p 5’ \
> 0.6 o 5 0.4 =
. =0 2 o =
different g E £ 05
Q05 model 7 model [ model
N " N , N
extent = —— REMIND = %2 Reminp =5 —— REMIND
E o4 IMAGE E IMAGE E IMAGE
acCross S scenario S 0.0 scenario 2 0.4 scenario x
0.3 —e— Base —e— Base —e— Base .
models and — Rer2s T neras — Rer2s ,
. 0.2  —— RCP1.9 -0.2 —=— RCP1.9 . —=— RCP 1.9 .
Scenarios 0.2
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050
Year Year Year
° RCP 2.6 transport, freight, lorry, unspecified, long haul market group for electricity, medium voltage market for battery capacity (MIX scenario) *
1.0 1.0 1.0
and 1.9
reach the _ ~ o o P2
Il [ Il
same level 2 i N ! os
g g S '
of 2 808 = \
o 0.6 o % 0.7
. 3 = g . 3 |
decarboniz 2 ¥ 2 04 \ > 06 \
o - 5%
3 [ model @ model [ model T
N 0.4 N . N
athIl, bUt T —— REMIND T —— REMIND ® 0.5 —— REMIND ; \
RCP 1 9 E IMAGE Eo2 IMAGE . £ —— IMAGE a, -
° = scenario = S scenario L2 04 scenario
reaches it 0-2 == Base —— Base — 4 o Base N
—w— RCP 2.6 \ 0.0 —*— RCP2.6 \- H —w— RCP 2.6 —
earlier —=— RCP 1.9 . —=— RCP 1.9 03  —=— RCP1.9 —
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050
Year Year Year

* Not from IAM scenario
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Carbon footprint of a battery-electric passenger car

0.16
0.14 I I I
0.12
E
= 01
a
g
w
< 0.08
o
S
U 0.06
2
0.04
0.02 I
0
2020 2030 2040
Static background
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2050

Carbon Footprint - Midsize battery-electric car

2020 2030
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m road
powertrain
®m maintenance
m glider
EoL
W energy storage

m energy chain

Neglecting
transformations in
sectors that
indirectly support
the life cycle of
BEV misses almost
half of the expected
GHG emissions
reduction.




Indicators evolution across models for RCP 2.6 scenarios (< 2 °C)

REMIND IMAGE
-.- Climate change =4p= Human tox (non-carc) == Ozone depletion ) { 0 Climate change =4= Human tox (non-carc)  =Jf= Ozone depletion
° 1 kWh Of =3{= Acidification =4 lonising radiation =@~ Particulate matter / =3{= Acidification =4= lonising radiation =@~ Particulate matter
g 220 == Freshwater ecotox =M= Land use == Smog =M= Freshwater ecotox == Land use == Smog
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'; ==f== Freshwater eutro =W Metals == Water use £ ==f== Freshwater eutro =W Metals =@~ Water use
° =)= Human tox (carc) =@= Human tox (carc)
. S 200 X
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Q
E
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E
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o
£ 100 - 2 A
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N e
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What’s coming?

' ' ' Heat integration
Currently, only mobile heat generators decarbonize

'I" + . Metals tracking

A’ AvavA Mining inventories for ~80 specialty metals
a\y ) :

AA ¢ MFA - recycling rates, ore degradation

— Scenarios from three additional IAMs
Message-ix, Ti-IAM, GCAM

pathways
A new library for scenario- or sector-wide LCA

@ M

Bernhard Steubing and Romain Sacchi October 2M, 2024



System-wide prospective LCA with Pathways

« Pathways characterizes entire prospective scenario
« Scenario variables mapped to LCA datasets
« Assess scenarios base don multiple environmental and resource criteria

China - Electricity - generation China - Electricity — generation
Wind Onshore
Wind Offshaore
Storage, Hydrogen

35 Solar PV Cantralized

GHG including supply chain?

@ 30 Solar CSP Fine particle emissions?
% 25 oisT » Land an water use?
g tuclear Metal requirements?
Hydro '
Geothermal
Gas 5T
B Gas CHP q,QQ(O ’1,61(? ’196)0 ’\9/\% ’1/'\90

BGas COCCs

P G O
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System-wide prospective LCA with Pathways

. Data coupling ===-=—===--- i~ Datapackage - —-=-=------ I )

I I I « Premise outputs data packages

I p— oL [ i ' containing scenario-adjusted

I R S— . | I | . . .

: — - L : inventories for each time step

I Scenario I — I

[ : I |- : « Pathways reads data packages

: | : : Json : and returns impacts by scenario

I I Meta data I variable (final energy consumer),

| . (I — I e . . . .

eceinvent | B3 11| L[S0 YO 1 e oot

! database | : : — YAML : pacts, and year.

I : I Scenario I\/Iaplplng ' Processing _ _________ _

B i o} ~ '

| ' ' ® . © ©
I — |= |

: N || 00— =) (= | .

,  Additional Iy | A B | _ ON . |

I inventories o ' N [ "y Brightway e :

! 1 2100— (&) () ! !

| [ csv [ﬂj | : :

e e e e e e e e e e = = = = = = = — T N = T [ J
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Prospective LCA of Swiss Final Energy supolv

50

40

30

20

Mton CQOz-eq

10

-10
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Consumer
B Transport
Services
Residential heating
B Industry

Region
N Rest of the World
B Europe
B Switzerland

a) Climate Change

Consumer
HEl Transport
Services
Residential heating
B Industry

2020 2030 2040

October 274, 2024

Activity

Net zero scenario - Focus on sustainability
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Part II1
Practical tools




Brightway2

* Open source LCA framework (python)

* Good for:
- Many LCA calculations (fast)

- Advanced models, e.g. Regionalization / Dynamic
LCA

- Systematic modifications of your background
system (e.g. future electricity systems)

- prospective LCA (scenario-LCA)

Bernhard Steubing and Romain Sacchi October 2md, 2024
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Activity Browser LCA software

* Open source LCA software
extending brightway

« Graphical user interface

« Fast LCA calculations and
advanced analysis options

« Advanced scenario modeling
for prospective LCA
(superstructure approach)

Bernhard Steubing and Romain Sacchi October 2md, 2024

Mame = Faceks Fadony Depe
g 0 B | e
Key features:
Activities: bownes 0 Qx o Manage brightway2 projects, databasas and ACEHATES (INCroasing your sroductivity with brightway)

Examples

LCA resuits overview Monte Carlo nmulation

1Pertancd

Voo

Moge

1Peemci Teater

Loernene

o

1Sermne

Progect: detauk

Sankey disgrams

https://github.com/LCA-ActivityBrowser/activity-browser
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https://github.com/LCA-ActivityBrowser/activity-browser

The premise framework

- Purpose: generate pLCI databases using
the ecoinvent database, IAM and other data

- Python, open source, builds on brightway
- Code on GitHub
- Well documented “User Guide”

Bernhard Steubing and Romain Sacchi 6 March 2024

https://github.com/polca
/premise

PRospective EnvironMental Impact AsSEssment

Coupling the ecoinvent database with projections from Integrated
Assessment Models (IAM)

pypi package ' 2.1.3 | conda-forge v2.1.3 () Github Action failing | coverage 24%

premise is a Python tool for prospective life cycle assessment. It allows users to project the ecoinvent 3 database into
the future, using scenarios from Integrated Assessment Models (IAMs). It does so by modifying the ecoinvent
database to reflect projected energy policy trajectories, include emerging technologies, modify market shares as well
as technologies’ efficiency.

https://premise.readthedocs.io/en/latest/

premise

latest

N

Search docs

In a nutshell
EXTRACT
TRANSFORM
.
— User guide

Mapping
User-defined scenarios This user guide will help you navigate the inner workings of premise.

Consequential modelling

‘ Contents
Frequently Asked Questions

s In a nutshell

> Purpose



https://premise.readthedocs.io/en/latest/
https://github.com/polca/premise
https://github.com/polca/premise

Generating pLCI databases with premise

General workflow
- Install python and premise

- Then in a script:

- Select ecoinvent version*

- Select IAM(s)

- Select scenarios

- Select sectors

- Select years

- Select output format: single databases or superstructure format

- Run premise to generate the pLCI databases

*You need to have ecoinvent installed in brightway for this to
work due to licensing reasons

Bernhard Steubing and Romain Sacchi 6 March 2024 38




Premise databases can be exported...

N
ORENY@ ...1in formats used in common LCA software
SimaPro

m ... for the Activity Browser. Here, the superstructure approach can be
used, making LCA calculations with different background scenarios very easy.

~ 7 ...in brightway format. Almost anything is possible here, but it requires
¢ Brightway Python knowledge.

3 ... as fold / unfold data packages. These can be imported in python and
~
>

Activity Browser (via ScenarioLink). Good for sharing pLCI databases as no
ecoinvent data is revealed.

... as raw matrices. This provides total freedom of using them as input for other
models.

Bernhard Steubing and Romain Sacchi
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Alternative: ScenarioLink Plugin of Activity Browser B

Import databases in the Activity Browser via wramene | toxsens | e oers | remece [
the ScenarioLink plugin

- you need a 1oca11y inStalled VerSion Of the ® Online datapackages Local datapackages Clear datapackage cache
eC()lnvent datab ase Doubleclick to open a datapackage (if not present locally, it will be downloaded - this may take a while).

Select the datapackage you want to use

- It uses the fold/unfold library under the hood N —— o | domide
with databases pre-generated and uploaded to T R e P e Py o

2023-12-05 Global remind SSP2-PkBudg1150 ecoinvent 3.9 cutoff

e Odo 2023-12-05 Global remind SSP2-PkBudg500 ecoinvent 3.9 cutoff

- Drawback: currently only generates AL Database inking
superstructure for 1 scenario at a time (i.e. for Sy iy O o e o

different years, but not across different
ScenariOS) biosphere3  biosphere3

Choose tne scenarios you want 1o Instai

include v name description
v remind - SSP2-Base - 2020 Prospective db, based on REMIND, pathway SSP2-BASE, for the year 2020, and e
v remind - SSP2-Base - 2025 Prospective db, based on REMIND, pathway SSP2-BASE, for the year 2025, and e

Produce Superstructure database Superstructure database na.. SDF location

October 214,
2024
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How to deal with multiple background systems?
- Superstructure approach

pLCI databases Superstructure approach

e g a . »
’/
\ 7’ -
\ /7 e
\ /s 7
-

Superstructure
pLCI database
Foreground Foreground
. . . system system
 Solution: «switching» background

scenario during LCA calculations -
‘ one click!

Scenario values

» Practical obstacle: dealing with

multiple background systems
(representing different scenarios and
years)

Superstructure approach
(Steubing and Koning 2021)

EF v3.1, climate change, global warming potential (GWP100)

Implemention in i S
the Activity Browser i i i I remind - S5P2-PkBudg500 - 2030

H remind - S5P2-PkBudg500 - 2050

The International Journal of Life Cycle Assessment
https://doi.org/10.1007/511367-021-01974-2

LCI METHODOLOGY AND DATABASES

transport, passenger car, electric |
transport, passenger car, electric | GLO

Making the use of scenarios in LCA easier: the superstructure | BV case
approach

Bernhard Steubing'® - Daniel de Koning'

https://link.springer.com/article/10.1007/s11367-021-01974-2

. i i i i i i
0.00 0.02 0.04 0.06 0.08 0.10 0.12
kg CO2-Eq
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https://link.springer.com/article/10.1007/s11367-021-01974-2

Scenario
modelling in AB

 Superstructure approach
 Foreground scenarios

* Prospective LCI
databases (future
backgrounds e.g. from
premise)

« Combination of FG
and BG scenarios

Bernhard Steubing and Romain Sacchi

October 274, 2024

Welcome Characterization Factors LCA Setup Parameters LCA results

Calculation Setup: test v = New o= copy

ﬁCaIculate Scenario LCA ~

Reference flows:

@ Rename x Delete

Amgunt Unit Product Activity Location
01 kilogram 1-butanol hydroformylation of propylene RoW
11 kilogram 1-pentancl market for 1-pentanol GLO
21 kilogram 1-propanol 1-propanol production RER

Database
super_ei38_REMIND _el 20220923
super_ei38_ REMIND _el_20220923
super_ei38_REMIND_el_20220923

Impact categories:

Name Unit  #CFs
0 IPCC 2013, climate change, GWP 100a kg CO2-Eqg 211

1 ReCiPe Endpoint (H,A), total, total points 1781

Scenarios: 0 "~ Add Save ‘ Combine scenarios [ | Extend scenarios
o ccemarios BV case - ei38cutaft xiax %Load xDeIete scenario_diff_super_ei38_REMIND_el_20220923_2scen_3times %Luad XDelete
. Scenari;:J name
Scenario name 0 remind - SSP2-...
0 default f 1 remind - SSP2- E b k d
£Z. DacC roun
1 decreased range E.g. Ol'egl'Ollnd 2 remind - SSP2-... g . g
2 better drive train S i
o ) ScenaI'IOS 3 remind - SSP2-.. Scenal'lOS
3 improve 4 remind - SSP2-..
5 remind - SSP2-...
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Summary: the pLCI databases tool chain

How it all works together...

)
IAMs
~ENIND Generation Sharing Use
B Scenario pLCl database
generators ScenariolLink*
IMAGE generators Mpg¥ [ — LCA Goal:
:,:.:: t Scenario data I i pLCl databases 7 ol practitioners Meaningful
- ntegration —_— ..
\ / <oftware . . 8 I #[ LCA software oo decision
t LCI database J : support from
- . Software providers prospective LCA
- LCI database \< M :
ec@invent  providers ™ \ Superstructure I Simarro Wm® /B
approach* e — o
(implemented in AB) ORENLca Brlghtway
* Optional
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Conclusions

Great progress in recent years in prospective LCA!

Remaining challenges

1. Coverage

* Sectoral, geographical, environmental
* Circular systems (e.g. CCU)

« Is being constantly increased
2. Harmonization

 Consistency vs. quality

« Many IAMs and other data sources
3. Sharing

» Local generation, direct sharing, but easier system needed
4. Use in LCA software

« Still difficult in most LCA software

Bernhard Steubing, Leiden University (CML)



Thank you!
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Open source tools that specifically support
prospective/scenario LCA

Brightway2 (LCA framework): https://github.com/brightway-lca

Activity-Browser (GUI for Brightway2): https://github.com/LCA-ActivityBrowser/activity-browser

Brightway-superstructure (multiple-scenario database): https://github.com/LCA-

ActivityBrowser/brightway-superstructure

premise (IAM-LCA coupling): https://github.com/polca/premise

wurst (fast handling of LCA databases): https://github.com/polca/wurst
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