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Taking Net Zero in
Process Industries from
Ambition to

CarbOﬂminds Achievement.
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Data Services Training
Life Cycle Assessment and Product Life Cycle Assessment, Product Life Cycle Assessment and Product
Carbon Footprint Database for Carbon Footprints, Certifications and Carbon Footprints — at your place,
Lubricants, Chemicals and Plastics Emission Reduction Costs virtual, or at our place.
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Strong focus on the Lubricants Industry

« Joint development of a
harmonized Product Carbbon
Footprint calculation
methodology with UEIL and ATIEL

« Development of regionalized
Product Carbon Footprint and
Life Cycle Assessment data for
lubricants and additives
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Insights from Deloitte’s 2025 C-Svite Sustainability report

(" B

83 30 of respondends

increased sustainability investments
over past year despite less
stakeholder preassure

6 6 3 O reported positive

Impact on revenue generation




Product Cartbon Footprints

What are product carbon footprints
(PCFs)?

o Measure emissions caused by a
product over the life cycle

CRUDE OIL PRODUCTION OF BASE OIL BLENDING o Expressed in CO,e/kg
EXTRACTION AND ADDITIVES
C~O /\/
. & -
/b Key characteristic
- - 2 o Performance indicator for the

| joint performance between you

and your supply chain
® — o
" \ I 7 N

END OF LIFE USE PACKAGING
AND LOGISTICS

Dependencies among
companies in a supply chain
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Choain reactions Sliile

sustainability

REPORTING I\iml
COMPANY

o Product Carbon Footprints
o Life Cycle Assessments
o Corporate sustainability

1 Demand for tfransparency

S

TIER 1 SUPPLIERS

A A

TIER 2 SUPPLIERS
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Choain reactions Sliile

sustainabllity

REPORTING I\iml
COMPANY EXAMPLE:
I

‘ Next milestone on the way to the CO, neutral vehicle fleet Ambition 2039
2020 2039
- . ; LA p -‘_. i ’ z

The global Mercedes-Benz supply chain is becoming CO, neutral

~50% COZ neutral

suppliers signed supply chain
& SE . Ambition Letter

TIER 1 SUPPLIERS

TIER 2 SUPPLIERS




Choain reactions Sliile

sustainability

REPORTING I\iml
COMPANY

1

S

TIER 1 SUPPLIERS

Demand for ’rrcnsporency
o Product Carbon Footprints

o Life Cycle Assessments

o Corporate sustainability

o Lower climate impacts
o Reliable targets & progress

2 Demand for reduction

A
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TIER 2 SUPPLIERS
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Turning Market

Advantage with Regionalized Product

Dynamics info Compes

tive

Carbon Footprint dato
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Two scenarios:

CRUDE OIlL
EXTRACTION

i

PRODUCTION OF BASE OIL
AND ADDITIVES
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END OF LIFE
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PACKAGING
AND LOGISTICS
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Two scenarios:
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Two scenarios:
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Example: Average Product Carbon Fooftprint result of

finished lubricants in Europe

raw materials, additives and utilities (e.g.,

cooling water)1,2

Finished
lubricant

Base oil
type |

vacuum

|

blending?

base oil
production’

Crude oil

supply’ distillation’ distillation,

others!3

energy supply (electricity, fossil fuesls and steam)?

L SYSTEM BOUNDARY ====== = e e e e e e e m e m e m e

Declared Unit: Production of Tkg of
finished lubricant

kg CO,-eq. / kg finished lubricant

Major

contiributors —
1.8 ; |

Per process

m crude oil supply
m atm / vac distillation
® base oil production
m blending
additive supply
others 14
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Complexity of
crude oll data

Varying crude oil emissions due to
o API gravity
o Sulfur content

o Geology & others

API
gravity

Sulfur
content

-
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CRUDE OIL DATA ﬁO
Importance of regionalization

Impacts of the crude oil consumption mix in different countries and regions

COUNTRIES AND REGIONS

CLIMATE IMPACT
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CRUDE OIL DATA ﬁO
Importance of regionalization

Impacts of the crude oil consumption mix in different countries and regions

Qatar

Saudi
Arabia Global

Kuwait average

COUNTRIES AND REGIONS

CLIMATE IMPACT

« Large differences between counftries and regions
« Lower climate impacts of crude oil in Middle East
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Complexity of
base oll data

Varying base oils emissions due to Group Il

o Feedstock

o Supply chain (Type Il vs. IV - V) -
Group V

Mineral base oill

Mineral base oill

Mineral base oill

Synthethic poly
alpha olefins

All other base oils
not included in
Groups I, I, lll, or IV




Climate impact of base-oil production E
Example: Type 2

Impacts of the base oil production in different countries and regions

COUNTRIES AND REGIONS

CLIMATE IMPACT
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Climate impact of base-oil production E
Example: Type 2

Impacts of the base oil production in different countries and regions

Global

average

COUNTRIES AND REGIONS

CLIMATE IMPACT

- Large regional differences in the climate impact of base oils

» Credible reporting of low climate impacts enables product differentiation
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Two scenarios:

CRUDE OIL PRODUCTION OF BASE OIL BLENDING
EXTRACTION AND ADDITIVES
OOOO /\/
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END OF LIFE USE PACKAGING
AND LOGISTICS

Example:
Re-refined base oil via hydrogenation (Type ll)
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Climate impact of Re-refining via hydrogenation (Type Il) E

Impacts of the base oil production in different countries and regions

Re-refined
Base oil
(hydrogen
ation)

COUNTRIES AND REGIONS

CLIMATE IMPACT

Re-refining offers substantial carbon footprint reduction potential across regions
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Competitive advantages through climate impact
reporting & reduction

« Market e
requirements O

Transperanc

«/ Regional e
advantages

Substanti

«/ Closing the e
possible through

loop




THANK YOU

Dr. Arne Katelhdn, Managing Director and Co-Founder

E-Mail: arne.kaetelhoen@carbon-minds.com
Web: www.carbon-minds.com
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