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Agenda

1. SG5 009 minutes & 010 agenda confirmation
2. GRPE A-LCA IWG 15th session flash report
3. EoL LCA discussion

1) Other controversial topics discussion
-EoL secondary data availability investigation in EU
- ELV management out of sale region
2) Material/Parts recycling modeling discussion
- Each CPs and NGOs position
- Module D study interim report
- CFF or RCM application condition

4. Next action



Minutes of GRPE A-LCA IWG SG5 meeting #9

Date and time : Tuesday, March 26, 2024, 12:00-19:40 (CET)
Location : Online (Teams)

Attendees: See attendee list

Agenda:

1. SG5 008 minutes & 009 agenda confirmation
2. EoL LCA discussion
1) Material/Parts recycling modeling discussion
- Each CPs and NGOs position
- OICA CFF/RCM Pros/Cons study
- CFF or RCM application condition
2) Other controversial topics discussion including EoL process modeling harmonization
3. Next action

Notes:
1. SG5 008 minutes & 009 agenda confirmation

e The minutes and agenda were approved unanimously.
2. EoL LCA discussion
1) Material /Parts recycling modeling discussion
- Each CPs and NGOs position
- OICA CFF/RCM Pros/Cons study

e OICA, the only participant that had not reached a conclusion, was again unable to provide a
conclusion. The main questions and answers, and comments were as follows:

o Goy (OICA): OICA does not require a majority vote, but rather unanimity. Since some are in
favor of the cutoff and others are in favor of the CFF, no consensus can be reached.
Therefore, it is not possible to take a unified position. The only thing we can do is to present a
table of pros and cons.




O

Aoki (JP/JASIC): This table would be helpful to all participants. I understand that it is difficult
for OICA to reach a unified opinion. Can you finalize your position at next month's meeting?

Goy (OICA): Since ACEA has declared its favor of the cut-off, it will not be possible unless
JAMA supports it. Since JAMA and ACEA are clearly divided in their positions, we believe that
the modular method of EPD is an excellent compromise.

Aoki (JP/JASIC): I will have a small meeting next Friday with members familiar with the EPD
modular method. I will be able to present the discussion results at the next SG5 meeting.

- CFF or RCM application condition

Mr. Aoki presented two drafts of Option 1 (flowchart) and Option 2 (bulleted text) on how to
present the conditions for the application of the recycling models. Overall, Option 2 was preferred.
The texts will be refined for further discussion. The main questions and answers, and comments
were as follows:

O

Martineau (CLEPA): We should at least clarify here what a functional unit is. Is it the whole
vehicle? Or the material? Without defining the functional unit, I don't think we can give a
schematic like the modular method of the EPD. If the modules can be separated, then the
RCM can be applied until the vehicle is disposed of, and then the specific module can be
applied when the vehicle is disposed of.

Nucci (European Alminium): Option 2 is better. Because I think it is clearer and covers a
variety of cases where companies can decide whether to apply RCM or CFF based on the
purpose of the study and the availability of data. This does not mean that European Aluminum
favors both methods, only that CFF is still better.

Hofer (CLEPA): In the first bullet point, please delete "parts"; CFF and RCM should only apply
to the evaluation of materials, not parts.

Aoki (JP/JASIC): However, some are very interested in applying CFF to traction batteries.

Hofer (CLEPA): The European Battery Regulation does not necessarily cover the whole
battery. Only certain cathode active substances and battery materials are addressed, and they
are well specified.




o Nucci (European Alminium): CFF is a modeling method for products. Therefore, it can be
applied to any type of product. Calculations will give different values for different materials.
However, this does not mean that it cannot be applied to products.

o Hofer (CLEPA): We can only apply CFF to specified materials. We are talking about 10,000
materials in a single car. And if we tried to apply CFF in a precise LCA equivalent to level 4,
it would take thousands of years of modeling. This is because CFF ultimately has to be
calculated on a material-by-material basis.

o Nucci (European Alminium): I did not invent CFF. T just stated what the EF Recommendation
says: CFF can be applied at the product level. And when you calculate it, you have to
choose specific parameters for specific materials. There are ways to simplify complex
products. For example, for a very complex component, you could apply CFF at the
component level and define the A parameters and R1 and R2 at that component level.

o Goy (OICA): CFF is complex. Such complexity has not been applied to a long-life product
like a car. So, it is not a perfect solution. It makes a lot of assumptions for a complex
formula, which means it is far from reality.

o Meyer (US/EPA): In LCA, it is important to allow some flexibility and allow the practitioner
to make the best decisions, considering the study's goals and objectives. Our problem now
is that there are several different ways to analyze a vehicle or fleet of vehicles. They are all
different questions and can give different results. So, we are trying to figure out how to
make sure that we don't lose the flexibility of covering a wide range of questions when
doing an LCA on vehicles.

o Martineau (CLEPA): Bullet points are better than a flowchart. However, we need to take into
account what we discussed about EPD.

2) Other controversial topics discussion including EoL process modeling harmonization
[Three items to be concluded]
<1 Boundary conditions>

e OICA, JRC, EPA, and CLEPA finally agreed to Option 1 (Agree). This means that all participants
in SG5 agreed to Option 1.



<3. Second life parts>

JRC agreed to Option 1 (Include). Thus, all participants who had expressed their position so far
chose Option 1, except the EU Aluminium, which was neutral. The position of France, which was
absent today, was not yet known.

<4. Logistics>

Since France, the only country without expressing its position, was absent, this topic was
omitted.

[Three items to be discussed]
< 2. Secondary data>

Dr. Zhang explained the tables of secondary data of EoL and CFF parameters in China that
CATARC had studied.

Mr. Aoki asked the other participants to fill in the data in the designated Excel format, just as
CATARC had done.

<5. ELV management out of sale region

Japan supported Option 1, while the other participants generally supported Option 3. The
positions of each participant were as follows:

O

O

Patrone (EU/JRC): I favored Option 3. Because the EU has a traceability system for ELV.

Nucci (European Aluminum): In principle, I agree with JRC that we should model the

process as it happens in reality. However, I believe that it is currently impossible to know in
which country the exported vehicle has been processed, even in Europe. Even if an
identification number existed, it would be lost when it left Europe. So, I think Option 1 or
Option 2 would be better, but I don't know which is better.

Hofer (CLEPA): It depends on who is responsible for recycling. It also depends on the local
regulations. So, CLEPA is neutral.




o Goy (OICA): Option 3 clearly reflects the most reality. However, it is less feasible than
Options 2 and 1. I will discuss this within OICA.

o Meyer (US/EPA): Based on statistics on disposal in each country, a global average can be
calculated for Option 2. But Option 3 is better, if anything. We want to estimate the real
world as much as possible.

o Zhang (CATARC): I favored Option 3.

<6. Recycle process>
e European Aluminium, JRC, and OICA favored Option 1 (Current).

4. Next action

e The next SG5 meeting will be SA  AOKI, SHOJI (RFER) $ MY Moosang Yu ... (REEZD) &
held online on Tuesday,
: BN iz !
April 23, from 12:00 to Benedetta Nucei (442 &
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Agenda

2. GRPE A-LCA IWG 15th session flash report



GRPE A-LCA IWG
SG5(EolL) status report

Shoji Aoki (Japan)
Zhang Tongzhu (China)

15th A-LCA IWG meeting
18t 19t April 2024



Agenda

1. LCA Timing Discussion for SG4, SG5, and SG6
2.EoL controversial topics

« Recycling modeling

« System boundary

« Secondary data set
3.Schedule



Meeting material

A-LCA IWG Meeting
LCA Timing Discussion for
SG4, SG5, and SG6

Shoji Aoki (Japan)
Katsuya Yamamoto(Japan)

Thu 7th Mar. 2024



Discussion on timing of LCA implementation in A-LCA

B Considerations for LCA Implementation Timing
« For automobiles with long product life, there is little need for Retrospective LCA.
« The LCA results in the pre-use stage are equivalent to the environmental

performance evaluation at the time of purchase ,which is expected to be utilized for

consumer purchasing decisions and environmental policies.
« Primary objective of A-LCA ToR is a harmonization of methodology to promote
carbon neutrality ,so that A-LCA policy does not define specific use cases.

« Based on this policy,both Prospective and Retrospective LCA cannot be excluded.
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« In principle, all three timings are within the scope of A-LCA IWG.
« However, pre-use is given default, considering the most representative use cases,

Draft of proposal

until 2025 of A-LCA IWG goal period.




Meeting minutes
B Date: Thursday, 7th March 2024

W Participants
SG4: TRIPATHY Samarendra (OICA), DI PIERRO Giuseppe (JRC)
SG5: AOKI, SHOIJI (Japan), YAMAMOTO, KATSUYA (Japan), Tongzhu ZHANG (China)
SG6: Romain Denayer (EVB/AVERE), N. Kawaharada (Japan)

W Agenda
1. Recap of 14th A-LCA IWG
2. Discussion on timing of LCA implementation in A-LCA

m Conclusion

It was agreed to make the following statement with one voice

« In principle, all three timings are within the scope of A-LCA IWG.

« However, pre-use is given default, considering the most representative use cases, until 2025,
which is the goal period of A-LCA IWG.

B Remarks from participants

« It was proposed to set pre-use timing as the default option. After our proposal, we need to check for feedback
from other SGs (AOKI, SHOJII).

« It is considered the best scenario when considering the IWG (DI PIERRO Giuseppe).

« When we say primary data, it does not necessarily mean primary data. We are planning to use certification. I
fully agree with this proposal (TRIPATHY Samarendra).

« I have no feedback today. Maybe I will create a visualization and present it at next SG5 meeting, as I have
some thoughts (Tongzhu ZHANG).

« I made a presentation about this timing in the SG6 meeting and assume SG6 would accept this default timing
with no major issues (N. Kawaharada).

« In subgroup 6, we are still waiting to see how other subgroups are approaching this, as we understand that
some other subgroups are further behind in these discussions. We value the input from the other subgroups
(Romain Denayer).



SG5 Controversial topics list

Summary of the latest status

Reporting item

Topic Option Status
0.Material/Parts Recycled Closed Loop Circular Under
recycling content method Approximation Footprint discussion
modeling (Cutoff) Method Formula (CFF)

(CLAM)
1.Boundary Agreed to
conditions common
boundary
2.Secondary data Global harmonised Region by region Country by Under study data
Country availability
3.Second life Include Exclude - Agreed to
parts include with a
condition of
traceability
4.Logistics Include Exclude - Under discussion
5.ELV Take into account Take into Take into Under discussion
management out process of country account global account process
of sale region of sale average of country of EoL

6.Recycle process

Current process

Future process

Agreed to apply
current process




Material/Parts recycling modeling
Internal discussion summary of Cutoff and CFF

B US(EPA) position updated, “Both Cutoff and CFF method are preferable”.
B SG5 leading team are expecting OICA to bring their position in coming SG5
meeting and can support OICA if necessary.

Result Remarks

-Both Cutoff and CFF methods should @ CFF method: for the purpose of comparing different

. . . technical route without considering responsibilities ;
China be included in the standard @ CUT-OFF method: for the purpose of comparing different
(CATARC) individual products with same technical route.
. -Detailed boundary and principle of these two methods
Leadlng Team presemted in SG5 006
Japan -Support CATARC proposal -Specific use case description on Cutoff or CFF to be
(JASIC) discussed respecting ToR of A-LCA
-Both Cutoff and CFF methods could be -No strong position. A final official position will be
France acceptable, CFF is favorable taken at the next SG5 meeting.
US(EPA) -Both Cutoff and CFF methods are preferable
-OICA sees the potential of the CATARC proposal. However, it is needed to wait for CLEPA to
OICA present their proposal too, and to get more detailed information on the CATARC proposal.
Main Participants -Secondly, To request of a clear definition/condition when to use which method
-Cradle-to-Gate, step 1 (level 3&4 ,reporting’): Support Cutoff
CLEPA -Cradle-to-Grave, step 2 (level 1&2 ,technology comparison’): Support CFF for selected parts
and associated Materials
European -Only CFF, need to study Scenario, but having both methodologies in A-LCA could be
Aluminum acceptable
-CFF approach is favorable. Considering ~ Europeen Commssion Recommendetion (0) 2021 2276 o the e o tre
Observers JRC both methodologies in the discussion e s A 12

according to the scope could be acceptable  (organisation Environmental Footprint).




Material/Parts recycling modeling
CFF or RCM(Cutoff) application guideline (Draft)

1. Circular Footprint Formula (CFF) or Recycled Content Method
(RCM) should be applied to the evaluation of material/parts
recycling.

2. In cases where it is difficult to obtain appropriate data to set CFF
parameters, Recycled Content Method (RCM) should be applied
with the effort to develop CFF parameter

3. LCA owner should decide CFF or RCM application based on Use
case taking Pros/Cons of each methodology into account.

Main remarks
CLEPA
Clarify the definition of a functional unit
European Aluminium
Supports draft, allowing companies to choose RCM or CFF based on study purpose and data
availability.
CLEPA
we need to take into account what we discussed about EPD.
We can only apply CFF to specified materials.
Us
Flexibility in LCA is crucial for making informed decisions.



Boundary conditions

1) From ELV transport to Disposal (e.g. Incineration or Landfill)
2) Material recycling

-SG5(EoL) ; to Scrap generation

-SG2(Material) ; From Material recycling
3) Parts reuse/repurpose

-SG5(EolL) ; to reuse/repurpose parts generation

<JPN EolL process ) SG5 (Eol) . SG2 (Material)
and system boundary>+ I >
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Secondary data

B Study data availability in each country or region (by the end of April)
B The latest Status: Japan-available, China-partly available, US-not available

Option 1<Level2> Option 2 <Level3> Option 3 <Level3>

Secondary data Global harmonised Region by region Country by Country

Functional unit
A d Level 2 Level 3 Level 4
ctivity data -
S d P
EoL process (Primary data) Secondary econdary rimary
Global NA |PRC| EU |IND|JPN || US |PRC|FRA| GR | KR | IND | JPN
ELV ELV transport ELV weight [kg] * * % *x *x * % *% sk | kx| kokk | ok | kokok | kkok | kxk
treatment Di R -
|Smant||ng ELV WEIght [kg] * * *k *k *k *k sokk | okkok | kkok | kokxk | kokok | kkk | ok
Dismantled ELV transport Dismantled ELV weight [kg] * S I I B I | il Mol Bl Bl Bl Bl o
Shredding Dismantled ELV Weight [kg] * *ok * ok *ok *ok * ok dokok | koo [ okokok | skokok | kokok | okokok | kokok
Recovered . DisposaI/RecycIe Parts Weight [kg] * *k *k * 5k *k *k sokk | okokok | kkok | ok | kokok | kkk | ok
parts 1. Tire i sokk | kokok | kskok | kokk | kokok | okskk [ kokok
treatment transport Parts weight [kg]
2. Lead Disposal Parts weight [kg] *k *k *k *k *k soksk | oskokok | kskk | skoksk | okokok | okokk | skokok
BAT transport Parts weight [kg] sk | kkk | kokok | Rk | dokk | kook | kK
3. Air Disposal Parts Weight [kg] *k *k *k *k *k sokk | okokok | okskk | kokk | kokok | kskk | kokok
Bag transport Parts Weight [kg] soksk | oskokok | kskk | skoksk | okskok | skokek | skokok
Disposai Parts Weight [kg] *k *k *k *k *k sokk | okokok | kskok | ok | okokok | kskk [ kokok
4. Lubricant -
transport Parts Weight [kg] sokk | okokok | kskok | koksk | kokok | okskk | kokok
5. AC Disposal Parts Weight [kg] * *k *k *k *k sokk | okkok | kkok | kokxk | kokok | kkk | ok
refrigerant transport Parts Weight [kg] kokk | okokok [ oskokok | oskokok | skoksk | okokk [ skokok
. Repurpose/Recycle/Disposal |Parts Weight [kg] * *k *k *k *k *k sokk | kokok | kskk | ok | kokok | okokk | skokok
6. LiB BAT -
transport Parts Weight [kg] sokk | kokok | kkok | ok | kokok | kkk | ok
7. Other DisposaI/RecycIe Parts Weight [kg] *k *k *k *k *k sokk | okokok | kskok | kokk | okokok | kskk [ kokok
Parts transport Parts weight [kg] sokok | skoksk | skokok | skoksk | skokok | kskok | skoksk
ASR ASR transport ASR Weight [kg] *k *k *k *k *k sokk | okokok | kkok | ok | okokok | kskk | kokk
trearment ASR Recyde ASR Weight [kg] * *k *k *k *k *k sokk | okokok | kkok | kokk | kokok | kskk | kokok
Residue transport Residue Weight [kg] * ok * ok * ok *% * ok ook | ockoksk | okokok | okokok | oskkk | kokok | skokk
Landfill Residue Weight [kg] * *% * % *k *k * % kokk | ckokok [ okoksk | oskokok | ckokok [ okokk | kokok




Secondary data availability —-EolL process-

Region or Country; For detai EoL process confirmation, please refer to Sept SG5 material in Wiki
Activity data Intensity data
EoL process (Primary data) Se;:s:icllaalr;\i/"ctljta Sec?:fi?zacl?:: set Remarks
(D1]ELV  |Dismantling ELV weight [kg]
treatment Shredding Dismantled ELV weight [kg]
(D2] a)Tire Disposal Parts weight [kg]
E::tosvered b)Lead BAT Disposal Parts weight [kg]
treatment |C)Air Bag Disposal Parts weight [kg]
d)AC refrigerant |Disposal Parts weight [kg]
e)0il Disposal Parts weight [kg]
Parts Remanufactuaring |Parts weight [kg]
. Parts Reuse Parts weight [kg]
f) LiB BAT
Parts Repurpose Parts weight [kg]
Disposal Parts weight [kg]
Other Parts Disposal/Recycle Parts weight [kg]
[D3]JASR  |ASR Recycle (Thermal recovery) ASR weight [kg]
trearment oS Residue landfill Residue weight [kg]

<legend symbol>
v ; Available
- ; Not available

EoL system boundary UAIGE
- Vehicle EoL CO2 emission-

SG5 (Eol)

$G2 (Material) * ; Other. e.g. Primary data is available or possible to

make secondary data

Smal Whole Di Vehicled Recycling
T

ELV
transpor 1
6 d b
D , A,
]
ELV | ingH =~ fTTTm oo mm o mmms—m———————m
transport 1

D5] D3] D3]

1
5 I

ASR ASR Residue| !
transporlﬁ recycle -:ranspor* Eancil :

C

€ Air Bap
\,[Recovered
parts ) b @ AC refrigesh{Transpor} >

@ o) ——i3 )
Process 1 .., 1 ;npn:;, € LiBBAy——>[Transport-> [ Disposal Repurposeﬁl‘ Recydle |
o be calculated |Not calculated | “?tc g !
,,,,,,,,,,,,,, 3 |
Vehicle EoL

CO2 emission=5(}, wzihCO2 emission)

Prcess | CO2 emission=Activity dataxIntensity data

0 be calculate

14



Secondary data availability -CFF parameter-

Region or Country;

Reference; JPN case

t . - Data set R .
CFF parameter a\?;f:t:fity Data set information Remarks availability Data set information Remarks

A v PEFCR
R1 v JAMA LCA guideline data set  [Steel, Al, Cu only
R2 v JAMA LCA guideline data set  [Steel, Al, Cu only
Qsin/Qp v JAMA LCA guideline data set |Steel, Al, Cu only

MaterlaI/IPar‘tS Qsout/Qp v JAMA LCA guideline data set  [Steel, Al, Cu only

recycling
Ev v JAMA LCA guideline data set  [Steel, Al, Cu only, IDEA basis
E*v v JAMA LCA guideline data set  |Steel, Al, Cu only, IDEA basis
Erecycled v JAMA LCA guideline data set  |Steel, Al, Cu only, IDEA basis
ErecyclingEoL v JAMA LCA guideline data set  |Steel, Al, Cu only, IDEA basis
Eer v JAMA LCA guideline data set
LHV v General JPN industrial database
Energy XER, heat v General JPN industrial database

(ASR thermal - -
ESE, heat v General JPN industrial database

recovery etc)
XER elec v General JPN industrial database
EsE, elec v General JPN General database

For detail CFF and CFF parameter confirmation, please refer to the European Commission Recommendation (EU) 2021/2279 through below link
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021H2279&from=EN
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v ; Available
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* ; Other. e.g. possible to take CFF parametr




SG5 12 months Schedule

2023 2024
7 |18/ 9 [10/11[12] 1 [2| 3 | 4 [ 5 | 6
Main activities Develop Methodologies
W
GRPE A-LCA IWG 10 ARRAS 4 [P0 |9
¥ w 17-18 W 7-8 | 20 18-19
SG5 leading team Meeting (LTM) e e, s [, 5, BBl W% * *
SG5 Meeting Y26l Yo12| [Y¥4 |Ye19 [Y 13 |y 12|¥% 23 ?27 ?67 ;:; % %
1. Level concept 12
Definition & Initial target
) Reginal info. sharing Harmonization
2. System boundary with . .
activity data & Intensity A PASII P * * 1"& Y
data based on each JPN, [EU#1 [EU#2 us| #1 #2 Final
regional EoL process CHI Regional 2ndary data
Study
Common CFF or RCM
. 4 Pros/Cons Application
Objectives 1) Material/Parts | xJRC | |}y Discussion condition Study
recycling CFF CFF *
3. Contro | Modeling INtro-| intro. [% x | xlx x| % | % % | Final
versial #1 #2 | #3 |#4 | #5| #1 | #2 #3
topics 2.Secondary data —
Boundary 1.Boundary #2 5. ELV management
Conditions 3. 2ndife Parts out of sale region
2) Other % 4. Logistics 6. Recycle process
* | K * | K Y
4. Summary for drafting w5




Meeting Document A-LCA-15-001r3e
15 IWG on A-LCA, 18%-19% April 2024

Draft agenda for the 15 Session of the Informal Working
Group on Automotive Life Cvcle Assessment (IWG on A-LCA)

Day_2 (19" April, 2024)

Meeting info
Date April 18" and 19", 2024
0:30 ~ 17:30 on 18th
Time 9:30 ~ 16:45 on 19
The K HOTEL SEOUL (3F, Geomungo Hall Section C)
Venue (03183) 70, Baumoe-ro 12-gil, Seocho-gu, Seoul, South
. please click here
Link
Day_1 (18" April, 2024)
. Meeting Purpose or
Time Agenda Item Lead D e B8 Tareet
0:30 ~ Welcome and . . Information
introduction Chairs NA sharing
~9:35 ‘:':;Eg:lun of the Chairs A-LCA-15-01* | Agreement
Adoption of the last . . we|
~9:40 meeting minutes Secretariat | A-LCA-14-05 Agreement
Overarching aspects )
Chai Tem"‘:h“;'f h Decision &
v et airs spects_after 13t
~ 10:30 iﬂﬂiﬁfﬁ . meeting xigc*** status update
10:50 Coffee Break
~ 10:5
Status of each SG
activities - A-LCA-15-02, 04,
SG leaders 05, 07 and 08" status update
~ 12:00
- 13:30 Lunch Break
Status of each SG e "
~15:30 activities 5G leaders status update
~16:00 Coffee Break
~17:20 :gﬂz:ieach SG SG leaders * status update
~17:30 Closing Chairs NA Closing

. Meeting Purpose or
Time Agenda Item | T, ) E—— Target
0:30 ~ |7 Welcome and . . Information
introduction Chairs NA sharing
~ 9:40 8 L{Ecgap\::lfldlscussmns Chairs NA Agreement
g | Interaction between
8Gs, including coffes 8G leaders status update
~11:00 break
4 | Overarching aspects Owerarching
. .-‘m]'.-e;'ts_at'ter 15th Decision &
CPs' and NGOs' opinions Chairs [ meeting xlsx status update
~ 12:00 are weleomed*
- 13:30 Lunch Break
9 Outcome of status update
mnteraction session 56 leaders including
~14:30 between SGs agreement
10| Issues on drafting, Chairsé
~16:00 including coffee break |g; |aaders
11 | Any other business Motification
® Green NCAP in Korea All A-LCA-15-00e Information
~16:30 sharing
~16:40 [12 Next steps Chairs
~16:45 |13 Closing Chairs NA Closing




Result of interaction

Interaction Result Next action
with
SG1 An overarching scenario for logistics SG1 to capture in
Determining the cut-off criteria for  overarching aspect
whether the logistic impact of EoL is
eliminated
SG2 Environmental burden for recycle SG5 to share recycle
material modeling
SG3 EoL allocation SG3 and SG5 to conduct
separate meeting
SG4 How to treat maintenance parts SG4 and SG5 to conduct
separate meeting
SG6 For emission factor of electricity and SG5 to send request to
fuel, which future scenario values or SG6
current values are used in the EoL
calculation?




Agenda

3. EoL LCA discussion

1) Other controversial topics discussion
- EoL secondary data availability investigation in EU
- ELV management out of sale region



SG5 Controversial topics -Progress and actions-

0.Material/Part
s recycling
modeling

1.Boundary
conditions

3.Second life
parts

4.Logistics

| 5.ELV
I management out
I of sale region

Recycled Closed Loop Circular
content method Approximation Footprint
(Cutoff) Method (CLAM) Formula (CFF)

—————
- ~§

i Agree with LTM S

\\ proposal _ .-
Secondary data availability of each EoL process and CFF parameter
in Japan. China and US confirmed. Follow up EU region.

-SG5 common position confirmed

————_—-'—'__—————————————————————————

- _I ncluge o , -Almost SG5 common position confirmed
T -JRC; Neutral, FR; t.b.c

¢~ Include ) -Proposed as one of overarching aspects in IWG.

~ 4

& -Wait for SG1 direction
--------- _ e m == l
,-Take into account. Take into account | -Take into account, |
(Qrocess of country of global average  ( process of country ; |
\___S_a_le____, Need to study a compromise --_Qf_ EoL __--" |

-~ -
S e e ==

26



2. Secondary data

Topic

Secondary data

Global harmonised

Option 1
<Level2>

Option 2
<Level3>

Region by region

Need to confirm Secondary data of each process

Country by Country

Option 3
<Level3>

I unit
and CFF parameter in each country or region —
Primary
JPN, CHI, US confirmed, Confirm EU today U [PRC] FRA[ GR | iR [InD N
sokk | aokk | Rk | rokk | xRk | xRk | xRk
teacieric Dismantling ELV weight [kg] * sk |k | ok |k |k || mekk | kR | sk | kokx | kR | kokk | Kok
Dismantled ELV transport Dismantled ELV Welght [kg] * *x *ox *x *x *x Rl el ool Bolaall Bokioll Mokl Baial
Shredding Dismantled ELV weight [kg] * sk |k | owk |k | kR || ko | ok | sk | kx| kokx | Kok | Kok
Recovered . Disposal/Recycle  |Parts weight [kg] * sk | ok | e |k | || ok | Rk [ ok | ok |k | ook | ok
parts 1. Tire ; sk | kk | ok | sk | kx| kR | Kok
freatment transport Parts weight [kg]
2. Lead Disposal Parts weight [kg] sk |k | owk | kR |k || mkk | kx| kskk | kokx | kokx | kokk | Kok
BAT transport Parts weight [kg] Kok | okkk | kokok | kokk | dokk | kook | ok
3. Air Disposal Parts weight [kg] sk |k | owk |k |k || sk | ok | kx| kx| kol | kR | Kok
Bag transport Parts weight [kg] xRk | kkk | kokk | kokk | kkok | kokk | xRk
Disposal Parts weight [kg] wok |k | ook |k | k|| sokk | ok | Rk | Rk | kx| KRk | kR
4. Lubricant -
transport Parts weight [kg] sk | xRk | Rk | kR | xRk | xRk | ok
5. AC Disposal Parts weight [kg] sk |k | x| ok |k || ok | k| kx| kR | Rk | ok | ko
refrigerant transport Parts weight [kg] sokk | ok | kkok | ko | kokk | kkk | KRk
Repurpose/Recycle/Disposal | Parts weight [Kg] * sk |k | owk |k |k || mkok | kx| kskk | kokx | kokx | Kok | Kok
6. LiB BAT -
transport Parts weight [kg] sokk | kkk | ok | rkk | kkx | kR | Kok
7. Other Disposal/Recycle  |Parts weight [kg] sk |k | owok |k | k|| mekk | ok | Rk | kx| kokx | kokx | kR
Parts transport Parts weight [kg] sokk | xkok | Rokk | kokk | xRk | xRk | xRk
ASR ASR transport ASR weight [kg] sk |k | owok |k |k || sokk | kokk | Rk | kokk | kokx | kkk | kR
trearment ASR Recycle ASR weight [kg] * sk |k |k |k |k || sk | ok | ko | kx| ok | Kok | Kok
Residue transport Residue weight [kg] sk |k | owok |k |k || sk | ok | Rk | kokk | kokx | kokx | kR
Landfill Residue weight [kg] * sk |k | x| ok |k || ok | sk | ko | kR | Rk | ok | ko




2. Secondary data availability -EU EoL process-

Region ; EU For detai EoL process confirmation, please refer to Sept SG5 material in Wiki
EU
Activity dat Intensity data
Grvay oo | oy | secnbny sl | pemane
(D1]ELV  |Dismantling ELV weight [kg] v EU ELV regulation
treatment I, edding Dismantled ELV weight [kg] v EU ELV regulation
(D2] a)Tire Disposal Parts weight [kg] v EU ELV regulation
[F){:Stosvered b)Lead BAT Disposal Parts weight [kg] Y EU ELV regulation
treatment |C)AIr Bag Disposal Parts weight [kg] v EU ELV regulation
d)AC refrigerant  |Disposal Parts weight [kg] v EU ELV regulation
e)Oil Disposal Parts weight [kg] v EU ELV regulation
Parts Remanufactuaring |Parts weight [kg] v EU ELV regulation
) Parts Reuse Parts weight [kg] v EU ELV regulation
f) LiB BAT

Parts Repurpose Parts weight [kg] v EU ELV regulation
Disposal Parts weight [kg] v EU ELV regulation
Other Parts Disposal/Recycle Parts weight [kg] v EU ELV regulation
[D3]ASR  |ASR Recycle (Thermal recovery) ASR weight [kg] v EU ELV regulation
trearment |/ sp Residue landfil Residue weight [kg] v EUIELV regulation

<legend symbol>
v ; Available
- ; Not available

EoL system boundary

- Vehicle EoL CO2 emission-

! - - - -
SGS5 (Eol) ! * ; Other. e.g. Primary data is available or possible to
D5 1
MSMATEe!  whote o Vehicied Recycing make secondary data
transpol
D5
Dismantledi
ani -
transport] 1
. :SR Residue )>|ReSAYe L || angrin | |
o L =l e

[(
. ¢
() Lead BAT—>{Transp
{(
@ Air Bay
d (p21

i

,,,,,,,,,,,,, I'e) )
Process 3 Process ‘ LiBBAJ—>[Transpor}-> | Disposal |Repurpose]i Recycle |
lo be calculated |Not calculated '

Vehicle EoL
CO2 emission=Z(C02 emission)

CO2 emission=Activity dataxIntensity data

Process
o be calculate

14



2. Secondary data avallablllty EU CFF parameter-

Region ; EU
CFF parameter a\l/)aaifgbsiﬁtty Data set information Remarks
A v Part C of Annex Il of EC Recommendation 2021/2279
R1 v Part C of Annex Il of EC Recommendation 2021/2279
R2 v Part C of Annex Il of EC Recommendation 2021/2279
_ Qsin/Qp v Part C of Annex Il of EC Recommendation 2021/2279
Ma:ee:;!ﬁszrts Qsout/Qp v Part C of Annex Il of EC Recommendation 2021/2279
Ev v Part C of Annex Il of EC Recommendation 2021/2279
E*v v Part C of Annex Il of EC Recommendation 2021/2279
Erecycled v Part C of Annex Il of EC Recommendation 2021/2279
ErecyclingEoL v Part C of Annex Il of EC Recommendation 2021/2279
Eer % Part C of Annex Il of EC Recommendation 2021/2279
LHV v Part C of Annex Il of EC Recommendation 2021/2279
Energy XER, heat v Part C of Annex Il of EC Recommendation 2021/2279
(ASR thermal
recovery etc) EsE, heat v Part C of Annex Il of EC Recommendation 2021/2279
XER, elec v Part C of Annex Il of EC Recommendation 2021/2279
EsE, elec v Part C of Annex Il of EC Recommendation 2021/2279

For detail CFF and CFF parameter confirmation, please refer to the European Commission Recommendation (EU) 2021/2279 t
CELEX:32021H2279&from=EN

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=

material

energy

disposa

(1-B)R, = (F —

(1-R, — R )= E,

(-R)E, +R, xf.-u-_;,_r_m.n,+c1 AE, x{;*'"
h

.......

% B neae — LV Xgg oo,

(1—- AR, x[!

recycd g ol

f\}.&u}

_L«!;,?,.J} <legend symbol>

2. )

@ v ; Available

- ; Not available

* ; Other. e.g. possible to
take CFF parametr

—E*. =




5. ELV management out of sale region

FRA OICA

ELV management Take into account Take into account Take into account
out of sale region process of country of global average process of country
sale of EoL
Neutral
CHI
CLEPA JPN JRC
Or,EU AL Or,EU AL EPA

Japan End-of-Life Vehicle Recycling and Treatment Flow

| )
| Dismantlin Dismantled ELV - ASR (vehice weight ratio 17.5%) )
ELV generated | process 9 I S;lrrjéi::;g ™ ASR recycling|
1 -
‘Endﬂf—Llfe vehicle generated: 4, 374,000 units |l| . ) . 1 {vehicle weight ratio 16.9% in ‘21)
21 | | Battery (vehicle weight ratio 1%)] ¥
| | Tyre (vehicle weight ratio 3%) | ASR recycling
I | —* Liquid (vehicle weight ratio 1.5%) Metal (vehicle weight ratio 77%) " residue landfill
I I Parts, raw material, -==fF===== (vehicle weight ratio 0.6% in 21)
I | etc.(incl. exported) o ]
' | Electric : ------------ X » Metal (+parts,
: I ' furnace, etc.| etc.) recycling
| JI Recycling EITrTeTﬂFhaE [_lesrnantled Vehicles Metal (Vehicle weight ratio 77%)



5. ELV management out of sale region

FRA OICA

ELV management Take into account Take into account Take into account
out of sale region process of country of global average process of country
sale of EoL
Neutral
CHI
=TET JPN JRC
Or,EU AL Or,EU AL EPA

- <New proposal draft>
The EoL GHG emission of vehicles exported from the country where
_they were sold/used should be evaluated by the EoL process of the

*country where they were exported and disposed/recycled, but if the

country to which they were exported cannot be tracked or it is
difficult to grasp the EoL process of the country where they were
exported and disposed/recycled, they may be evaluated by the EoL
process of the country where they were sold/used originally.

Exported Used Car: 1,344,000 unitslin 21



Agenda

3. EoL LCA discussion

2) Material/Parts recycling modeling discussion
- Each CPs and NGOs position
- Module D study interim report
- CFF or RCM application condition



Material/Parts recycling modeling
Internal discussion summary of Cutoff and CFF As of 26t Mar

Result RENEIR S

® CFF method: for the purpose of comparing
different technical route without considering
responsibilities ;

-Both Cutoff and CFF methods
should be included in the

China standard @ CUT-OFF method: for the purpose of comparing
. CATARC different individual products with same technical
Leading ( ) route.
Team -Detailed boundary and principle of these two
methods presemted in SG5 006
Japan -Support CATARC proposal -Specific use case description on Cutoff or CFF
(JASIC) to be discussed respecting ToR of A-LCA
-Both Cutoff and CFF methods -No strong position. A final official position
France could be acceptable, CFF is will be taken at the next SG5 meeting.
favorable
US(EPA) -Both Cutoff and CFF methods are preferable
-OICA sees the potential of the CATARC proposal. However, it is needed to wait
Main OICA for CLEPA to present their proposal too, and to get more detailed information on
Partici t the CATARC proposal.
articipants -Secondly, To request of a clear definition/condition when to use which method
-Cradle-to-Gate, step 1 (level 3&4 ,reporting’): Support Cutoff
CLEPA -Cradle-to-Grave, step 2 (level 1&2 ,technology comparison’): Support CFF
for selected parts and associated Materials
European -Only CFF, need to study Scenario, but having both methodologies in A-LCA
Aluminum could be acceptable
CFF approach is favorable. 203112275 on the use of the emvironmental footprint
Considering both methodologies methods to measure and communicate the life cycle
Observers JRC environmental performance of products and organisations, in

in the discussion according to the
scope could be acceptable

which Annex 1 e 2 refer to PEF (Product Environmental
Footprint) while Annex 3 e 4 to OEF (Organisation
Environmental Footprint).




Module D study interim report

<1st Meeting memo>
1. Meeting date; 7t March 2024
2. Attendee; Aoki-san, Zhang-san, Dominique-san, Goy-san, Nucci-san, Patrone-san,
Elena-san, Yamamoto, SG5 leading team member
3. Discussion & Conclusion;
-EU Aluminum and JPN presented What is Module D in Construction industry.
-Each party agreed to study about Module D treatment in A-LCA internally
<2nd Meeting memo>
1. Meeting date; 9% April. 2024
2. Attendee; Aoki-san, Zhang-san, Dominique-san, Hofer-san, Goy-san, Nucci-san,
Patrone-san, Elena-san, Yamamoto, SG5 leading team member
3. Discussion & Conclusion;
-CLEPA presented their study about new recycling modeling based on Module D
concept.
-JRC didn’t support CLEPA proposal because Module D didn't have A parameter and
proposed a compromise, which was;
« Keep Module D separate structure.
« Replace Module D formular to relevant CFF modular to include A parameter.
« Include separated relevant CFF modular to total vehicle CFP following CFF
philosophy.
-JRC compromise was confirmed as attached.
-Each party agreed to have further study based on JRC compromise and to have
another SG5 small meeting 3 weeks later.
-In order to support further study, JRC are going to e-mail CFF parameter in EF
compliant dataset by IWG @ Korea.
-This result will be shared in 23 April SG5 meeting as an interim report.



Module D in the building
sector

Benedetta Nucci

European Aluminium



References - building sector

e |SO 21930 - Sustainability in buildings and civil engineering works — Core rules for environmental product
declarations of construction products and services

e EN 15804/A2:2019 Sustainability of construction works — Environmental product declarations — Core rules
for the product category of construction products

When it comes to EN 15804, the two following publications from the metal industry explains how Module D
should be calculated :

https://iopscience.iop.org/article/10.1088/1755-1315/323/1/012049

https://www.metalsforbuildings.eu/assets/Uploads/e718754f3f/2021-08—-02-MFB—-position—Module—D—
and-—circularity—v2.pdf




EN 15804/A2:2019

TENSTRINTIHIN WIFHES ASSNESWERT INFIFHMATIHIN
i SUFFLEMENT AT
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| LIFE CYALE
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NS THICTION HENEFITS AND LS [SEVONT)
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Example — coil coated alu sheet

’

Premary Bam— @y M - )
: ~ e :
' )
' v H
: e i athad § :
; — : 4 LCA—RESULTS COIL COATED ELVALENF 1 mm; 1,5 mm; 2 mm
: : :
' . )
' e ' 4.1 Result of the LCA — Environmental impact Coil coated ELVAL ENF 1 mm, 1 m*

'

1 Mo om Cot Proctscnon ' The tables below report the results of the LCA study for 1 m? coil coated aluminium sheet ELVAL ENF
'
A1 - A3 v ' 1mm.
: e g onc Pre treatment :
: Y E 4.1.1 Core environmental impact indicators
: d :" - L Table 6 Core environmental impact indicators for 1 m? coil coated aluminium sheet ELVAL ENF 1 mm
)
' '
: m;“ E m Impact Unit A1-A3 A4 c1 c2 c3 ca D
: Lninsing o Saleang ' R4 category
. v ' ":' GWP - 5 1,81E+401 4,38E-01 | 2,62E-02 8,58E-02 @ 7,91E-04  -1,20E+01
: P E | total !
1 A 4 - GWP - kg CO; eq. 1,81E+401 1,31E-04 4,34E-01 2,60E-02 | 8,50E-02 | 8,12E-04 -1,20E+01
; v Eomee : fossil
' '
O LT =P =P ' GWP - kg CO; eq. 2,286-02 | 6,58E-08 345603  1,31E-05 528E-04  -2,36E-05 -2,54E-02
: V O matog ant Qwecton E ' qunk .
E = __'._,_ ' GWP - kg CO; eq. 5,46E-03 8,50E-07 6,37E-04 1,69E-04 | 2,076-04 | 2,39E-06 -1,58E-03
! V s E luluc ‘
'
: . b 5
. '
- v !
' A o B g :
' v
' v > e :
- i
\ '

Figure 1 Main production processes and components of coil coated sheets



/ The principle of EN 15804’s Module D: Basics

Assuming 25% recycled content, and an end-of-life recyclability of
100%

Module A

Environmental benefits ¢
of 25% recycled
content reflected in
Module A

Additional net

Module D environmental benefits
from end-of-life stage,
l.e. 75%, reflected in
Module D




/" The principle of EN 15804’s Module D: Example

Module D =
EoL - RC

o '@- .
- ) O‘

Dismantling

and collection

Module D =
- 3,1 kg GHG/kg
profile

I~ 0,5 kg GHG kg

6,7 kg GHG/kg

283

=) > d@m

Casting

4,2 kg GHG/kg

Extrusion
— |

Recycling parameters:
* Recycled content =40%

* EoL recycling rate = 90%

Integration
in building

0,7 kg GHG/kg

Module A1-A3 : 4.9 kg
GHG/kg profile




/' Details Mod. A & D-EN15804

€modute A = €PE T Myptin Evnrin T Murin - E MR aper Eow in T MER in ~EER after BoW in ‘ Same as cut-off

€ module p1 D€ING theloads and benefits related to the export of secondary materials:

J

QR out

M
i

" Qs

T Net flow!

€ module D1 ~ Eyntsus out

MRI’.HL- } MR after EoW out

Z {M MR out

specific loads and benefits per unit of output for module D

€ module D
specific loads and benefits per unit of analysis for module D related to the export of
e
s “module D1 secondary materials
e specific loads and benefits per unit of analysis for module D related to the export of
module D2 gecondary fuels
e specific loads and benefits per unit of output for module D related to the export of energy as
module D3
aresult of waste incineration (for R; <60 % and R, > 60 %)
€ e De specific loads and benefits per unit of output for module D related to the export of energy as
moduie

a result of landfilling



/ CFF

Material

Qsin

)

P

) + (1 - A)Rz >< (EI'EC)N:“IIEEDL - E-;r }C
P

Energy (1 — B)R; X (Egg — LHV X Xgg oo X Esghear — LHV X Xgp clec % Egg alec)

Disposal (1 — R, —R3) X Ep

For a detailed comparison of Module D with PEF:

lCut—offWhen A=1

End-of-life modelling of buildings to support more informed decisions towards
achieving circular economy targets
Sahar Mirzaiea, Mihaela Thuringb, Karen Allackerc

Available online



/' Example for automotive - Excel file: here

THE
‘Q ALUMINIUM
e e JRSTORY

LCA Chort 1 Cumulative Emissions by Distonce/Stage

Production 5164 - 9.343 : [ Life Cycle Emissions - Cumulative by Distance

Use Phase 35.422 33.772 i 200.000 Replaced
EOL Recycling Credit 33,27 30.371 - 200.000 49000 material-400 kg
Total 332710 20.371 200.000 steal,
25.000 oy —— Powertrain:
-~ e Petrol FHEV,
LT datir:
g 30000 3L1s0 —— Europe,
~ - Electricity
B 30371 during wse:
x X000 ) Globai, EOL
y / recyeling rate
= Al 0,9
g 20.000 o
F
E /
&
g 1500 — —— Boseline Vehice
= = —— aluminium
10.000 —— AHES
164
5000 7704
[1] T T 1
o 50,000 100,000 1500000 200000 250,000
Use Phase Driving distance [km]
LCA Chart 2;  Emissions by fndividual
Production 81 5.343 7.704 0 Replaced

Hea Dlaca a7 e s an aE ann W AN



<. CLEPA

European Association of Automotive Suppliers

Scope and End of Life allocation method
UN IWG A-LCA level concept




SCOPE AUTOMOTIVE SUPPLIER

” CLEPA
~ " s Eurgpean Association of
#+ Aulomotive Suppliers

Ecosphere

Au#omotiue Supplier Scope
A-LCA Boundary

Recycler Scope

Different EolL allocation methods assume suppliers have direct cooperation in place for recycling of

0 0 Ale
| ,Cradle—to—Gate’
I 7 (1€ Dene
| 1%t life Product system
| Complete Vehicle
f:dUkQTUJI“G system | Background system Foreground system Foreground system Foreground system Background system
Secondary data | Secondary/primary data | Primary data Primary data Homologation data Secondary data
\upstream) I {Upstream) [Supplier manufacturing) (OEM car production) (downstream & (downstream)
| aftermarket)
Virgin raw | Transformation Transformation Bodyshop & Operation of End-of-Life
material | process from raw process from assembly of c omp lete vehicle treatment of
extraction | material to intermediate to finished P complete vehicle
| intermediate by finished (purchased) and its parts
| tier n suppliers (purchased) part parts to
| by tier 1 suppliers complete vehicle
Inputs |
Material i
Energy 1 > |
(Transportation) | r
Outputs

ELV parts (actually that is covered within in OEM responsibility or handled different according regional
market demands & mechanisms).

Courtesy to Magna LCA team

4/9/2024

%]



CLEPA

‘E F s OPEN LOOP / CLOSED LOOP RECYCLING

In 1SO14040, the hierarchical
allocation order provided for
solving multifunctionality is
relevant for modelling
recycling emissions based on
company-specific data.

1SO014044, defines three
different EolL allocation
procedures applicable for
recycling

1. Closed-loop allocation
2. Open-loop allocation

3. Open-loop case with
closed-loop procedure =2 an
allocation problem emerges
concerning the recycling
benefit of export or imports to
other product pools

1) dividing the process Into sub-processes and “cutting off” the sub-processes providing

the secondary function

2) “system expansion” where all functions of the product system are integrated into the

system boundary through avoidance of impacts

3) if allocation cannot be avoided, an allocation approach based on inherent properties

shall be applied

Technical Description of a
Product System

Material from a product
systemn is recycled in the
same product system

Material from one product
system is recycled in a
ditferent product system

4

1

Closed
loop
Closed
loop
Open
loop
Open
loop

~

Allocation Procedures for
Recycling

Material is recycled
without changes to
inherent properties

Recycled material
undergoes changes to
inherent properties

4/9/2024



CLEPA

ot e oo D|FFERENT EOL ALLOCATION METHODS

»*

Swedish Life Cycle Center (overview): European Product Passport initiatives discuss a

selection from the Swedish overview:

R

International EPD system
PAS 2050

100/0 method Greenhouse Gas Protocol o Cut‘Qﬂ: ap proach

Dutch Handbeok on LCA

simple cut-off Recycled content approach

Cut-off with economic
allacation

Clepa proposal as alternative to CFF 50 219302017 TR
L ) s a dlL LIV L= e
Cut-off plus credit WModule D EN 158042012472 + CE

16970:2016
Ri el tant [Co, N
FM16485:2014, e ontant [Co, (JL of scape as not decisive for comparisan of EOL app

material

150 14044: 2006 + 150 TR 14049:2012
Closed-loop approximation 150 14067:2018

0100 method 150 209152018
Allacation to material losses End-of-life spproach PAS 2050:2011
Recyclability substitution Greenhouse Gas Protocol . .
Value of scrap approach WorldStesl Association 9 S‘UbStltUtlon approaCh

International Stainkess-Steel Forum
Out of scope as not decisive for comparisen of EOL approaches

Cradits given for

Allocation to

10040 method recyclable materials
virgin material use assumed to substitute
primary materials (Co
S0/50 methods Hordic Guidelines on LCA NI.CI_J. M, Al steel, !
Ekevall {2000) plastics atc.)
Quality-adjusted 50/50 German requirements on LCA of - =
a2 UBA approach beverage packaging Circular Footprint Formula
Allacker et al. (2017)
Circular Footprint F | PEF h Product Envi ntal F int Guid
rcular Footps ormula approac| roduct Environmental Footprint Guide Factor ‘&' (between 0-1) allocates ettt
betwean burdens/benefits of recycled €£— recyclable materials
Market price-based allocation Open-loop procedure 150 140672018 content and EOL Recycling
R, Racyclai content {Co, Mi) Ry:Recycling rate
Market price-hased - Schrijvers et al. {2016a)
substitution
Price-elasticity approaches Market-based modeling Elevall {2000) . Pred Distribution
- he Doi
Allacation at the point of APOS Ecolnvent

substitution .
* CFF developed and proposed by IRC for PEF in Europe

Courtesy to IVL Swedish Environmental Research Institute & Battery Pass Consortium 4/9/2024



CLEPA
» European Associotion of
e Automotive Suppliers

CLEPA PRIORITIES FOR EOL IN A-LCA

Autonjrotive suppliers main scope

Ecosphere

Background system
Secondary data

Background system
Secondary/primary data

A-LCA boundary
,Cradle—to—Gate’

Foreground system
Primary data

15t life Product system
{Complete Vehicle)

Foreground system
Primary data

Foreground system
Homologation data

Background S}fslcrrl
Secondary data

/

L]

-

/

(upstream) (upstream) (Supplier manufacturing) (OEM car production) (downsfream & (downstraam) .
aftermarket) !/
Virgin raw Transformation Transformation Bodyshop & Operation of End-of-Life
material process from raw process from assembly of c omp lete vehicle treatment of
extraction material to intermediate to finished P complete yehicle
intermediate by finished (purchased) and its parts
tier n suppliers (purchased) part parts to
by tier 1 suppliers complete vehicle /
Inputs /
Material
Energy ot
(Transportation) f |

Prio 1: ,Recycled content’ for EoL-phase of automotive parts
- Cut-off Eol allocation for regional PCF reporting (level 3 hotspot parts and level 4)

Prio 2: ,Separate EoL modul‘, EPD KPI (separate CF calc/report) for EoL phase

{option for technology comparison: CFF for mandatory Eol materials = relevant materials & CFF parameters tbd)

Courtesy to Magna LCA team

4/9/2024




A-LCA SCOPE & EOL OPTION ‘SEPARATE EOL MODUL i
»*
A
Ecosphere * Infrastructure = construction or dismantling of power-/plants, roads, railways, etc. always cut-off.
A-LCA Maodul A-LCA Modul A-LCA Modul (A-LCA Modul
Cradle-to—Gate-phases Use-phase EoL-phase 2nd life-cycle 5;_
Jimpact from gate raw materials extraction to finished vehicle (1st life product)’ ;Jmpact from gate ,impact from gate ELV ,impact from Eg_
v gate ELV
1= life Product system llection® . ‘ - :
(Complete Vehicle) collection disposal dlfposal to 2nd
life market’)
Background system  Background system Foregraund system Foreground system Fareground system Background system S\
Secondary data Secondary/primary data | Primary data Primary data Homologation data Secondary data i 6 Nl
{upstream) (upstream} (Supplier manufacturing) (OEM car production) (downstream, aftermarket) {downstream) 3. c’:‘v :
I
Wirgin raw Transformation Transformation Bodyshop & Operation of End-of-Life -Q‘ E‘é-b
material process from raw process from assembly of comp lete vehicle treatment of O?’ ,“‘é"
extraction material to intermediate to finished P complete vehicle g ‘.f"
intermediate by finished {purchased) and its parts .asf-‘," .-g-‘
tier n suppliers (purchased) part parts to I P
by tier 1 suppliers complete vehicle N
Inputs B
Material . SG5 (material) |
Energy S
(Transportation}) T
Outputs
iGHG emissions
i{Waste or material/
fenergy recovery)
SG2 +SG3 SG4 J{ SG5 (product)
Transports (Well-to-Wheel approach) included between gates & inside gates (for inbound & outbound logistics) >

Courtesy to Magna LCA team

4/9/2024
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JRC Compromise proposa -Keep Module D separate structure.

-Replace Module D formular to relevant

Module D

2m — 1 kg of sheet

e = a i

PROMCTSTAGE EAD OFLIFESTAGE :

pror I | S | R |

= —— | | | i
!

4()° [ ‘

: s, i i

§ !

- i
YL~ E i
;;ﬁdli\: |
AR i

CFF modular to include A parameter.

-Include separated relevant CFF modular
to total vehicle CFP following CFF
philosophy.

RCM
(1'R1)XEV+R1XEI‘GC equivalent

Module D 4+

—nel s Module D

= outputs —

puts B (R2-R1)x(Erec-QXEvV)| formular

Fig.2. Module D illustration as per EN15804 | |
|
CFF RCM
. equivalent
Production burdens (1-R,E, +R, X Erecyc!ed in CFF
modular

Burdens and benefits related to _(1 L A)R x| E
1

L I |

recycled EF X

secondary materials input Qp Module D
_ Usout formular
Burdens and benefits related to 1— AR, X (E _ . — E! % =Relevant
\ secondary materials output ( ) 2 recyelingEol v Qp CFF modular
N— /v
In case that
1-R1)xEv+R1XxErec
-A=0 -Ev=E*Vv ( )

-Erec=ErecEoL -Qsin/Qp=Qsout/Qp

+

(R2-R1)x(Erec-QxEvV)




<2nd draft >
CFF or RCM(Cutoff) application guideline

- Circular Footprint Formula (CFF) or Recycled Content Method (RCM) should be
applied to the evaluation of material/parts recycling.

- In cases where obtaining appropriate data for CFF parameter setting is difficult,
Recycled Content Method (RCM) should be applied with the effort to develop CFF
parameter

- LCA owner should decide CFF or RCM application based on Use case taking
Pros/Cons of each methodology into account.

Main remarks in Mar. SG5
Dominique MARTINEAU (CLEPA/Vitesco Technologies):
*Highlights the need to clarify the functional unit of the study.
*Suggests separating the discussion of parts recycling and material recycling.
Benedetta NUCCI (European Aluminium):
*Supports the second draft of the application guideline.
*Discusses the possibility of applying the CFF to complex components with
simplifications.
Dietmar HOFER (CLEPA/Magna):
«Advocates for the strict application of the CFF to specific materials rather than
complex products like vehicles.
*Raises concerns about the practicality and complexity of applying the CFF to a large
number of materials.
David MEYER (EPA):
*Reminds participants of the flexibility and purpose of LCA studies.



-3 draft to be updated

CFF or RCM(Cutoff) application guideline

- Circular Footprint Formula (CFF) or Recv~ ent Method (RCM) should be
applied to the evaluation of materi>'’ da e _a1g.

- In cases where obtainino - \Oe 8 .ata for CFF parameter setting is difficult,
Recycled Content Meth '(0 _.ould be applied with the effort to develop CFF
parameter

- LCA owner should decide CFF or RCM application based on Use case taking
Pros/Cons of each methodology into account.

To be updated after SG5 small meeting #3 for May SG5



Agenda

1. SG5 009 minutes & 010 agenda confirmation
2. GRPE A-LCA IWG 15th session flash report
3. EoL LCA discussion

1) Other controversial topics discussion
-EoL secondary data availability investigation in EU
- ELV management out of sale region
2) Material/Parts recycling modeling discussion
- Each CPs and NGOs position
- Module D study interim report
- CFF or RCM application condition

4. Next action



3. SG5 12 months Schedule Next
2023 2024
7 |18/ 9 [10/11[12] 1 [2]| 3 | 4 [ 5/ ]| 6
Main activities Develop Methodologies
PAY
GRPE A-LCA IWG 10 ARRAS PERAGEN DA
¥ w 17-18 W 7-8 20 18-19
SG5 leading team Meeting (LTM) e e, s [, 5, BBl W% " *ﬁ
SG5 Meeting Y26 Yo12| |54 Y919 [Yr 13 |Yr12|¥% 23 ;1//\427 ‘2///\467 ;\; i e
1. Level concept %12
Definition & Initial target
. Reginal info. sharing Harmonization
2. System boundary with , ,
activity data & Intensity A PASII P * * 1"& Y
data based on each JPN, [EU#1 [EU#2 us| #1 #2 Final
regional EoL process CHI Regional 2ndafy data
Study
Common CFF or RCM
Pros/Cons Application
Objectives 1) Material /Parts #JRC fAMA Discussion condition Stugdly
recycling CFF CFF *
3. Contro | Modeling INtro-| - intro. [» x | xlx x| % | % x| | Final
versial #1 #2 | #3 |#4 | #5| #1 | #2 #3
; 2.Secondary dpata —
topics Boundary 1.Boundary #2 5. ELV manag¢ment
Conditions 3. 2ndife Parts out of sale region
2) Other % 4. Logistics 6. Recycle protess
* | K * | K Y
4. Summary for drafting PA¢




- Next SG5 meeting

1. Date ; 2hours, late May.

2. Venue; Online
3. Attendee; all SG5 member

4. Agenda; according to SG5 12 months schedule
- Material/Parts recycling modeling

Focus on Module D study#3 and CFF or Cutoff application
guideline 31 draft

- Other controversial topics discussion
EoL process modeling harmonization

- Drafting plan
- Next action

<Proposal>
-May SG5 ; 23 May from 12:00 to 14:00

@CET



<SREDRE>

1) 3&0 Controversial topicsDimisk
'%I:E)J/ }\‘JTU @n:l:'fﬂﬁ
-ASRZFNDY -V )L/ —5F4ih

2) DraftingDiEsH 75

Appendix



Material/Parts recycling modeling
Internal discussion summary of Cutoff and CFF

Result Remarks

. Both Cutoff and CFF methods ShOLIld be ® CFF method: for the purpose of comparing different technical route without
. . considering responsibilities ;
China (CATARC) included in the standard @ CUT-OFF method: for the purpose of comparing different individual products
with same technical route.
Leading Team +Detailed boundary and principle of these two methods presemted in SG5 006
Japan -Support CATARC proposal -Specific use case description on Cutoff or CFF to be discussed
(JASIC) respecting ToR of A-LCA
France -Both Cutoff and CFF methods could be -No strong position. A final official position will be taken at
acceptable, CFF is favorable the next SG5 meeting.
US(EPA) -Both Cutoff and CFF methods are preferable
-OICA sees the potential of the CATARC proposal. However, it is needed to wait for CLEPA to present their
OICA proposal too, and to get more detailed information on the CATARC proposal.
Main Participants \ -Secondly, To request of a clear definition/condition when to use which method

-Cradle-to-Gate, step 1 (level 3&4 ,reporting’): Support Cutoff
CLEPA -Cradle-to-Grave, step 2 (level 1&2 ,technology comparison’): Support CFF for selected parts and
associated Materials

European -Only CFF, need to study Scenario, but having both methodologies in A-LCA could be acceptable
Aluminum
-CFF approach is favorable. Considering both gﬁ;:gg%"?izﬁggiﬁ:..fiei;’cje‘lg"v?;%"m";‘nig."S{Eéfii:nieﬁ ;E)Sg:u%"é52%?g;;ﬁ%&i“ﬁ.‘n“xzﬁ;’ﬁ”iz“;ii‘fz Srere
Observers JRC methodologies in the discussion according to ? ’ i

the scope could be acceptable

\

Status comment from OICA representative as of 26t Mar.
1.0ICA does not have a clear position and decision-making is based on universal consensus.
2.ACEA and JAMA have different preferences for cutoff and CFF methods.
3.0ICA proposes sharing pros and cons for both methods.
4. The EPD module approach is seen as a potential compromise.
5.A separate discussion on the module D approach, similar to CFF, is ongoing
6.0utcome to be presented in the next SG5 meeting.




1. SG5 system boundary including SG2 boundary

1) From ELV transport to Disposal (e.g. Incineration or Landfill)
2) Material recycling

-SG5(EoL) ; to Scrap generation

-SG2(Material) ; From Material recycling
3) Parts reuse/repurpose

-SG5(EolL) ; to reuse/repurpose parts generation

<JPN EoL process SG5 (Eol)
and system boundary >+

SG2 (Material)

Metal recycle

ranspo Metal recycle

o . |

§ ASR ASR . Residu 1

@ ELV #ismantlir{c ranspo recvcleé@‘s'd@?‘anspo Landlf,

transport N 1

r- -~ T T o T TS s o T T .

: Each CPs and NGOs position
> n Po sposall R le
@) Tie—> Transpori->Disp l! ecycle]

: Option 1 Option 2
>Disposal Agree Not Agree
> (@) AC refrige}fenspor-> Disposal
> (€) Oil) ——ffransport-> Disposal CHI EU AL

> Disposalk_eEu;p;s?eRet PN i
JRC OICA

Process I@uts, outpu%
Related to EoL etc. EPA CLEPA




3. Second life parts

Include with below condition

CHI

JPN  CLEPA

Option 1

EPA

neutral absent
EU AL FRA

OICA JRC

Exclude

- Include in case that Second life parts traceability confirmed

<China Dismantli

ng parts progessing of Eol

ehi

>
emanu(fla!cquring_(_SQS)_LRgug(iGi)/ﬂegumo_sim(iGi)/Qi.moial_( G5)

— 1

R o) i T P et | eel
| Reaister | ~| Fuel tank |—>Ferrous waste Shearing |->| corting briqueting Smelting steel
| Recycle | Manual Ceh | Nonf
ooy ] | wastepwe  |—=——p[ TR P Tnremoa [ TEEEE F——p o onder
storage e e |~
|| [t azardous  Disposal| :
Prima brero— waste disposa
| Catalytic Wastg | Recycle Crushing - - — | Precious
catalytic | corting Smelting H leaching H purification I—I-> metal
| converter I Disposal |
I qug?‘kgas Wgztsetggzld + | Liquid residue II | ~ Valve II | Pyrolysis II | chkmgi | > Ferrous waste
I
Lead-acid Waste lead- | Recycle k | Flectrolyte - MuTtiple 2 | Secondary
: acid battery I extraction H Crushing H screeni Sticliing | lead
| Product
Recycle | |
| " Mixing with " 3 made of
| Glass Waste glass B | Crushing stock H Melting H blowing |—|-> secondary
ecycle OW- = ss
| Waste rubber I—H Purification H temperature Gas-liquid Condense : 8!?
Recycle — .
: Waste plastics :4” Crushing H Rinsing H @Sﬂt%m Plastics pellet
) 4 afe-and Recycle I Secondary metal
Secondary | Waste metal Y Shearing H Exetcrx%t: |->| FETETE] f: |->| Smelting I—I-> (ferrm?; and
dismantling y Remanufactur nonferrous) .
| Assembly* and l—f;e—‘ Checking Rinsing Parts Testing Remanu acgurl
other | Reus | | ng product
| components | No additional > Reusage
duct
I R | process pro
I Traction | Reore Pretreatment Leaching and Precursor Sintering : Ssac;)hr:)d;ery
Repurpo material
| battery purp Pack - Recombinatio Welding Repurposing
. Cell testing
| | | n a | battery
I ~| Other parts I } Disposal FI To be added | |
I J — -
Fuel Vehicle- . . —
I:I Common . specific . EV-specific *Assembly: Engine, Steering gear, Transmission, Front and rear axles, Frame,

process

etc.



3. Second life parts - Parts recycling modeling study -

- 1. Remanufacturing and 2. Reuse can be evaluated by either CFF
or RCM with same recycling credit in 1st and 2" Automotive-product

- 3. Repurposing can be evaluated only by CFF with some recycling
credit in 1st Automotive-product

| CFF RCM

1. Remanufacturing O O

(e.g. ELV BAT=New vechicle) In case of A=0.5 1st A-product ; 0%credit

: : : 1st A-product;50%credit 2nd A-product ; 100%credit
High quality recycled BAT required 210 A-product. 50%credit
2. Reuse O O

(e.g. ELV BAT=Repair parts) e O A 15t A-product ; 0%credit

. . : . -product; 50%credit 2nd A-product ¢ 100%credit
Middle-High quality recycled BAT required 2nd A-product; 50%credit RIOCHICLS OCrECII
3. Repurposing O X

i In case of A=0.5 1st A-product ; 0%credit

(eg ELV B.AT:Other IndUStFY) 1st A-product;50%credit (2nd other industry product

Low-Middle quality recycled BAT required (2 other industry product :100%credit)

;50%credit)



4. Logistics absent  FRA

Option 1 ___Option2 | Option3

Include Exclude other

EPA  OICA CLEPA EU AL CHI JPN JRC

-Confirm Cutoff criteria in A-LCA first

<JPN EoL process and system boundary>

transport Metal recycle

Metal recycle

\ . Residu
> Resud@» Landfill
@ A —E*)ismantlin# recycle{ transpo

transport

|
> 9|Disposal! Recycle]
@) Lead B> Frmapar> Disposal
> (@ Air Bat > Disposal
b @ AC refrigepiransport-> Disposal,
> (€) Oil ) —>fTranspori> [Disposal],
> DisposalRepurposg Recydle|

Process puts, outpu
e Related to Eol { etc.




6. Recycle process

Option1 L Option2 L Option3

Recycle process Current process Future process

All participant
support optionl

FB summary from 12t July SG5(EoL) Meeting material

Lv.1
. ‘g . Lv.2 Lv.3 [ Lv.4
eyl S'mp"f'ngGe“er'c Targeted LCA Extended LCA | Full LCA
4. Recycle <FB>
technology - Always refer to current basis for the modelling of EOL
scenario - How do we validate non-existent future data

=Change Lv4 definition from Future basis to Current
basis and delete 4. Recycle technology scenario from
level concept

Current basis Current basis j Future basis




<2nd draft >

CFF or RCM(Cutoff) application guideline

- Circular Footprint Formula (CFF) or Recycled Content Method (RCM) should be
applied to the evaluation of material/parts recycling.

- In cases where obtaining appropriate data for CFF parameter setting is difficult,
Recycled Content Method (RCM) should be applied with the effort to develop CFF
parameter

- LCA owner should decide CFF or RCM application based on Use case taking
Pros/Cons of each methodology into account.

Dominique MARTINEAU (CLEPA/Vitesco Technologies) :

AT 1 DYEEE B Z BRME(C T A E S Zr@ALE T,

SBmUBAIILEXTUT IVIBA DD EEZIRER.

Benedetta NUCCI (3—0Ov/\7IL==DL) :

PIVT=232 AR DE2RT TN Y IR—NUE T,

CFFZz B b UIAE AR ERmRI(CE R I 3 al gE1E(C DWW TEEER 9 Do

54—k —/RJ7— (CLEPA/XTT) :

B LB EFRR M TR FEDMBINDCFFOES IR EAZIRIELE T,
CFFZZ DM RHOER I 2 EDERMES LUEMIECOVWTORZZIRIL I 5,
David MEYER (EPA) :

LCARAFRDEEFEHRNZSNIBACBV\HEES,



5. ELV management out of sale region

FRA OICA

ELV management Take into account Take into account Take into account
out of sale region process of country of global average process of country
sale of EoL
Neutral
CHI
CLEPA JPN JRC
Or,EU AL Or,EU AL EPA

Japan End-of-Life Vehicle Recycling and Treatment Flow

The EoL GHG emission of vehicles exported from the country where they
were sold/used should be evaluated by the EoL process of the country
where they were exported and disposed/recycled, but if the country to
which they were exported cannot be tracked or it is difficult to grasp the
EoL process of the country where they were exported and
disposed/recycled, they may be evaluated by the EoL process of the
country where they were sold/used originally.

| MRECYCHNg Or ne vwnoaie wisimanuea venicies IVIeLdl (Venicie weignu rauo o)

____________ e e e e o e o e

Exported Used Car: 1,344,000 unitslin 21



Country:; China

For detai EoL process confirmation, please refer to Sept SG5 material in Wiki

Intensity data

Activity data Secondary | Secondary
EoL .
OL process (Primary data) data data set Remarks
availability | information
(D1]ELV  |Dismantling ELV weight [kg] v CALCD
treatment [gp redding Dismantled ELV weight [kg] v CALCD
(D2] a)Tire Disposal Parts weight [kg] (V) CALCD Perhaps we have misunderstood this table.
Recovered . ) We do have data for the dismantling phase.
parts b)Lead BAT Disposal Parts weight [kg] (v) CALCD The data for tires, lead BAT, and AC
treatment |C)AIr Bag Disposal Parts weight [kg] = CALCD [refrigerant,oil,LiB BAT are what we
d)AC refrigerant |Disposal Parts weight [k v cALcp  |understand to be from the dismantling of
) . 9 : P .g [kg] () the whole vehicle into its components, and
e)Oil Disposal Parts weight [kg] (V) CALCD |this data does exist. It is allocated from the
Parts Remanufactuaring |Parts weight [kg] — overall dismantling phase. The table may be
b R iaht Tk — tallying data specifically from the component
f) LiB BAT arts Reuse Parts weight [kg] to material phase, which indeed we do not
Parts Repurpose Parts weight [kg] — have.
Disposal Parts weight [kg] (v) CALCD
Other Parts Disposal/Recycle Parts weight [kg] — For the incineration and landfill phase of the
[D3]JASR  |ASR Recycle (Thermal recovery) ASR weight [kg] v eEy |k el ene OIS N Epoiist ED e
trearment : . _ . The data quality is relativley poor, so we did
ASR Residue landfill Residue weight [kg] v CALCD not include this part in the first report.

EoL system boundary
- Vehicle EoL CO2 emission-

D5]

ELV b
transport

SG5 (EoL)

Japan ‘
Automobile
Standards
Internationalization
Center

SG2 (Material)

Whole Dismantled Vehicled Recycling
T

D5
ismantie i ]
ELV
transpor 1
O v p i
% D T = ‘ -
IDismantled
ELV || ing0 =2 0 TTT TS TTTTTTTTooTTToC TS
transport

[D1]

b

SR i Residue
recycle "ranspo

Recovere 2
parts d) AC refrigers{ Transport 7
P

@ o) ——{Transport>

, [
Process || Process | ( Inbuts, fLiBBA)——{Transpor}->
be calculated |Not calculated | outputs,

Disposal

etc.

Repurpose]| Recydle |
l
1

Vehicle EoL
CO2 emission=2( CO2 emission)

Process
0 be calculate|

CO2 emission=Activity dataxIntensity data

14

<legend symbol>
v ; Available
- ; Not available

* ; Other. e.g. Primary data is available or

possible to




Country; China

Reference; JPN case

Data set . . Data set . .
CFF parameter availability Data set information Remarks availability Data set information Remarks
A _ PEFCR
R1 v CALCD Steel, Al, only v JAMA LCA guideline data set  [Steel, Al, Cu only
R2 v CALCD based on current technology v JAMA LCA guideline data set  |Steel, Al, Cu only
Qsin/Qp v JAMA LCA guideline data set  |Steel, Al, Cu only
Material/P
aterial/Parts [oc5,t/qQp - v JAMA LCA guideline data set |Steel, Al, Cu only
recycling
Ev v CALCD v JAMA LCA guideline data set |Steel, Al, Cu only, IDEA basis
E*v — v JAMA LCA guideline data set  |Steel, Al, Cu only, IDEA basis
Erecycled v CALCD Steel, Al, only v JAMA LCA guideline data set  |Steel, Al, Cu only, IDEA basis
ErecyclingEoL v CALCD v JAMA LCA guideline data set  |Steel, Al, Cu only, IDEA basis
Eer = v JAMA LCA guideline data set
LHV = v General JPN industrial database
Energy XER, heat — v General JPN industrial database
(ASR thermal E n
E, heat = i i
recovery etc) , heal v General JPN industrial database
XER, elec — v General JPN industrial database
EsE, elec = v General JPN General database

For detail CFF and CFF parameter confirmation, please refer to the European Commission Recommendation (EU) 2021/2279 through below link
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021H2279&from=EN

material A=R)E, +R, ’*[“I"‘-;.-.-_n—.-.-n"*'(] —AE,

energy

disposa

A= BYR x| Epp = LHV< Xy % Egp = LHVx X o % Fop )

(0-R, - R )= E,

&

0

i
O )

+:_1—A]R_,>{r

,

7 .y
*recyelingl. B =

Do |
)

4

: <legend symbol>
v ; Available

- ; Not available
* ; Other. e.g. possible to take CFF parametr
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