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Our sustainability understanding
Key aspects
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Answering questions about the use of
Sustainability Evaluation tools

Innovation support

collaborative approa



Overview of information and effort requirements
: : : i O - BASF
Tailor-made solutions from simple to sophisticated = = =

c AgBalance™
o
T
= SEEBALANCE®
S
= Customized WEB- -
5 based evaluation* Eco-Efficiency
% Analysis
Life Cycle
Assessment (LCA)

Life Cycle Inventory (LCI)

Early stage
calculation tools

low Low to medium medium high

Effort

* based on exiting studies



Environmental Assessment

Effect Categories

Ecological Fingerprint

Thie Crsseiical Bnmmey

Environmental Burden

Cumulative
Energy
Consumption

%}

T,
&
i} ANl Ar3 An

Consumptive
Water Use

Land Use

Abiotic Resourc

Emissions

Toxicity Potentia

Occupational

Alt.1
Alt.2
A
Alt.3 low
e Alt.4 ‘ B

De
Calculation Aggregation
of relative and weighting
product of impact high — —
position categories
| 1 I
Calculation Normalization Weighting

and aggregation




Eco-Efficiency Portfolio as final outcome and
summary for decision-making

low

High Eco-
Efficiency
£ Alt.1
(@]
S
Customer g Alt.2
Benefit: 2 Alt3
< 1,0
: 5
Production, £ o Alt.4
Use and g
Recycling of ... 0
Low Eco-
efficiency
high
high 1,0 low

Costs (norm.)

Portfolio graph offers a quick but comprehensive overview of final results




Eco-Efficiency Analysis supports development

of new processes
Biotechnology of Vitamin B2

B Conventional process

B Glucose B Vitamin B2

TR

v

B Environmental

® Reduction of CO, emissions by
30%

® Reduction of hazardous
substances

B Biotechnological process (BASF)
B Bio-mass B Vitamin B2
<>
B Reduced:

® Purification steps

® By-products

B Economic

M Costs in percent

B  Conventio
nal

M Current
biotechnol
ogy

B Future
biotechnol

ogy




Eco-Efficiency Analysis supports development
and launch of new products and processes
Beer filtration and stabilization

® Customer benefit from using
filtration and stabilization
technologies for 2 million HI of
beer

W Crosspure is the most
sustainable solution

¥ Reviewed by DEKRA,
Germany.

Environmental impact (standardized)

0.0
High eco-efficiency
Crosspure .
Diatomite
. &PVPP*
1.0
Low eco-efficiency | Membrane
&PVPP Costs
20 ‘ (stgnd-
ardized)
2.0 1.0 0.0

*polyvinylpolypyrrolidone



Modern car coating processes avoid wastes
and emissions

Weighting scheme el giad

Weighting Factor [%)]
30 40

Photochemical Ozon Creation Potential (POCP)

Cumulative Energy Demand (CED)/ Global
Warming Potential

Toxicity Potential

Risk Potential

Resource Consumption
Acidification Potential (AP)
Water Emissions

Solid Wastes

Land Use

Ozone Depletion Potential




(low)

3-Wet HS, Germany [l

HS, Germany [l

MS, Germany [0

environm.impact (nerm. )

)




Eco-Efficiency “» CFL lamp

& GLS lamp
-~ Halo
Customer Hogeniamp
Benefit: «= LED lamp
g/
Lighting for ~ Linear (New
significance)

private houses
for 25.000 h in
Germany

environmental burden (norm.)

costs (norm.)

The CFL and LED systems have the highest Eco-Efficiency, the GLS the lowest




WEB-based Eco-Efficiency -
Tallor-made tools for automatic calculations D_ﬂ.u..;m..

General Information | Applicable Package | Logistic | End of Life | Life Cycle Costing | About

Case study

HDPE Package | PP Package | PET Package | Coex | Paper [ Carton | Tinplate | Glass | Aluminium

HDPE Pachkage

Alt. 1 Alt. 2 AlL. 2 Al 4 AlL 5 Al & AlL 7 Alt. 8
Collected Packages
recycling as energy | 30%i | 30% | 30%, | anol | aneLl | aneL! | anog] | anegl mea
value for energy recovery + | 80% BU%H 80%i | « Reference
substitution with < ol [=]ail | I e
recycling as material | 6%, | 66%j | 66% g « Fly Ash 15%
input for substitution < | 80%] | 80%! | 80%I| E |
haz. waste with energy recovery | 4%I| | -i%|| 4%” E Fiy Ash 40%
haz. waste wio energy recovery 0% | 0% | 0% | g ;
W Supporting decision-making processes | __E oSy  50%
z
W Can be used by inexperienced users = » Green Sense
Concrate
® High number of scenarios possible 18 1 as
Costs
W Suitable for communication in the value chain Example: Green Sense concrete

12



Social dimension included in SEEBALANCE

X-SEED has advantages in concrete

Material Comparison Energy Comparison

0,16 —

0,14 —
0,12
0,10 I .
008 —— — —_— — —
[} |. i n
g 0,06 - - -
s .
] ]
' 1 0,04
: ". {}Jm i |
— 0,00 - — — -
Ref..CEM I CEM Il B + X-5EED Ref:CEM I + heating  CEM |+ X-5EED
-, 21 o
e Z

.j‘\ "’Jﬁh‘i} o (" \ Professional Training

Thie Crsseiical Bnmmey

i Further
materials

i Disposal

i X-5EED
production

@ Precast
production (ev,

Heat curing)
W Cement ||

W Cement |

i Transport




SEEBALANCE for cement additives X-SEED
Nano-particulates are more sustainable

Employees MohIEE
1,00
o Reference: CEM 1
+ heating
Internatlopal Users
Community
0
medium SEE
@ CEMI + X-5EED
Future Generations ocal and national
Community
—==Ref.. CEM | + heating ===CEM | + X-SEED
low SEE

® The X-SEED mix design has economical, ecological and social advantages

W Further information: http://www.basf.com/group/corporate/de/news-and-media-
relations/science-around-us/concrete-components/info-box



Sustainability Activities can support product
development, marketing and business

=» The ecological calculation follows the ISO rules ISO 14040, 14044, 14045
and was validated by TUV and NSF.

-» Specific data and factors can be introduced depending on the
needs of the particular analysis.

=» The whole process is transparent, calculates all three dimensions of
sustainability.

=» The stability of results is verified by means of (Future) scenarios.
=» Research projects can be supported at all stages of the development

=» Business activities can be supported by intense partnerships with
customers, supported by detailed sustainability information

=» Products with negative impacts can be identified in early stages,
alternatives can be developed, supported by sustainability analysis

1-ANALYSE
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Validation
with external
partners for
Eco-Efficiency
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