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Life cycle thinking
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• Inventory of energy and material inputs and 
environmental releases

• Identifies impacts associated with inputs 
and releases

• Interprets results to make more informed 
decisions, identifies ‘hot spots’

• LCA is not PCF cradle-to-gate

• LCA goes beyond and is more complex to 
assess

• The use-phase benefits (handprint) will 
often out-weigh the carbon embedded in the 
raw materials and the formulated lubricant 
(footprint)
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Cargill approach to designing innovative new products

Safety, sustainability, performance Sustainability elements
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Safety
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Value adding
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Human hazards

Environmental hazards

Biodegradability

Bioaccumulation
Product carbon footprint

Improved energy efficiency

Reduced CO2 emissions

Minimise raw material use

Enable increasing:

- Recyclability

- Re-use

- Regeneration

Extend durability of oil and 

equipment

Design to meet the needs of the customer
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Product carbon footprint through the value chain
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Mineral oils

Re-refined oils

Additives

Lubricants / 

greases

Tier 1 / OEMs

Users / 

consumers

Synthetic base oils
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End of life

Gate – to – grave / cradle

USE PHASE

Lubricants must deliver performance

Disposal

Re-use / recycle
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Lubricants must deliver performance
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Deliver the performance

They also bring an associated product 

carbon footprint (PCF)

Ideally, the size of the trailer would 

be zero or even carbon negative…

BUT
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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 biobased or synthetic lubricant base oil:

Auxiliary materials 

(catalysts, solvents…)

Electricity

Heat

Infrastructure

Customers further down the 

value chain inherit the carbon 

from their suppliers



© 2022 Cargill, Incorporated. All rights reserved.

Biobased raw materials can significantly, positively impact 

product carbon footprint (cradle to gate)
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Petrochemical 

ester example

Biobased 

ester example

Ingredient 

1 Ing 

3

Ing 

2

Product

Raw materials 1.27

Gas 0.53

Auxiliary materials 0.064

Electricity 0.31 Carbon footprint 

excluding carbon 

absorption 

2.17

Ingredient 

1 Ing 

3

Ing 

2

Raw materials 1.27

Gas 0.53

Auxiliary materials 0.064

Electricity 0.31 Carbon footprint 

including carbon 

absorption 

-0.9
Product
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Extraction of 
raw 

materials

Design & 
production

Packaging & 
distribution

Use & 
maintenance

Disposal

Recovery

Lifecycle thinking

• Look at the whole life cycle of 

the product, including the use 

and disposal phases

• Take a considered view of 

PCF, avoided carbon in use, 

and other LCA markers

• PCF may not be the hot-spot

• Balance safety, sustainability 

and product performance

• Create ingredients that are 

safe & sustainable by design
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Use bio-based, 

natural resources? 

Reuse? 

Use lower 

energy 

processes

Lifetime extension

Products that improve 

efficiency

Products designed for 

easier recycling?

EXTRINSIC 

PROPERTIES

INTRINSIC 

PROPERTIES
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Incineration 

& landfill

9

Recycling of materials 

& components

Reuse

Natural 

resources
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