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Climate change is the
most threatening problem
of mankind,
mainly driven by
excessive CO, emissions



Economic sector overview of emission drivers shows several
sectors emitting CO, at high level

Global CO, Emissions 2019 by economic sector? Indonesia CO, Emissions 2020 by economic sector?

Electricity and Heat I 25% Electricity and Heat I 35%

Agriculture G 24% Agriculture B 1%

Industry I 1% Industry I 7%

Transportation I 14% Transportation I 7%

Buildings I 6% Buildings Il 4%

Other energy I 10% Other energy I 5%

Source:
1. IPCC
2. Indonesia Country Profile 2021

-> Importance of emitting economic sector varies from country to country






Chemicals — We are in almost everything you see and touch
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We are looking at reducing our environmental impact by looking at
emissions along our entire value chain: Scope 1, 2and 3
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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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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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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
. i ‘ﬂ
_ — "l’:ﬁ i 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



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
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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 2 Scope 1 educed
L PCF
" = s BASF as first
& <7
) E chemical

provide PCF per kg

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



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

Scope 3

Emissions caused by suppliers
and generation of raw materials

—————
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Leaad # © ?
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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

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
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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




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
un A A
a— @& — i g — o —— [|]] —]
_ 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

RAW MATERIAL &9

& : SUPPLY LS
.' Raw materials Steam crackers/ Chemical production
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An open loop Ma |
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- Mass Balance approach applies to renewable and recycling based feedstock




Cértified recycled material from
mechanically recycled expanded
polystyrene (EPS) waste

BMW Group is the first OEM to uée
BASF paints certified according to
biomass balance approach

’




Let’s join forces to turn challenges into opportunities and enable a
transition towards a more sustainable economy and industry
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" Mindset shift to circular models Cross value chain collaboration
and scientific discussions for solutions and standards .
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National open loop setup and |
acceptance of mass balance | CO2 pricing mechanisms electricity + suitable waste streams
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A typical view on Scope 1 and 2 emissions in the chemical industry

Exemplary CO, emission profile of selected technologies
Energy and chemistry emissions, million metric tons/a!

Source of emissions:
Bl =energy
B =chemistry/process
0. ’0. g 00 oo’.‘
&
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The alternative feedstock is attributed through
the mass balance approach (credit method, according to ISO 22095)

Petrochemical Chemical
Raw materials Products
plants production

product :
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Adoption of 9R Framework!® @BASF Indonesia

Reduce

Valeras™: plastic additive with added sustainability value (improving durability,
saving energy, reducing emissions, and promoting biodiversity)

Ll

Valeras™

Reuse
2,449 intermediate bulk containers (IBCs)

Recycling
IrgaCycle™ : additive that addreses specific quality issues associated with

recycled resins

Recover = o
Gardoclean™: Recycle plastics to process PET with efficient cleaners and defoamers ‘E Gardoclean™
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23 I Circular Economy: Measuring Innovation in the Product Chain, Potting et al, PBL Netherlands Environmental Assessment Agency, The Hague, 2017



