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Resource efficiency

BASF Verbund is ideal for CO2 emission reduction and overall reduced environmental impact

Verbund avoids yearly 6 - 6.5 million tons of carbon emissions (C02 eq.)

Geismar Nanjing
4 Antwerp Ludwigshafen

Freeport Kuantan

Efficiency drivers: Steam and heat integration, process control and integration
BASF uses fossil raw materials responsibly : 75% of carbon converted to products,
25% consumed for process energy and converted to CO2 equivalents




Process Energy Verbund on Antwerp site

Integrated process heat network

Energy profile production processes Antwerp
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Energy consuming
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Verbund of energy producing and energy consuming processes

reduces net demand for primary energy



BASF Carbon management

Our focus to reduce CO2 emissions

Potential CO, reduction
N

pelele

Develop
breakthrough
technologies

Shift power supply
towards renewable energies

Further improve process
and energy efficiency

Costs and risks

Our Carbon Management

In 2018 we bundled all measures that will help us reach our new climate target 2030 and enable further reductions
in the long term, in a global Carbon Management, with the following three core elements:

Reducing the CO2 emissions Increasing the share of Developing breakthrough
from our production by renewable energies in %0 technologies for low emission
improving energy and our global power supply production in a Research &

process efficiency Development program




From a linear to a more circular economy

The role of chemical recycling

Different loops are necessary for a successful transition towards circularity

Chemical recycling (pyrolysis)

B Waste to chemicals
B Can handle mixed plastic waste

B  Products are “virgin-grade” 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 needed
B Products are not “virgin-grade”
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ChemCycling™ is complementary to mechanical recycling.

Consumers use and dispose
plastic products (e.g. packaging,
tires)

Waste companies collect and sort
the waste and supply BASF’s
technology partners with it
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Our customers use 5 Qur partners convert the
these chemicals to BASF’s plastic waste into pyrolysis
make their own ChemCycIingT"' oil through a
products project thermochemical process

BASF can allocate the recycled
feedstock to all chemicals
produced in this Verbund via a
certified mass balance approach

Pyrolysis oil is purified to be used as
feedstock at the beginning of BASF’s
Verbund production
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GHG emissions (Mt CO2 equivalents)

2010

Biomass

Carbon
capture

CO2 capture (Mt CO2 equivalents)
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Roadmap

2020-2030
Technologische ontwikkeling
en infrastructuur

" * Continue efficiéntieverbeteringen
. l-:l‘ﬁd ‘;.ntle S * Start ontwikkeling bio/syn-
brandstoffen

e Toepassing CO, afvang Start bij ammoniak, H,

(hoge concentratie CO,)

* Opschaling bio- en syn-brandstoffen
* start elektrificatie lage T warmte

Uitbreiding naar staalsector
(middelhoge concentratie CO,)

P 2
Voltooiing van de transitie

Grootschalige elektrificatie en
overschakeling naar bio- en syn-
brandstoffen

Uitbreiding naar chemie/raffinage
(lage CO, concentratie)

CCS is a cornerstone of

Flemish Industry Climate Roadmap

* Government funding will be necessary due to high technological and commercial risk



Energy cost

Energy invoice is determined by market and regulation (federal and regional)

Regulation

Example electricity invoice
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Affordability check: total cost is important




Energy cost — comparison with neighbouring countries

Reducing grid costs is a priority

® [mportant reduction (up to 90%) of network costs in France, Germany and The Netherlands for specific
consumption profiles such as large and stable consumers

» Stable: as from 7000hrs operating hours or
» Large and predictable: > 500 GWh/y or

» Countercyclical: proportionally taking more of the grid during off-peak hours

All-in electricity prices for baseload profiles (1000 GWh) Network costs for baseload profiles (1000 GWh)

€£/MWh

Flanders ‘Wallonia France Germany The Metherlands
2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021

2019 2020 2021 2018 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021
Deloitte Belgium m Commodity price mTaxes B Network

Benchmarking study electricity

Limiting federal extra costs in the invoice by reducing
transmission grid costs as in our neighbouring countries







