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Digital 
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Traditional development cycles 
are under pressure as lubricant 

performance requirements 

become more complex, 

more connected and

more time-sensitive

Today’s complex lubricant market:

© 2026 Infineum International Limited. All rights reserved.
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The market is fragmenting, 
increasing formulation complexity

Today’s complex lubricant market

Vans = Light commercial vehicles up to 3.5t 
Trucks = Medium and heavy commercial vehicles over 3.5t
Buses = Buses and coaches over 3.5t

Powertrain 

diversity is 

increasing, whilst 

the installed fleet 

continues to age.

The lubricant 

industry must 

support multiple 

technology 

pathways, 

advanced new 

platforms, and 

older vehicles all 

at the same time. 

Diesel Petrol Hybrid electric2 Other / 
Alternative fuels3Electrically chargeable1

Total alternatively 
powered vehicles

1. Includes battery and plug-in hybrid vehicles 
2. Includes full and mild hybrids 
3. Includes natural gas, LPG, ethanol, hydrogen

and fuel-cell electric vehicles 

New EU registrations by power source - Market share, 2021 – 2025
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We are now operating in a 

market with ever 

rising complexity in additive 

development

What does this mean for us 

as lubricant developers?

© 2026 Infineum International Limited. All rights reserved.
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The formulation 

window is being 

compressed by 

multiple 

performance 

requirements at 

the same time.

Fuel 

economy

Oxidation
Wear 

protection

Aftertreatment 

compatibility

Additional constraints 

and objectives:

• LSPI 

• Extended drains

• Material compatibility

• Value to Cost

• REACH / Chemical 

toxicology / Labelling 

regulation

• Hybrid duty cycle

• Sustainability

• New fuels 

Sources: infineuminsight.com | motor.com

Additive development is becoming 
multi-objective systems optimisation

Rising complexity in additive development

Winning 

formulation
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How does lubricant 

development support 

sustainable transportation and 

energy transition? 
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An increasingly 

complex landscape 

of ICE fuels 
leading to new 

challenges for the 

lubricant
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A complex landscape of ICE future fuels
- lubricant compatibility needed across powertrains and fuels

An increasingly complex landscape of ICE fuels 

Methanol Ammonia

Hydrogen

Carbon-neutral fuels

Liquid natural gas

Liquid petroleum gas

Fossil-based alternative fuels

Bio-fuels 

Ethanol

Fatty acid 

methyl ester

Hydrogenated 

vegetable oil

Gasoline Diesel

Fossil fuels 

Synthetic / 

e-fuels

l

Regional variation in 
uptake and availability
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Lubricants for H2ICE 
- new challenges for the lubricant

An increasingly complex landscape of ICE fuels 

Water management

Hydrogen combustion 

generates four times 

more water than diesel

Accumulation in oil varies 

across application

Durability & wear

may differ from 

conventional fuels

Pre-ignition 

Primary formulation 

defining concern

Lubricant assessment 

relies on access to 

commercial or pre-

commercial 

hardware

 

H2 combustion still 

generates NOxPOTENTIALLY 

PERFORMANCE 

ENABLING

After Treatment 

Compatibility 

critical to H2ICE 

acceptance
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Pre-ignition – lubricant effect
- a broad database generated

An increasingly complex landscape of ICE fuels 

Experimental compositions 
to explore individual 
additive tendencies.

Learnings can be incorporated into 
additive package
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Oil 1 Oil 2 Oil 3 A1 A2 B1 B2 B3 B4 Low Mid High Reference Ref+D Ref+E

BASESTOCK ADDITIVE A ADDITIVE B ADDITIVE C TREAT OTHER ADDITIVE CHEMISTRIES

Multiple parts of the lubricant formulation have been found to impact pre-ignition rate
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Harnessing 

digital tools and AI 
to increase learning 

efficiency

How do we face all 

these challenges?

© 2026 Infineum International Limited. All rights reserved.
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The industry 

can generate 

formulation options. 

The constraint is 

proving 
performance with 

enough speed, 

repeatability and 

confidence.

The issue is 

validation 

bandwidth:

Sequence IIIH example

90 hours engine 

operation

+ oil sampling

+ engine disassembly

+ piston deposit / 

   varnish rating

= one slow, 

high-value 

learning cycle

The development bottleneck 
- tests, time, data…

Harnessing digital tools and AI 
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Sources: swri.org | astmtmc.org | cectests.org

Traditional 
development funnel

Many formulation 

options

Bench screens

Component / 

rig tests

Engine tests

Teardown + rating

Claims / OEM 

confidence

• Insight is generated sequentially  

• Learning is tied to each 

individual test cycle

Friction points:

Test duration 

• Test capacity

• Hardware 

variability

• Repeat tests 

• Expert rating 

• Documentation 

burden



© 2026 Infineum International Limited. All rights reserved. 13

Traditional 
development funnel

Many formulation 

options

Bench screens

Component / 

rig tests

Engine tests

Teardown + rating

Claims / OEM 

confidence

Sequence IIIH example

90 hours engine 

operation

+ oil sampling

+ engine disassembly

+ piston deposit / 

   varnish rating

= one slow, 

high-value 

learning cycle

Sources: swri.org | astmtmc.org | cectests.org

Digital tools transform how we learn from testing 
- not only how fast

Harnessing digital tools and AI 

Today’s digital 
enhancements

• Model learning / evaluation

• Optimisation

• Capture structured, reusable data 
(not just reports)

• Connect results across programmes 
and chemistries

• Extract more insight from each test result

• Feed learning directly into next 
formulation decisions
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The 
Future? 

Human expertise is 

amplified, not replaced ►

AI supports better decisions, faster 

Testing remains essential ► 

But becomes more targeted 

and information-rich 

Competitive advantage moves to:  

• Quality of data  

• Speed of learning  

• Ability to reuse evidence 

across programmes 

• Insight is generated sequentially  

• Learning is tied to each 

individual test cycle

The quality and reuse of what 

we learn matters more than the 

number of tests we run

AI becomes a core part of the 

development workflow not just a 

supporting tool

Before testing

During testing

After testing

Before testing

During testing

After testing

The industry 

can generate 

formulation options. 

The constraint is 

proving 
performance with 

enough speed, 

repeatability and 

confidence.

The issue is 

validation 

bandwidth:
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Digital tools: machine rating
- Piston Cleanliness concept

Harnessing digital tools and AI 

Sequence IIIH example

90 hours engine 

operation

+ oil sampling

+ engine disassembly

+ piston deposit / 

   varnish rating

= one slow, 

high-value 

learning cycle
varnish/lacquer

(discoloration)

carbon deposit
(volume)

AI Agent – ColorRatingBot (Pixel by Pixel) 3D scanning
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Powering the growth of 

data centers and AI:
new requirements and 

opportunities for OEMs 

and lubricant marketers

What is enabling digital, AI 

development and adoption?

© 2026 Infineum International Limited. All rights reserved.
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Power engines for reliable and fast response
- new requirements and opportunities for OEMs and lubricants

Powering the growth of data centers and AI 

When AI model enters 

learning mode, power 

consumption spikes 

instantly

OEMs develop power 

generation engines 
capable of reaching full 

output within seconds

Lubricant demand 

expected to grow in 
both volume and 

premium synthetic 

value

Lubricant demand in 

on-site power gen. 

equip. in data centers

grows 4x btw 2025 and 

2035 (Vs 1.2x of the 

remaining sectors)

Data center power 

demand is growing 

faster than the grid

expansion, shifting focus 

from the grid to the 

“Power-first” imperative: 

Demand for secure, 

reliable, on-site (back-

up) power generation

Where to play and how 

to win?

Regional concentration in 
NA and AP mainly (but 

Italy/EU growing fast)

Demand growth boosted 

by “complete offering” 
(immersion colling, power 

lubes…) and OEMs 

partnership

Sources: Kline | INNIO Jenbacher | Terna
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Digital 

+ AI can 

accelerate 

learning

When built on high-

quality data and 

expert judgement

Key takeaways
Accelerating learning to support energy transition 

in an era of growing complexity

Lubricant 

development is 

becoming more 

complex

Driven by hardware, 

regulation, new fuels 

and sustainability

Traditional 

development 

faces growing 

bottlenecks

Time, cost, test 

capacity and 

variability

Complexity is 

rising… 

but so is 

opportunity

Lubricant for 

H2ICE and new 

fuels, powering 

data centers
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Permission is given for storage of one copy in electronic means for reference purposes. Further reproduction of any material is prohibited without prior 
written consent of Infineum International Limited.

The information contained in this document is based upon data believed to be reliable at the time of publication and relates only to the matters 
specifically mentioned in this document. Although Infineum has used reasonable skill and care in the preparation of this information, in the absence of 
any overriding obligations arising under a specific contract, no representation, warranty (express or implied), or guarantee is made as to the suitability, 
accuracy, reliability or completeness of the information; nothing in this document shall reduce the user’s responsibility to satisfy itself as to the suitability, 
accuracy, reliability, and completeness of such information for its particular use; there is no warranty against intellectual property infringement; and 
Infineum shall not be liable for any loss, damage or injury that may occur from the use of this information other than death or personal injury caused by its 
negligence.  No statement shall be construed as an endorsement of any product or process. For greater certainty, before use of information contained in 
this document, particularly if the product is used for a purpose or under conditions which are abnormal or not reasonably foreseeable, this information 
must be reviewed with the supplier of such information.

Links to third party websites from this document are provided solely for your convenience. Infineum does not control and is not responsible for the content 
of those third party websites. If you decide to access any of those websites, you do so entirely at your own risk. Please also refer to our Privacy Policy.

‘INFINEUM’, 润英联, and the corporate marks comprising of ‘INFINEUM’ and the Infineum circle device are trademarks of Infineum International Limited.

Permissions
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