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Drive rs: Ind ustry amb ition toward s ne t ze ro
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We  all want to  
live  in a more  
susta inab le  w o rld

The re  is an urg e nt 
ne e d  fo r a ctio n

Many ind ustry 
p laye rs are  m aking  
stro ng  
e nviro nm e nta l 
co m m itm e nts 
across the ir entire  
value  chain

But co m b ine d  
e ffo rts are  req uired  
for succe ss

Susta inab ility



GREENHO USE GAS (GHG) EMISSIO NS
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Busine ss a s usua l
Future  country e missions e volve  
similar to  p ast tre nd s

Do  a s p ro m ise d
Countrie s fully imp le me nt 
the  Nationally De te rmine d  
Contrib utions (NDCs) the y
mad e  to  fig ht climate  chang e

Me e t  Pa ris Ag re e m e nt
What’s ne e d e d  to  me e t Paris 
Ag re e me nt g oal

7 0

6 0

5 0

4 0

3 0

2 0

1 0

0

2 0 0 0 2 0 1 0 2 0 2 0 2 0 2 2 2 0 3 0  (F) 2 0 4 0  (F) 2 0 5 0  (F)

GT

F: Fore cast
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Glob al ag g re g ate g re e nhouse  
g as (GHG) e missions 

Sustainab ility



24% 21% 5%

Why transp ortation CO 2 e missions matte r

Ind ustry

Ag riculture

Build ing

Ene rg y Syste msTransp ort

Glob al GHG Emissions 2022
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Susta inab ility

14% 36%



14%

Transp ort

RAIL
9 %

SHIPPING
10 %

AIR
4 %

BUSES 
& TRUCKS

CARS
41 %
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Susta inab ility

Why transp ortation CO 2 e missions matte r
Glob al GHG Emissions 2022

36  %



Vision to  realize  
carb on ne utrality 
for all p rod ucts and  
corp orate  activitie s b y 
2 0 5 0

HO NDA

In p rog re ss to  achie ve  
carb on ne utrality b y 
2 0 4 5

HYUNDAI

Vision to  b e come  carb on 
ne utral in g lob al p rod ucts 
and  op e rations b y 
2 0 4 0

GM

Strate g ic p lan to  out CO 2
e missions in half b y 2030, 
and  achie ve  carb on ne t 
ze ro  b y 2 0 3 8

STELLANTIS

VO LVO  

Our challe ng e  is to  reach 
ze ro  CO 2 imp act b y 
2 0 5 0 in Europ e

RENAULT 
GRO UP

Goal to  achie ve  ne t ze ro  
e missions as our Vision for 
2 0 5 0

MITSUI
By 2 0 3 9 , aim to  achie ve  
CO ₂ ne utral p rod uction at 
p lants and  b usine ss units 
world wid e

DAIMLER 
TRUCK

Amb ition is to  b e  a ne t 
ze ro  comp any b y 
2 0 5 0

GE
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8

Sp e cific g oal  to  achie ve  
ne t ze ro  g re e nhouse  g as 
e missions b y 2 0 4 5

TATA 

By 2 0 5 0 , we  aim to  
e liminate  CO ₂ e missions 
from our value  chain

TOYOTA

Our g oal is carb on 
ne utrality b y 2 0 5 0

YAMAHA
Goal of b e coming  
a comp any with a ne t 
carb on-ne utral b alance  b y 
2 0 5 0

VW GRO UP

Carb on ne utral in our 
op e rations, and p rovid e  a 
p rod uct p ortfo lio   read y 
for ze ro  carb on fue ls

WÄRTSILÄ

Aim for ze ro  g re e nhouse  
g as e missions across the  
life -cycle  of the  Group ’s 
p rod ucts b y 2 0 5 0

ISUZU

Working  to  achie ve  
carb on ne utrality g lob ally 
no  late r than 2 0 5 0

FO RD

Achie ve  carb on ne utrality 
ove r the  e ntire  life  cycle  of 
ve hicle s and  sup p ly chain b y 
2 0 5 0

MAZDA

By 2 0 3 0 , sustainab le  
te chnolog ie s and  solutions 
will account for 70% of 
our b usine ss

MAN-ES

Goal of comp le te  
climate  ne utrality b y 
2 0 5 0  throug h e ntire  
value  chain

BMW

Ple d g e d  to  achie ve  
carb on ne utrality across its 
op e rations and  life  cycle  
of  p rod ucts b y 2 0 5 0

NISSAN



Full e le ctrification is just  o ne  te chno lo g y ap p ro ach  – issue s with LCA and  e nd  use r acce p tance

Afford ab ility Rang e  
anxie ty

Charg ing  
infrastructure

Taking  action tod ay: 
The  transition to  ne t-ze ro

Paris Climate  
Ag re e me nt
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The  future  is a multitud e
of te chno lo g ie s

Sustainab ility



Imp rove  
ICE

Exp and  hyb rid  
p rod uction

De ve lop  ne w fue ls 
and  infrastructure

Acce le rating  d e carb onization 
of a ll transp ortation mod e s

Multi-fue l Multi-te chno lo g yMulti-ha rd w are
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Susta inab ility



The re  is room for 
imp rove me nt, tod ay
Die se l e ng ine
5 0 % e fficie n t
Gasoline  e ng ine  
~ 4 0 % e fficie n t

Imp rove  
ICE

Exp and  hyb rid  
p rod uction

De ve lop  ne w fue ls 
and  infrastructure

© 2023 Infineum Inte rnational Limited . All rig hts re se rved .

Acce le rating  d e carb onization 
of a ll transp ortation mod e s

Multi-fue l Multi-te chno lo g yMulti-ha rd w are

Sustainab ility



Imp rove  
ICE

Exp and  hyb rid  
p rod uction

De ve lop  ne w fue ls 
and  infrastructure

Smalle r b a tte rie s 
in more  cars
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Acce le rating  d e carb onization 
of a ll transp ortation mod e s

Multi-fue l Multi-te chno lo g yMulti-ha rd w are

Sustainab ility



Imp rove  
ICE

Exp and  hyb rid  
p rod uction

De ve lop  ne w fue ls 
and  infrastructure

Gre e n  hyd ro g e n
Gre e n  am m o nia
E-Fue ls
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Acce le rating  d e carb onization 
of a ll transp ortation mod e s

Multi-fue l Multi-te chno lo g yMulti-ha rd w are

Sustainab ility



Multi-fue l, multi-te chnolog y future

Plug -in  hyb rid Batte ry e le ctric Fue l ce ll

Am m o nia / H2  ICE ICE/ hyb rid  synthe tic fue l

Air q ua lity

Clim ate  Chang e

Susta inab ility
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Su itab ility

Susta inab ility



Ele ctrification Comme rcia l Ve hicle

Limite d  BEV g rowth in comme rcia l ve hicle s
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2022 2030

Glob al p rod uction tre nd s of trucks and  b use s

All o the r
Ele ctric
Fue l Ce ll

Europ e
North Ame rica
China

South Ame rica
Jap an/Korea
South Asia

Truck and  b us e le ctric 
p rod uction 20301 1 % 

e le ctric



DR N. 
SARAVANAN

ASHO K LEYLAND

CHIEF TECHNO LO GY O FFICER
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Ele ctrification
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Ele ctrification Comme rcia l Ve hicle s

Comme rcia l ve hicle  O EM activity
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BYD

6,115 e -ve hicle  
sale s 2022 and  1 st  
se m i sh ip m e nts

Vo lvo

e -trucks in se rie s 
p rod uction & m o re  
m o d e ls on the  way

Plans to  ramp  
p rod uction up  to  
2 0 ,0 0 0 / ye a r

Niko la

Te sla
First se m i d e live ry 
to  Pe p siCo  in 2022

Fre ig h tline r

e -Cascad ia te sting  
comp le te  – first  
o rd e rs re ce ive d

Me rce d e s Be nz 
e -Actros starts 
p ro d uctio n  in  
2 0 2 4

Ke nw o rth

T680e  now 
in  p ro d uctio n  

Pe te rb ilt
579EV no w  
sh ip p ing

Scania

Introd ucing  BEV-
b ase d  so lutions fo r 
re g io na l lo ng -hau l



Full e le ctrifica tio n
is the  answe r 
in some  marke ts
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Ele ctrification

The  future  
a mix of te chnolog ie s

Comp lexity is increasing  and  
sp ecialized  e -fluid s are  need ed

Exp ect a rang e  of te chnolog ie s 
to  evolve  to  mee t d ive rse  customer 
and  reg ional need s

The  future  will b e  a mixture  
of the  b e st q ualitie s of all the  
availab le  te chnolog ie s

Summary

IT’S A 
GREAT 
FIT FO R:

Two-whe e le rs and  
p asse ng e r cars

Whe re  e le ctricity 
is g e ne rate d  from 
re ne wab le  source s

Whe re  sufficie nt 
infrastructure  
is availab le



IT’S ELECTRIFIED

Ele ctrification
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THE FUTURE ISN’T 
J UST ELECTRIC…



A multi-fue l, multi-te chnolog y future
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ICE

Lo w e r IN-USE CO 2
e m issio ns TO DAY

Mild / fu ll 
hyb rid

Plug  in  
hyb rid

ICE hyd ro g e n
/ am m o nia

ICE/ hyb rid  
Synthe tic fue l

Ba tte ry 
e le ctric

Fue l ce ll
e le ctric

Ze ro  IN-USE CO 2 e m issio ns
TO DAY/ FUTURE

Hybrids –a long bridging 
technology to  net zero

Hyb rid s



© 2023 Infineum Inte rnational Limited . All rig hts re se rved .

The  swe e t sp ots
Brid g ing  te chnolog y to  full ne t-ze ro  te chnolog ie s

2 ve hicle s in 1: 

Rang e  & convenience
Lower CO 2 emissions

Areas with little  
e -re charg ing  
infrastructure

Cost se nsitive  
marke ts 

Wid e  rang e  
of ap p lications

Mid  - larg e
size  ve hicle s

Long e r d istance s

Hig he r load s

Hyb rid s



Hyb rid s
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Hyb rid  trucks activity

Q uie t  ze ro  
e m issio ns urb an  
o p e ra tio n  w ith  
e xte nd e d  ICE rang e

Class 8 

Hyp e rtruck ERX 
p rod uction in 2023

Hyliio n

Natura l g as 
p owe re d  p aralle l hyb rid

US Hyb rid

Te sting  CF Hyb rid  
10.8L PACCAR MX-11 
diesel and 85 kWh battery

DAF

Hyb rid : full e le ctric 

6 0  km rang e
on 30 minute  charg e  

Scan ia

Comme rcia l Ve hicle s



Hyb rid s
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Hyb rid s in o the r transp ort ap p lications

Kaw asaki
Hyb rid  in 2 0 2 4  
p rod uct rang e

O the r O EMs
Yamaha & o the rs 
p lan to  launch hyb rid  mod e ls

Yuto ng
1 1 ,9 6 6 new ene rg y 
vehicle  sale s in 2022

Me rce d e s
Citaro  hyb rid  up  to  8 .5 %  
fue l saving  vs Euro  VI d ie se l

Vo lvo
Hyb rid  running  on b iofue l can cu t  
CO 2 b y ~6 0 %  vs. a d ie se l b us

MAN ES
Hyb rid  d e live rs 1 0 % 
saving s on fue l o il 

Wärtsilä
Marine  ind ustry’s larg e st 
1 1 .5  MWh hyb rid  ve sse ls

Lo w e r e m issio ns, 
lo ng e r rang e  and  w e ll 
und e rsto o d  ha rd w are
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SEVERITY

O n b oard  monito ringTe sting  und e r real 
d riving  cond itions

Long e r in-se rvice  
life

DRIVERS

Emissions
re g ulations

Euro  7
Bharat Stag e  6 
China 6
US EPA ‘27

De carb onization

Tig hte ning  CO 2 

and  fue l 
e conomy 
mand ate s

End -use r 
re q uire me nts

Efficie ncy
Re liab ility
Lowe r running  
costs

Sustainab ility 
commitme nts

Re d uce
Re use  
Re cycle

Ad vance d  ICE Te chnolog y

Lub ricant 
sp ecification
revisions

New 
lub ricant 
challeng es

Hard ware  
innovations



Comme rcia l Ve hicle s
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Da im le r Truck 
3rd g ene ration
O M471 +4%
Hig her comp ression ratio

Turb o-charg ing  op timization 

New afte rtreatment 

New eng ine  o il 
p re ssure  contro l

Low viscosity lub ricant

MAN
TGX New D26 eng ine

+4%Aerod ynamics
Downsp eed ing Lig hte r

Da im le r Truck  
New Weste rn Star 57X 
long -haul +6%
Ad vanced  AMT

Inte llig ent p owertrain 
manag ement

Ad vanced  ae rod ynamics

Scan ia
Sup er 13L eng ine

+8%

Imp roved  comb ustion 
injectors, fue l p ump  & 
cooling

Navista r
S13 integ rated
p owertrain +15%
Re d uce d  we ig ht, low 
friction mate rials & finishes

+5.7%
Red uced  ae rod ynamic d rag

Downsp eed ing

Tand em axe ls

48V e lectrical systems

Smart o il circuit

Acha te s 
Po w e r

+10%
O p p osed  p iston 
e ng ine  fie ld  trials

Pe te rb ilt +TBA
Imp roved  ae rod ynamics

48V mild  hyb rid  p owertrain

Waste  heat re cove ry

Lig htwe ig ht chassis

Fue l e fficie ncy vs. p re vious g e ne ra tion 

Ad vance d  ICE Te chnolog y

SUPERTRUCK II 
CO NCEPTS
Fre ig htline r

SUPERTRUCK II 
CO NCEPTS



2 0 2 5  p ro p o se d
ILSAC GF-7

LSPI throug hout 
life time  in ve hicle Lowe r MRV

Durab ility 
Imp rove me nt

Be tte r fue l 
e conomy

PASSENGER CARS

Est. 2 0 2 7
d exos® 1 Ge n 4 

Est. 2 0 2 8
ILSAC GF-8

PACE O F 
SPECIFICATIO N 
CHANGE IS 
ACCELERATING
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2 0 2 7
API PC-12

Two ne w cate g orie s Lowe r HTHS

Wear & oxid ation 
p e rformance

CO MMERCIAL
VEHICLES

Seals 
p ro te ction

Tig hte r che mical 
limits

Ne w and  
re p lace me nt 
te sts

Ad vance d  ICE Te chnolog y Lub rication 



Growth of lowe r viscosity g rad e s is hap p e ning
Heavy-d uty motor o il
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Ad vance d  ICE Te chnolog y Lub rication 

Notab le  fue l e conomy b ene fits 
moving  fle e ts from SAE 15W-40 
to  lower viscosity g rad es

• SAE 10W-30 and  lowe r g rad e s 
g row at exp e nse  o f SAE 15W-40 

• SAE 5W-XX g rad e s g row slowly

• SAE XW-20 o il e nte r with PC-12

• API “F” o ils will slowly g row
2000 2015 2020 2027 fcst. 2032 fcst.



A multi-fue l, multi-te chnolog y future
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ICE

Lo w e r IN-USE CO 2
e m issio ns TO DAY

Mild / fu ll 
hyb rid

Plug -in  
hyb rid

ICE hyd ro g e n
/ am m o nia

Batte ry 
e le ctric

Fue l ce ll
e le ctric

Ze ro  IN-USE CO 2 e m issio ns
TO DAY/ FUTURE

Cleaner and more sustainable fuels
support the transition to net zero

Powe ring  the  future

ICE/ hyb rid  
Synthe tic fue l



Disad vantag e s

Not carb on ze ro

Ene rg y intensive  p rod uction

Exp ensive  to  p rod uce

Investment to  scale
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Synthe tic fue ls

Powe ring  the  future

Ad vantag e s

Potentially carb on neutral 
if p rod uced  with renewab le s

Ab und ant raw mate rials –
waste /atmosp he ric CO 2

Existing  infrastructure  
can b e  used

Easy and  afford ab le  for ICEs

e -me thane

e -me thanol

e -ke rosene

e -d ie se l

e -g aso line
e -ke rose ne  (SAF) may me e t 4 0 % 
of aviation e ne rg y d e mandBy 2070

SAF = Sustainab le  Aviation Fue l
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Lowe r carb on fue ls

Powe ring  the  future

The  swe e t sp ots

En
er

gy
 c

on
ve

rs
io

n 
co

st

Ene rg y storag e  cost

Motorcycle , 
Car and  Bike

Smalle r ship s

He avy d uty off-hig hway

He avy d uty on-hig hway

De e p  se a  ship p ing

Sta tionary g e ne ra tor

Ammonia Me thanol

Batte ry 
e le ctric

Hyd rog e n



Cost and  availab ility

Ene rg y inte nsive  
p rod uction

Inve stme nt ne e d e d  
in infrastructure

Hig h initial fue l 
ce ll ve hicle  cost

Safe ty – flammab ility

Storag e  – leakag e  
and  vo lume s

Disad van tag e s

Ze ro  carb on 
e missions

Re ne wab le  re source

No rang e  anxie ty

Fast filling

Ad van tag e s
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Growing  inte re st in hyd rog e n

Powe ring  the  future

Powe re d  ve hicle s se t to  
g row in all transp ort mod e sH2

H2 filling  
stations in 2021700 Could  b e  in use  

g lob ally b y 204023k

Annual g rowth e xp e cte d  in 
hyd rog e n p rod uction marke t9.2%
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Hyd rog e n is an e xce lle nt 
comb ustion fue l

Forms e ve n mix in air 
q uickly

Wid e  flammab ility rang e

Low ig nition e ne rg y

Hig h laminar b urning  
ve locity

Ve ry hig h re se arch octane  
numb e r RO N 130

O EMs 
inve sting  
in H2ICE 

te chnolog y

Hyd rog e n ICE (H2 ICE) vs. Fue l Ce ll

Powe ring  the  future

Ad vantag e s

Estab lishe d  sup p ly chain

Existing  skille d  workforce

Low risk 

Fit fo r p urp ose

Cost saving s

Re trofit existing
ICEs

Mature  hard ware  
te chnolog y

Prove n p e rformance  
and  d urab ility 
o f e ng ine

Hig h e fficie ncy 
at full load

Low se nsitivity 
to  fue l q uality

Lowe r life cycle  
e missions

De b it  vs. fue l ce ll

Efficiency

NO x emissions
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HyCET co llab o ra tio n  
Two 18t and  two 40t trucks 
+  infrastructure

HyTrucks
Cummins /Scania

Cum m ins/ Ta ta  
co llab o ra tio n  
includ e s H2ICE

Ta ta  
Ind ia’s first hyd rog e n ICE 
p owe re d  conce p t truck

DAF 
Hy Trucks XF 
H2 Innovation Truck 
p ro to typ e

Scan ia / We stp o rt  
De monstrator 
trucks unve ile d

Stro ng  in te re st  in  Ch ina  
Yuchai, FAW, GAC, 

SINO TRUK & We icha i
Launch H2 Ye llow Rive r Truck

H2  o p p o se d  p isto n  e ng ine  
working  g roup  launche d

Hyd rog e n ICE in Heavy-d uty trucks

Powe ring  the  future Comme rcia l Ve hicle s



Afte rtre a tm e nt 
p ro te ct io n

No carb on e missions 
Le ss NO x manag e me nt 
Could e liminate  ne e d

Le g islation
Custome r p e rce p tion

Lower SASH
Depends on technical 
response to legislation

Wate r 
accum ula t io n

Separation
Freezing
Corrosion 
White  slud ge

Duty cycle s

Viscosity contro l
Corrosion inhib ito rs
Emulsifie rs

Pre -ig n it io n

Knocking
Eng ine  d amag e

Fue l mixing
Piston d e sig n
Sp ark p lug  d e sig n

Me tals b alance
Viscosity
De p osit contro l

Fo
rm

ul
at

io
n

© 2023 Infineum Inte rnational Limited . All rig hts re se rved .

Challe ng e s  o f H2 ICE

Powe ring  the  future

Fue l e co no m y 
im p ro ve m e nt 
and  lub ricant 
re fo rm ula tio n  
re q u ire d
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Susta inab le  
Ze ro  CO 2 e missions

Not susta inab le  
Hig he r CO 2 e missions

Not susta inab le  
Lowe r/ze ro  CO 2 e missions

Susta inab le
Lowe r CO 2 e missions

Gaso line

Die se l

Natural g as

Ele ctricity: fossil fue ls

Transp ort continue s 
to  re ly on o il 
p rod ucts for 
o f its fina l e ne rg y

Ele ctricity: nuclear

Blue  hyd rog e n

Blue  ammonia

Me thanol

LPG

Re ne wab le  b iofue ls

Ele ctricity: 
che mical /g as waste  

Bio-e thanol

Re ne wab le  CNG

Bio-b utano l

Synthe tic fue ls

Gre e n me thanol

Increasing ly comp lex fue ls p icture  ahead

Powe ring  the  future

91% 

Ele ctricity: 
Wind /so lar/hyd ro

Wind  p rop ulsion

Gre e n hyd rog e n

Gre e n ammonia

Comme rcia lization
and  sca le  up  of ne w 

fue ls is e sse ntia l

Toward s ne t ze ro  and  susta inab ility
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An increasing ly comp lex world
Focus on sustainab ility and  e nvironme ntal p ro te ction

Future  lub rica t io n  cha lle ng e s

Ad vanced  lub ricants 
are  need ed

• Hard ware  innovation

• Eng ines in use

ICE re mains 
sig nificant e ve n 
with e le ctrification

Chang ing  
sp e cifications

Increasing  
numb e r of 
te sts

Increasing  
p e rformance  
re q uire me nts

Maintaining  
p e rformance  
ove r long e r 
p e riod s

Formulation 
e nve lop e  
closing

More  b ase  
stock typ e s 
and  q ualitie s

More  fue l 
typ e s and  
q ualitie s

Wid e r viscosity 
g rad e s – old  
and  ne w 
ve hicle s

Re strictions on 
raw mate rials

Summary
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Powe ring  the  future

INNOVATIVE 
CHEMISTRIES 

NEW CHALLENGES AND 
O PPO RTUNITIES FO R ADVANCED 

FLUIDS FO RMULATED USING 
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