O=-BASF

We create chemistry

Our Journey to Net Zero 2050

Vimala Arumugam

Managing Director,

BASF South East Asia Pte Ltd &
BASF (Malaysia) Sdn Bhd

October 24, 2023 e

=

7



\'vi - 9 ’ -
; B ).
1‘so?uti ﬂar}ﬁ\/i‘\ .
*| on 'S ?' ‘o .
TR AR s‘f"\“,‘o'
- : ‘ - ¢

} 31»!’ ¥

try is an essential part of tt
to intensify effort and Inn

IO = WL (i p _
Energy intensive processes & 4 ' Carbon is in our DNA, however, .
impose huge potential for %  we shall capture and re-use it

Innovation t‘

. = - >
.

No downstream effect without
~ upstream decarbonization
=
—



_ el GEFAIFR

Our purpose:
We create chemistry for a sustainable future

The Chemical industry with BASF as thought leader and action contributor =
Is part of the solution to transform our way of thinking and acting =1




We have ambitious CO, reduction targets...

From 1990 to 2018, BASF has already
reduced GHG emissions by 45%

2 5% despite growing the business!
2030 CO, emissions

reduction
(compared with 2018)1 n Et Z e rO
2050 cO;emissions?

...for Scope 1 and 2

1 Scope 1 and Scope 2; 2030 target compared with 1990: 60% CO, reduction
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We are looking at reducing our environmental impact by looking at
emissions along our entire value chain: Scope 1, 2 and 3
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Customers and Users emissions
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We are looking at reducing our environmental impact by looking at
emissions along our entire value chain: Scope 1, 2 and 3

Raw materials
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Extraction Processing Transport

Scope 3 upstream |_ Scope 3 downstream

Customers and Users emissions
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No downstream decarbonization without upstream decarbonization

CO2 emission structure Global GHG emissions
Scope 1+2

!
Energy production Chemical production?
v v
Electric power Steam Upstream Downstream
Grey-to-green Power-to-steam New technologies Bio-based feedstocks
: SR - Soriten . '
: — = : Bio-feedstock for fuel
Hollandse Kust Zuid - industrial-scale heat pump at the H s replacement
world’s largest wind park BASF site in Ludwigshafen Methane Pyrolysis

Innovation Technololgy
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1 Includes emissions from process energy 2 Operational excellence measures Internal



BASF drives forward renewable energy projects across the globe

Hollandse Kust Zuid -
world’s largest wind park

On-site solar park
Schwarzheide, Germany

25 years onshore wind
power from Spain

25 years offshore wind
power from Germany

Wwind and solar power
for sites across US

Renewable power for
several Chinese sites
i
O=BASF
We create chemistry
8 Picture sources: BASF, American Public Power Association
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Electrifying steam generation &
to reduce emissions [l

CO, - free steam production New ways to generate steam will play a
with heat pump technology significant role in reaching our climate targets

BASF will install technologies like industrial-
Stegm scale and

systems to replace fossil-generated steam from

today’s power plants and capture the energetic
potential of waste heat

will replace existing steam turbines,
reduce our steam demand and allow us to
Verbund replace steam directly with electricity

Renewable Waste
energy heat

Internal



The world’s first demonstration plant for large-
scale electrically heated steam cracker furnaces

Direct Heating

Raw Olefins
Naphtha Aromatics
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Indirect Heating

Raw Olefins

Naphtha Aromatics
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BASF, SABIC and Linde have started construction of
the world’s first demonstration plant for large-scale
electrically heated steam cracker furnaces (eFurnace)

Demonstration plant with 6 megawatts input of
renewable electrical energy to be fully integrated into
a steam cracker at BASF’s Ludwigshafen Verbund site

Technology has the potential to reduce CO, emissions
by at least 90% compared to conventional steam crackers

Project has been awarded funding by the German
Federal Ministry for Economic Affairs and Climate Action

Startup of the demonstration plant is targeted for 2023

Supperted by

ﬁ Federal Ministry
A for Economic Affairs
and Climate Action

on the basis of a decision
by the German Bundestag

0= BASF
We create chemistry



Water electrolysis In
Ludwigshafen —
BASF’s Hy4Chem project
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In , water is split directly into
its two components, hydrogen and oxygen

If the required energy comes from
, the process is

We are working with Siemens Energy

(proton exchange membrane) water
electrolyzer with a

Hydrogen to be used in and for

BASF applied for funding by the German
Federal Ministry for Economic Affairs and
Climate Action (BMWK)

O0-BASF
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Methane pyrolysis™ —

process innovation to reduce CO, emissions

Hydrogen
(CO,-free)

A%

Renewable
energy

Natural gas or EXHi
biomethane ,N

vV

Solid carbon

Federal Ministry
of Education
and Research

12 * Project sponsored by the Federal Ministry of Education and Research (Grant number 03SF0571A)

Internal

Methane pyrolysis is a low-emission technology.
In this innovative process, (bio)methane is
split directly into hydrogen and solid carbon

Test plant at the Ludwigshafen site
in trial operation

Key challenges are process technology
and control

Methane pyrolysis requires around 80% less
electricity than water electrolysis and is virtually
carbon-free if renewable energy is used

O =-BASF
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In addition to CO, emission reduction in our own operations, we look
into our suppliers’ value chain (scope 3 upstream)...

Raw materials Customers and Users emissions

g @

Extraction Processing Transport

Scope 3 upstream _ Scope 3 downstream
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...which enable us to provide Product Carbon Footprint PCF
calculation and reduction to our customers

Reduction
BASF Group targets Scope 2 Scope 1 measures at
site level

Cco,

—

Products
Product carbon ) . - ] with
footprint (PCF) Scope 3 Scope cope ‘educed
ass PCF
" % BASE as first
[ chemical
TooTroo y company to

provide PCF

1 Scope 3 emissions from raw materials production by suppliers AND emissions by our customers & consumers Internal



Together for Sustainability (TfS) agreed
on global guideline for PCF calculation

Scope 3

Emissions caused by suppliers
and generation of raw materials

—————

-
Leaad # © ?
| |

Scope 1+ 2

Emissions caused by own
operations?

1 Energy generation and chemical processes
21S0O 14067:2018

' TOGETHER
SUSTAINABILITY

@,

Software solution

= TUV-certified?
= Meets ISO standards3

= Calculates product carbon footprints
cradle-to-gate

31S0 14040:2006, 14044:2006, 14067:2018, GHG Protocol Product Standard

Internal

TfS initiative is a global,
procurement-driven initiative by
chemical companies to improve

sustainability practices in line with
e.g. UN Global Compact.

Product carbon Customer benefits

footprints of = Transparency on CO,
sales products emissions

= |dentification of main
reduction levers
= Certified software

= Transparent
documentation

0= BASF
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To further reduce scope 3 emissions downstream as well as
upstream, Circular Economy models are key

Raw materials Customers and Users emissions
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Circular Economy
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A Circular Economy aims to decouple growth from resource
consumption and is regenerative by design

LINEAR RECYCLING CIRCULAR
ECONOMY ECONOMY ECONOMY

m Rethink design and use of resources and
keep them in use as long as possible

m Recover and recycle products and
materials, regard waste as raw material

m Avoid waste and pollution and protect
natural systems

We create chemistry
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Circular Economy in plastics : Different loops are necessary for a
successful transition towards circularity

Chemical recycling (pyrolysis)

B Waste to chemicals
B Can handle mixed plastic waste

W Products are "virgin-grade’ Other chemical recycling (depolymerization)

B Polymer to monomer
B Single-stream waste needed
B Products are “virgin-grade”  Mechanical recycling

B Polymer to polymer
B Clean single-stream
waste preferred
B Products are not “virgin-grade”

e h e Semi- !!!
Basic Monomers, finished Plastic | 7
Naphtha wan chemicals l additives, etc. goods E goods Recovery Incineration
A
gy |y P Y
_ Disposal
Refinery Steam cracker Chemical Plastics Manufactured Plastic l 3
production production goods waste
Landfill

- ChemCycling™ is complementary to mechanical recycling O-BASF
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Mass Balance approach enables the replacement of fossil feedstock,
the transition to circular and low PCF/ net-zero products

Petrochemical Chemical
Raw materials Products
plants production
o: °o

Pyrolysis oil — — ;‘.. .’: Ccycled® |
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Our innovative solutions reduce CO:2 in our customers’ applications

and during consumer use phase

BMW Group is the first Ultraform® BMB (POM)
OEM to use BASF paints ensures the use of
’ certified according to ’ certified renewable
biomass balance approach resources in the
production chain

Polyamides based on
('l chemically recycled tires
L)_‘]‘ form the basis for robust
outdoor pants from
Vaude




Let’s join forces to turn challenges into opportunities and enable a
transition towards a more sustainable economy and industry
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Support global certifications and
regulations (e.g. PCF, Mass Balance)

Mindset shift towards sustainable "‘-c Cross value chain collaboration
future and sustainability as a must | for solutions and standards .

i A v | < (e . /
Infrastructure and access to Open loop setup of recycling

renewable Energy solutions | (e.g. Incentives for carbon-neutral tech)
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