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The More Sustainable Future in 
Lubricant Market
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The future

Sustainability
- Key trends
- Cargill approach

The role of 
esters
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Local and Personalized Supply

Several Manufacturing Sites
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Dalton, USA

Cedar Rapids, USA

Campinas, Brazil

Ponta Grossa, Brazil

Isando, South Africa

Dilovasi, Turkey

Yangjiang, China

Blooming Prairie, USA

Mairinque, Brazil

Chicago, USA

Kurkumbh, India

Minneapolis, USA

Buckeye, USA

Buckeye, USA
Chandler, USA

Vilvoorde, Belgium

Shanghai, China

Shanghai, China

York, UK

Hull, UK

Tampere, Finland
Gouda, Netherlands

Lahnau, Germany

Paris, France

Delaware, USA

Krefled, Germany

Houston, USA
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Sustainability
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Sustainability drivers
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Customer “pull” for more sustainable products, regulatory “push” to meet strict targets
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Conscious stakeholders
Our customers want to 
reduce the environmental 
impact of their products in 
measurable ways

Regulatory Requirements
Our customers need to 
comply with regulations 
preventing use of toxic 

substances.

Mandatory/policy Voluntary
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Global ambition towards a more sustainable future

Regulatory drivers
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Source - https://euinasean.eu/eu-green-deal/
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Key themes
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• Decarbonisation
• Reducing carbon emissions 
• Carbon footprints

• Responsible sourcing
• Supplier conduct
• Origins 

• Circular economy
• Recycling

CO2
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Carbon emissions and footprints
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Scope 1 and 2 emissions can 
be reduced at a corporate level

• Switch to purchasing 
renewable electricity

• Installing renewable energy 
on site

Scope 3 emissions are much 
more challenging to address.
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Bringing together safety*, sustainability* and performance*

Sustainability at Cargill – Our approach

Safety

Sustainability Performance

Safety

Sustainability Performance

* Every product would not necessarily have all points
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We strive for use of bio-based raw materials

10

• Renewable or bio-based feedstocks can help drive 
down material carbon footprints 

• Cultivating crops to produce bio-based feedstocks allows 
for carbon sequestration and mitigates CO2 emissions

Renewable can be used 
to describe raw 

materials and energy

Bio-based raw materials are 
derived from living 

organisms or “biomass” 
e.g. crops, wood or algae
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How do we measure the amount of bio-based carbon present in a material?

Measuring bio-based content
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Standard method What does it calculate? Notes

ASTM D6866 Renewable carbon as a % of organic 
carbon

Needed for European certifications such as OK Bio-
based and for USDA Bio Preferred Program.

EN 16640 Renewable carbon as a % of total 
(inorganic + organic) carbon

Takes into account inorganic (fossil) ingredients e.g. 
CaCO3

EN 16785-1 Renewable C, H, N, O as % or the total 
mass

Bio-based content, not bio-based carbon content
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Where does carbon come from?
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Operational carbon

SUBSTANCE 
CARBON FOOTPRINT

RAW MATERIALS Carbon footprint of a 
single raw material  
received by user

Transport, distribution & 
packaging

Carbon inherited 
from suppliers

Consider the manufacture of a bio-based or synthetic lubricant base oil:

Auxiliary materials 
(catalysts, solvents…)

Electricity

Heat

Infrastructure

Customers further down the 
value chain inherit the carbon 
from their suppliers

CRADLE OUR GATE
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But carbon footprint is only one consideration…
It is important to look at the entire product lifecycle
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Performance is still key for product success…
Our products help customer meet their sustainability goals

14* Every product would not necessarily have all points



© 2023 Cargill, Incorporated. All rights reserved. 

Vegetable Oils

15
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Vegetable Oils
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Collectors

Growing crop 
and harvesting

Processing plants

Food ingredients
(oil, sweeteners, 
texturizers, etc.)

Feed ingredients
(oil, meals)

Biofuels, 
Industrial 
Products

Producers

Buying and 
collecting crops

Transport

Transforming 
(crushing, 

refining, etc.)

Transport

Transformation

Customers
Consumers

Operating sustainable supply chains

Transport

Promoting 
responsible 
agricultural 
practices

Respect 
people and 

human rights

Reducing 
environmental 

impact

Ensuring 
economic 
viability

Producing safe 
and healthy 

products
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Vegetable Oils
Types and composition
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The role of esters
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There are many different types of esters…

Esters provide unrivaled formulation flexibility….
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Natural esters - oils and fats (rapeseed, sunflower oil, 
coconut oil, palm oil, tallow, lard etc.)

Synthetic oleochemical esters (esters completely or 
partially  derived from raw materials from natural raw 
materials – glycerol  trioleate, TMP trioleate)

Petrochemical esters (derived only from 
petrochemical raw  materials – di-isotridecyl 
adipate)
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… and are designed to have specific properties!

Esters provide unrivaled formulation flexibility….
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Biodegradability

Polarity

Thermal  
stability

Low temp
fluidity

Electrical  
resistivity

Low toxicity

Low deposits

Low volatility
Thermal  

conductivity

High volatility

Hydrolytic 
Stability

Ester
s

Friction Control
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… aligned to the application.

Esters provide unrivaled formulation flexibility….
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Esters
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Comparison of base oil properties
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Group I Group II Group III Group IV Naphthenic Vegetable  
Esters

Petro-  
chemical  

esters

Synthetic  
Oleo  

Esters
PAGs

Viscosity Range  
(40OC)

10 - 460 22 - 100 22 – 46 5 –
10000

9 - 400 30 - 50 5 - 320 2 –
50,000

10 -
165000

Viscosity Index + ++ ++ +++ ----- ++++ ++++ ++++ +++++

Noack Volatility + ++ +++ ++++ ++ +++++ +++++ ++

Low Temp  
Performance

++ ++ +++ +++++ + + +++++ ++++ ++++

Oxidation  
Stability

++ ++ +++ ++++ ++ ----- +++++ + to
++++

+++

Solvency /  
Additive  
Compatibility

++++ ++ --- --- +++++ +++++ +++++ +++++ --

Biodegradability ----- ----- ----- ---- ----- +++++ +++++ +++++ -----

Renewability ----- ----- ----- ----- ----- +++++ ------ ++++ ----
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The future of esters
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Energy security 
leads to 

• lower energy 
intensity

Emerging 
mobility leads to

• new 
performance 
needs

Climate goals 
leads to

• growth in 
renewable 
feedstocks
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