Calculating and Communicating Lubricant
Product Carbon Footprints:
The ATIEL / UEIL Method in Practice.

Mathew Evans

ATIEL & UEIL Joint Sustainability Committee
— Carbon Footprint Working Group

Deputy chief chemist / Vickers oils

ATIEL & UEIL Joint Sustainability Committee



Agenda (S

 About UEIL and ATIEL

 PCF in a nutshell

« WhyATEIL / UEIL

 Methodology, key takeaways

« Data availability

* Generating and Communicating PCF's
« Collaboration

 End user engagement

« Complience and legislation

ATIEL & UEIL Joint Sustainability Committee




ATIEL & UEIL
Joint Sustainability

Committee
Garb/Herrmann

Swanson-Parback/
Stephenson

Rhein/Herrmann Van der List/Booth

Southby/Masucci

DRIVING STANDARDS
IN LUBRICANT TECHNOLOGY

With the joint, inaugural meeting on
June 13" 2024, ATIEL and UEIL have
merged their Sustainability Committee
activities into one committee.

In a last step, beginning of 2025 the new
“Circular Materials Working Group” was
added to the JSC.

Now the JSC-organization covers all
currently relevant topics that need to be
addressed.




Product Carbon Footprint

“Sum of Greenhouse Gas
emissions and
Greenhouse Gas removals
In a product system,
expressed as CO2

equivalents [...],
ISO 14067:2018
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PCF — in a nutshell

WHY do we need a lubricants sector specific standard

methodology?

ISO 14067 only provides broad framework (not lubricant specific)

Transparency of PCF Calculation

WHAT does it describe?

Scope of PCF calculation (cradle-to-(outbound)gate)
System boundaries for PCF calculation

How the PCF should be calculated

How the PCF should be reported

HOW does it help the lubricants industry?

Transparency - 3rd party reviewed
Harmonization > ONE methodology

Pressure on stakeholders > ONE voice

Company
Methodology

UEIL/ATIEL
Sector-specific
standard
/TR
ISO ISO 14067 o
NS GREENHOUSE
IS0 14067 Broad framework GAS PROTOCOL




Joint UEIL/ATIEL PCF Methodology -

BASIS

 |1SO 14067:2018
7T['JVRheinIar('?d

» GHG Protocol
Product Standard

Certified Calculation r
Method E'

Regular
Surveillance

[ B and other Specialties

www.tuv.com
ID 0000087518

GOAL

 To harmonize PCF-calculations of lubricants and other
specialities across the value chain

« Achieving alignment in the lubricants industry, resulting in
transparency, comparability, and acceptability of PCF
calculations for their stakeholders

* Intended audience is internal and external stakeholders ”M'“ E%
globally, being, for instance: Customers, Suppliers, Lubricant
industry, Legislators, Investors, LCA/PCF auditors and
practitioners



https://www.ueil.org/wp-content/uploads/2023/12/UEIL_ATIEL_PCF-Methodology_Rev-1.pdf

Joint UEIL/ATIEL PCF Methodology =

Scope/Declared unit

* 1 kg of unpacked lubricant or other
speciality at the factory outbound gate

Product System

» Comprises the life cycle stages from cradle-
to-(outbound)-gate, resulting in a partial

e caloution [ cosetotommamaigos |
cradle-to-(outbound)-gate

» Covers the raw material extraction and (inbound)-gate-fo- ‘
manufacturing up to and including the (oubound)-garte
product manufacturing of lubricants and Upstream Scope 3 Scope 1
other specialties, as well as internal storage
and transport by the lubricant manufacturer

[ cradle-to-(inbound)-gate ][

Purchased Energy ~ SCcope 2

Including gate-to-gate-related upstream Scope 3
emissions (W aste, Water) Scope 3

cradle-to-grave




Joint UEIL/ATIEL PCF Methodology

System boundaries

Included (if not excluded due to cut-off
criteria)

Production-related raw materials

Production of capital goods

Fuel and energy-related utilities (electricity,
steam, natural gas, biomethane, oil, etc.)

Business travel or employee commuting

Direct emissions from manufacturing

Services such as engineering or infrastructure
services, R&D activities

Other utilities consumed (process water, inert
gas, etc.)

Downstream transportation

Production losses and treatment of waste and
wastewater

Downstream packaging

Upstream transportation

Upstream packaging

DRIVING STANDARDS
IN LUBRICANT TECHNOLOGY




Joint UEIL/ATIEL PCF Methodology (=

Emissions
2 N A
| Material recycling/ ] .
! | ! Generic Product System
! | !
i | ! » Stereotypical production process of a
! Waste treat t . gy s .
: ! G By | lubricant manufacturer within the defined
! 1
' ! T T ' m boundar
Production of ! ! Flusr]ing Production : SySte y
electricity ' £ WEBE ! « For PCF-calculation, data for all elements within the
1 ! 1 kg ofa
' : ' certain system boundaries have to be collected
i ! unpacked
Raw Intra-site material | s’:ﬁ?g;?g:‘;_ﬁgﬂ::ﬂ' - IubF:icqn'r ]
L I Greass, and other . orother ¢ In the foreground system, at the lubricant
Production of e manufacturer’s production site, all processes
Inbound-Packaging .
PrZ:gctic?:Co: f_:w Sataound that are under the control of the lubricant
M exploration . manufacturer are presented.
production,inbound
transportation .
In contrast, the background. system consists
of all processes that the lubricant
fhermal nerdy manufacturer does not directly control, such
as the production of electricity, fuel, thermal
energy and raw materials...
- Background system - Foreground system —— Technology flow - - = Elementary flow

- I Background system/Foreground system




Joint UEIL/ATIEL PCF Methodology =

Data Categories

PRIMARY
DATA

» 4 data categories exist for
collecting foreground and
background data

* For the foreground system,
primary data shall be used

PRODUCT
_ CARBON
quality has to be assessed FOOTPRINT

* Note: Primary data not
necessarily must have the
highest quality or precision!

* For each data source, data




« Commercial databases have the advantage « There is a multitude of public sources, but

that the data contained have been their scope if often only limited (e.g.
generated using one methodology and energy, country, region)
transparent rules, e.qg. . GEMIS
« Ecoinvent
. Sphera DEFRA (UK only)
« Carbon Minds » Etc.
- Ete. » None of them is specific to the lubricants
« Some even offer regional datasets industry and especially their materials
- Unfortunately, only few offer the relevant * European Commission is working on a
datasets for the lubricants industry and Lifecycle Inventory Database: EF 4.0

update frequencies are much different



https://iinas.org/downloads/gemis-downloads/
https://iinas.org/downloads/gemis-downloads/
https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting
https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting

IN LUBRICANT TECHNOLOGY

Methodologies — We are not alone (

Product Carbon Footprint Product Carbon Footprint : :
Guideline for the methodology for the ,I&izggzrr:ZnLtEng)g;bon
Chemical Industry (TfS) Lubricants Industry Product Carbon Footprint >
(UEIL/ATIEL) methodologies of Footprinting — Methodology
downstream industry and Best Practice (API)
& = — sectors using lubricants

Lubricants Life Cycle Assessment and
Carbon Footprinting—Methodology and
Best Practice

API TECHNICAL REPORT 1533
Fl ION,

Cradle t t
radle to gate Cradle to gate

v

Cradle to gate

v

Cradle to grave

v

ﬂk A A A
v



https://www.ueil.org/wp-content/uploads/2023/12/UEIL_ATIEL_PCF-Methodology_Rev-1.pdf

DRIVING STANDARDS

Comparison document =

Scope of analysis:

; atieD) = Owner Name Version
Together for Sustainability (TfS) | The Product Carbon Footprint V2.1 2024/02
Guideline for the Chemical Industry
Cateng-X [CX) Catena-X Product Carbon Footprint V2.1 2023/04
Rulebook
Union of the European Methodology for Product Carbon V1.1 2023/06

Lubricants Indusiry/European Footprint Calculations for Lubricants
Association of Independent and other Specialities
Manufacturers (UEIL/ATIEL)

American Petroleum Institute Lubricants Life Cycle Assessment and | V1.0 2023/05

[API) Carbon Footprinfing - Methodology

and Best Practice

Key findings:
All support calculations by ISO 14067 and found

Whitepaper

Published 2025/04 methodologically aligned

» alignment not only provides a clear structure for PCF
calculation but also ensures a uniform approach across
industries

+ Some methodological differences identified and being
addressed but considered having minor impact

« Main challenge is the data availability

13 ATIEL & UEIL Joint Sustainability Committee %




PCF application tool

Key features:
 How to use: Guidance with detailed instructions

 Input tabs: capture all the required data for cradle to
outbound gate.

» Output tab: Generate PCF results

Why develop this tool:

* Harmonisation and transparency
» Consistency

- Market advantage

475 downloads to date




DRIVING STANDARDS

PCF Calculation Tool snapshots =

Excel-based tool to give guidance on how to calculate PCFs manually
if a company is not ready to implement an integrated software solution.

Ql t| icl)
PCF calculation manufactu K PCF calculation template

0 #inp 1, sar Inctrustion:

See page 11 of the POF methodalogy. Section 2.2.3, system baundary states what must b included in fhe PCF. This tan
covers manutachaing related cosratians.

=13 yEN |
TR PCF calculation tool - how to use guide

Reporting requirements: Although the ATIELUEIL methodology includes lubricent Data quality: W prioritize user friendliness of this spplication tool. Thersfore, dsta

N Hate manufctures as well &5 their suppliers, this spplication tool focuses mainly on quality factors are fied to "3" as & default value to reduce the complexity of the
lubricant The reporting for suppliers may be different in caleulation. Every user may ovenwrite this value if they heve sdditionsl information,
User Instructions for Input data on Raw material Emissions. Exampies are geen bolas for how each saclion an Be roken down. some sspects. but the cslculstion itself is not included in this tocl.
Capy and pasie ine iemgiaie for adiienal aciviles which relaie o
. - ) ) POl 508 g 4, FaR 14, Tow Shaet o 3 MGt MANUIBCIUTE IMAPS S o bamom of s shees]
Quick Guide to Get Started In this execel spreadsheat you will find 30l upstream realted emizsions required for the PCF Caleulation.

Reporting Requirements Methodology UEIL / ATIEL
INPUT Tabs: Insert your data in white cells (m | 5tep 1- Pleass fillin the blank celis from column B to D the formulstion and in column E the FGF value of the raspactve raw material If you have more
is hidden. Coloured cells ar= automatically call  emissions oceured to direct [and uss, biogenic or total earbon content, please use the collapse function on top. In this spreadsheet, the quantitative ass|

implemented. You find next to each emissionsfactor’ PCF value a dropdown for the data quality. This should only provide you vith an overvisw whie it

Lubricant Manufacturer
OUTPUT tab: calculations are autornatad and

) Fotan e sisp by sisp msctons St 2 [l upstraam reslied lngistc smissions e siready incuded n the PCF ualusof e raw materis (nfich would be in i with the USIL mth

answer "yes” and ignore the brownish part of the spreadsheet. If you obtained fiom your supger already a calulated GOZe value for the upsteam logi

availabie’ and fil in the respective value in column u. If none of both described scenario coincides, plesse fil in the avarage distance from your suppher

ofthe main on mode. In case you would like fo have & mars detailed cakulation by adding multizle transpertation mades, us

Company name (and ID)

FProduct trade name { article code

For additional clarification of models
Step 3 Ifll upstream realted packaging emissions are already included in the PCF valuz of the raw material, you can use via drop down in calumn Al
spreadshest. |f you obtained from your supplier already a calulated CO2e value for the upstzam packaging, you can fil in cohmn Al “no, but emission

Introduction to the PCF calculatiol AK. Please make zura, that the calculzted emizsions are alreacy allocated on 1 kg of this specific raw material, If none of bath described seenario coin

nermalized on 1 kg of raw material (2.g. if you have  15kg drum (empty waight), imwhich 20kg raw material is stored. then you nesd o devide 15kg2

Fallowing the release of the ATEIL ! UEIL FCF  respective emission factor. In case you would ke to have 3 more detailed calculation by adding multiple packaging types, Use the collapse function on

‘subgroup was formed to create an interactive 1

m‘”“"ﬂ,ﬂ ﬁﬁl,{:’ﬂf‘“s‘“m“ %% 10 case you might have different supplier for one raw material, we

Calculation date

Declared unit
0 Etmp 2, User Inctnustion:

See page 21 section 3.3, add ok

Link to methodalogy (right ciick fo apen)
The template is organized inte three main tabs, Upstream Emi ns: PCF

Reference How
Cansider allecatian for e process inwohed with e product |.e. do you Intend to wse @verage figures aver @ sef fime o data which relates drecty o he |

gate perspective: Far 8 FCF, 1he anergy com et 1 be determined for 1k af prodact,
| PCF Cateutation oumm S Wspeifc btch it & nat avaiable cosites g sveage gues e, setivity censumption { st Sme saried. Dezcniption of the life cygle stage under the
e i et amesian o the bk e s e faal and emargy relatmd procasars. Comsiger Sunding 4nd straye. Ses ths pracess et e StU9Y
required reporting criteria. PCF,.. Caleulated :nm\.nlnlh::-n;::.m::m:v:!:;::u e nhur fusl and snsrgy relved p . Cunsiger blunding and sterege. See the o o dagram of a s
AT NS B e T RM Treat [kgCO2ef |Data  |PCF o energy st Used guideline or standard for PCF
cs. and upstream .
Supplier Rate [x] kgl St || Fa B LA Mots: all sar opurations om the Toreground #ystuss must be iacuded in this tab. ealeulations
3. Manufacturing Emissions: This tab coverdl I
T LI [T S TR K2 ! Biogenic carbon content
Themph&mldﬁannmhmsandwuﬁl” - Fuel and energy related Utilities ! Direct emissions Ffrom 00
compiling your data scourately. . manuFacturin:
Throughast the e mm“m "“»s ! 9 T Total carbon content of products
nroughe, eI v Wil e vane Y aluma of sradus
i tum arious Encray blended furesame e Heading: add additional information ahox
- o || Heading:

»g e et e : o) i TTotal GHE emissions and remavals o e N S,

L] | Time periodd sllazatian iKal] Kaafpraduzt | TatalkaCOZe porunit i N ‘some explanation as 1y we shoy

i i the partial PCF (PCF,, 0.0 o s Wi el ol e i

] ! T T Selected cut-off criteria and cut-offs

Kz 4 Enaray Blonded fure rams "

35 crompin || trosmrtio tebe eonfimed

14 ) acrarr time poriad anerar i ion { i 1

e T el ko)) Kaafpraduct | TatalkaCOZs porunit
RtEs L Selected allocation procedures according to
IS0 14040444 and IS0 14067:2018
kg CO2etka Product Vatme af produst
Enerar blonded furerame . " .
see diagram allocation hierachy

15 ATIEL & UEIL Joint Sustainability Committee




Communicating PCF’s Cc_m_),.,g.,gD

* Reporting requirements ) T — —
Outlined in the methOd C PCF calculation template

Reporting requirements: Although the ATIELIUEIL methodology includes lubricant Data quality: We prioritizs user friendliness of this applicstion teol. Therefors, dsts

a5 well as their this ian tool focuses mainly on quslity facters are fixed to "3" as s defsult valus to reduce the complexity of the
Iubricant The i i for iers may be different in calculation. Every user may overwrite this value if they have additionsl information,
some sspects. but the calculation itself is not included in this tosl.

Reporting Requirements Methodology UEIL / ATIEL

» PCF calculation tool reporing e
aligns with method

Calculation date

Declared unit

Reference flow

Description of the life cycle stage under the
study

Used guideline or standard for PCF
|calculations

Biogenic carbon content
0.0
Total carbon content of products
0.0
ing: add addit; - or abo
Total GHG emission§ and removals ﬁ: E exﬁlgmﬁm e
representing the partial PCF [PCF ., 0,0 Use n image without highlight
Selected cut-off criteria and cut-offs
v o
ta be confirmed " e
~ g e i
- b i
P g o DrocenT
IS0 HO40/44 and IS0 4067:2018 ppp— 1
ey -
zee diagram allocation hierachy I




Customer engagement with PCF's (=

» Feedback reflects both personal interactions and broader
insights from ATIEL / UEIL discussions.

 Increasing number of large and sustainability-focused
customers now requesting Product Carbon Footprint
(PCF) data as part of their procurement or ESG due
diligence.

 PCFs are becoming a standard expectation, particularly
among multinational or OEM customers, even when not
yet a purchasing driver.

e Currently, PCF data seldom influences buying
decisions directly, but it strengthens trust, transparency,
and brand perception.

* Growing interest in comparing methodologies and data
quality, suggesting that robust, verifiable PCF systems
will become a differentiator in the future




Compliance and legislation

PCFs are becoming embedded in EU legislation,
notably through the Ecodesign for Sustainable
Products Regulation (ESPR), which will require
verified product-level data.

Digital Product Passports (DPPs) will demand
traceable, standardised lifecycle data, reinforcing the
value of the ATIEL / UEIL methodology.

Linked frameworks such as the CSRD and Green
Claims Directive will tighten expectations for
transparency and data validation.

The industry must prepare now by developing
harmonised PCF systems and supplier data protocoils.

ATIEL / UEIL’s proactive approach positions the
lubricant sector to lead compliance efforts and stay
ahead of regulatory change

ST
IN LUBRICANT TECHNOLOGY
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Global Coordination and Collaboration (

International Lubricants Sustainability Liaison Group

Shared Priorities Future collaboration

* Product Carbon Footprint * Downstream industry
Society of Tribologists

s and Lubrication Engineers sectors USing IUbricantS

* Avoided Emissions

 End-of-Life

DDDDDDDDDDDDDDD




White Paper: Scope 1, 2
and 3 Emissions

(2023)

* Guidance on different
emission scopes,
essential to assess
carbon footprints

®.9

Tool: CCF Self- . ‘
assessment Tool Webinar!

(2022)

 Practical example of how
lubricant manufacturers
can start assessing their
corporate emissions

N -5 AN - W =

DRIVING STANDARDS
IN LUBRICANT TECHNOLOGY

White Paper:
Understanding the PCF
of Lubricants

(2022)

 Introducing the product-
related emission
perspective and how it
relates to LCA



https://www.ueil.org/wp-content/uploads/2023/02/Scope-1-2-3-Emissions-February-2023.pdf
https://www.ueil.org/wp-content/uploads/2022/12/2022-05-24_UEIL_Company-CO2e-value-spreadsheet-Live-version1.05-mod-ME-2022-10-0522.xlsx
https://www.ueil.org/wp-content/uploads/2023/02/Understanding-the-product-carbon-footprint-of-lubricants-April-2022.pdf
https://www.linkedin.com/video/event/urn:li:ugcPost:6976523372180480000/

Methodology: PCF-
Calculations for
Lubricants, Greases...

(2023)

« Harmonised approach to
calculating PCFs across
the lubricants, greases
and specialties sectors

TOVRheinland ||
ERTIFIED | JSAIE)

®.9

Tool: PCF Self- 1
assessment Tool R |

(2024)

» Practical guide of how
lubricant manufacturers
can start assessing their
product-related
emissions

DRIVING STANDARDS
IN LUBRICANT TECHNOLOGY

White Paper: Comparison
of PCF Methodologies...

(2025)

» Detailed comparison of
PCF-Methdologies for
the Lubricant Industry
aiming for harmonisation
(Catena X, TfS, ...)

wwwwwwww
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https://www.ueil.org/wp-content/uploads/2024/10/UEIL_ATIEL_Methodology_14102024_final-1.pdf
https://www.ueil.org/sustainability/
https://www.ueil.org/wp-content/uploads/2025/04/Whitepaper_PCF-Methodology-Comparison-4.pdf
https://www.youtube.com/watch?v=ehNf_D97jiI

Thank you

www.atiel.eu

www.ueil.org

22 ATIEL & UEIL Joint Sustainability Committee
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