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At a glance

Ll - BASF

The Chamilcal Company

The world’s leading chemical
company

Offers intelligent system solutions
and high-value products

for almost all industries

Sales 2007: €57,951 million
\ : Income from operations

i Y8/ B (EBIT) 2007: €7,316 million
LR & Employees

at year-end 2007: 95,175
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How we achieve value-adding growth

Ll - BASF

The Chamilcal Company

We earn a premium on We help our customers
our cost of capital to be more successful

We form the best We ensure
team in industry sustainable development

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’
June 18-19 2008 at M.O.C. Munich ici Peter Saling, BASF 3




BASF Group:

sales in 2007 (new segment structure)

Ll - BASF

The Chamilcal Company

billion € (change compared with previous year)

Oil & Gas
10.5 (-1.6%)

Chemicals
9.4 (+2.2%)

— Agricultural Solutions
3.1 (+1.9%)

Plastics BASF Group

10.0 (+5.4%)

Functional Solutions
9.5 (+60.7 %)

Performance
Products
. 8.9 (+4.3%)

Other
6.6 (+13.5%)

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’

a Eco-
June 18-19 2008 at M.O.C. Munich :LaJ7) Efficiency Peter Saling, BASF 4




The Three Pillars of Sustainable
Development is the Basis of the

SEEBALANCE 0 BASE

= Comprehensive assessment of
products and processes.

Sustainable Development _
=» Ecology, Economy and Social

. figures are given equal weight
- =» Products are analyzed with a ,, Cradle-
- to-grave“-approach from the angle of
Ecpnomy Jociety the customer.

=» Different product alternatives for a
defined , User benefit* are assessed.

-
tEfficiency
lysis

SEEBALANCE®- _
Analysis =» The final result compares the
alternatives with each other; leads to
a ranking of different products or
processes due to their sustainability.
RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ _ Eco-
June 18-19 2008 at M.O.C. Munich E] Efficiency Peter Saling, BASF s




BASF competences

£l - BASF

The Chamilcal Company

“ The BASF has an leading expertise in the world because

BASF is a company with a high level of competence in
sustainability matters and professes itself to sustainable
management

BASF runs four competence centers of Eco-Efficiency Analysis

and finalized up to now more than 350 studies s@w-t"v@%
the BASF-method has been validated by gi TOV :ig
the TUV in the year 2002 7 -53“”"65
'977115°
BASF cooperates trustfully with governmental validated
departments, NGO’s, the UN, the GTZ etc. f\‘r’]‘;}ffif'ency

— i ..

RSC Speciality Chemicals Symposium
June 18-19 2008 at M.O.C. Munich

- “The Sustainability Challenge’

Efficiency Peter Saling, BASF 6



The ,cradle to grave® approach 1= BASE

The Chamilcal Company

Raw materials Basic Chemicals Products

/ & Recycling
‘ )

)

RSC Speciality Chemicals Sympos'ium - “The Sustainability Challenge’ -y

June 18-19 2008 at M.O.C. Munich ;W) Ermclency Peter Saling, BASF 7
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Example: Amino-Carboxylate Chelating

Agents vs. Phosphates in Dish washing O0-BASE

The Chamilcal Company

Alternatives
Customer Benefit

use and disposal

COONa
of 100 ADW tabs (*) GLDA PR
Glutamic acid, N,N-bis(carboxymethyl)-, I GCoh
tetrasodium salt COONa
NaOOC

(*) Weight of tablets is fixed and equal for all
alternatives, this is achieved by addition of biobased
sodium citrate and sodium sulphate

WL-ANALYSE

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ :| Eco-
June 18-19 2008 at M.O.C. Munich a Efficiency Peter Saling, BASF s
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Definition of Chemical Processes to be

Compared; Example GLDA, biobased

Ll = BASF

The Chamilcal Company

B Fermentation NH,
fermentation

corn / rice > COONa
NaOOC

B Acid or basic Strecker-Synthesis (Ullmann, DE 4211713)

CN
Nk 2HCN - H,0 -2 NH CO.Na
2 PN 3
+ N CN N/\CO Na
CO.Na _ 2
NaO,C ’ 2 CH,0 pH=1-2 /\)\
NaO.C’ CO,Na CO.Na
e NaO,C 2
COONa
NH,
- 2 NH, P
+ 2NaCN +2 CH,O +2 H.,O -~ N COONa
COONa 2 2
oot PR= 13-14 COONa
NaOOC

Eco-
Efficiency Peter Saling, BASF o
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Definition of Chemical Processes to be

Compared; Example MGDA

Ll = BASF

The Chamilcal Company

B Acid or basic Strecker synthesis
B two alternative starting materials can be used (EP 547782)

0] COONa
0
\HL 2 HCN + 2 CH,0 \HLOH +3 NaOH kN/\COONa
> N\
OH e N -H,0
-2 H ~~ 2
NH, 20 W - 2 NH, COONa
Cy
>N MGDA
PN e CQ' COONa
CN 8
2 HCN + 2 CHz(i fHON v en NaOH OO
e 2HO NN o -3NH
2 H 2 CN 3 COONa

&

S

ECO-EFFICIE

Eco-
Efficiency Peter Saling, BASF
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Definition of System Boundaries over the

whole life cycle:

Example Sodiumtripolyphosphate

Production Phase Actives

Production
Phosphate Rock Phase Tabs
Sulphur
Limestone TabS
STPP Production
Production
Salt Rock
Energy Steam Sodium carbonate
Water Tenside
Polymer
Bleaching

Use Phase

retail

Supermarket

use

Dishwasher

Ll - BASF

The Chamilcal Company

Disposal

Waste Water

Waste Water
Treatment

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’

June 18-19 2008 at M.O.C. Munich

Peter Saling, BASF
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Costs Calculation

Based on Selling Prices of Ingredients 01-BASF

The Chamilcal Company

For costs calculation normal average market
prices are assumed

MGDA STPP GLDA

@ @ O

1,60 |

1,40 - B Sodium sulfate production

1,20 A W Trisodium citrate dihydrate
production

@ Chelating agent production

Normalisation

1,00 -

0,80 -

Euro/UB

0,60 -

0,40 -
0,20 -

costs (per customer benefit) normalised

0,00 -

MGDA STPP GLDA

—
A

3 [ ]

GL-ANALYSE
fam
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Eco-
Efficiency Peter Saling, BASF 12
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Results

Energy Consumption 01+ BASF

The Chamilcal Company

B Energy necessary for production and use of the alternatives (cradle

to grave)
90 Sodium sulfate: use & water treatment
80
O Trisodium citrate dihydrate: use & water
70 1 treatment
60 - 0 Chelating agent: use & water treatment
8 50 - .
= @ Transport sodium glutamate
s 40 -
30 - Bl Sodium sulfate production
20 M Trisodium citrate dihydrate production
10 -
0 m Chelating agent production

MGDA STPP GLDA

—
A

1

Eco-
Efficiency Peter Saling, BASF 13
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Results

Water Emissions: From Emissions to [1-BASE

I I I . aCt The Chemical Company

The impact of water emissions is evaluated by using the critical volumes approach.
Emissions are calculated by the corresponding MEC values (maximum emission
concentration) based on threshold limits

B STPP has the highest impact due to phosphate emissions into aquatic system
(after waste water treatment)

8,E+05 3,E+04
@ mCOD mBOD S mCOD mBOD
O T.E+ — N =
= mN-tot @ NH4-N 2 3,E+04 [ |mN-tot ENHA-N
E 6,E+05 — —
- mP-tot mAOX = @mP-tot mAOX
g S 2E+04 o
g 5,E+05 —mHM mHC [ i mDHM  mHC
c
o (@]
£ 4,E+05 —@S04- mCl- | S 2,E+04 - 0S04- OCl-
= (2}
” %)
C  3,E+05 - £
.g C  1,E+04
D 2E+05 - =
& 2
(11| +
e Z 5E+03
.2
| =; =
0,E+00 O 0,E+00 | |— e
MGDA STPP GLDA MGDA STPP GLDA

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’
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Results

Ecological Fingerprint - BASE

The Chamilcal Company

B Environmental impacts are calculated for six categories

B The aggregated environmental impacts

normalization of data

Energy consumption
1,00

0 i missions
N

0,80

Resources consumption/ "

Risk potential

——MGDA
—=-STPP

GLDA
Land use

‘Human- and Eco-Toxicity

GL-ANALYSE

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ :| Eco-
June 18-19 2008 at M.O.C. Munich @ Efficiency Peter Saling, BASF 15
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Results

Eco-Efficiency Portfolio 1= BASE

The Chamilcal Company

B Amino-carboxylate
chelating agents have
lower environmental
Impact compared to
STPP

B The biobased alternative
ranks in the middle. So,
using biobased materials

Ton 0 00 IS not an optimum

Costs (normalized)

Environmental Impact (normalized)

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’

a‘ Eco-
June 18-19 2008 at M.O.C. Munich L)’ Efficiency Peter Saling, BASF 16




How to use 1 ha of land most

| ?
sustainably” e

The Chamilcal Company

. To produce bioliquids?

4 f#--l,'_li. !

La A, ; |.iI " . A ] |I ¥
.| \ ':JI" k i ; .'..'.'_' p ke et | ;-
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g
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b
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System Boundaries: Lucantin Red,

Canthaxanthin, chemical 1= BASE

The Chamilcal Company

Use
Educt 1

Educt 2 Canthaxanthin Lucantin Red

il q
Feeding
Beta-Carotene
Carbon dioxide
Educt 4
Educt 5
Vitamin A-Acetate
Vitamin A
Emissions,
Salt,
solution

Educt 7

Sugar

Gelatin

Isopropanol

Additives

Egg production

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’

June 18-19 2008 at M.O.C. Munich : ici Peter Saling, BASF 18



System Boundaries: Paprika, Capsanthin

and Capsorubin - BASE

The Chamilcal Company

N-Fertilizer
P-Fertilizer Paprika
K-Fertilizer growing

- and harvesting
Mg-Fertilizer

Hexane Emissions,
\- wastes

Capsanthin,
Capsorubin

Egg production

Distillation

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’

June 18-19 2008 at M.O.C. Munich : ici Peter Saling, BASF 19



Carbon dioxide and energy consumption

Ll - BASF

The Chamilcal Company

| |
=
L
| E 0 0
T

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’

June 18-19 2008 at M.O.C. Munich ici Peter Saling, BASF 20



The chemical process is the most eco-

efficient alternative! [1-BASE

The Chamilcal Company

-1,5
@ Lucantin Red,
chemical
T
(<)
N
-C_—U ® Paprika,
c Capsanthin,
— Capsorubin
(@]
c
— 10
c
(6]
=
c
=
>
c
L
-1,5
Costs [normalized]
RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ Eco-
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Internet Manager for scenario analysis

Eco-efficiency analysis by our customers
[l - BASF

The Chamilcal Company

=R Eco-Eifidency Analysis Manager Onllre - Mirosoft [nternet Explorer

Example: Fish farming | Dote Bewbaten prsch, Fovorton B 7
. . .- [ Sezindck = = = @ 3 4| Diswhen | AFavermen, Tieden of | B B4
industry and scientific K854 e omrercometer o

Institutes in Scandinavia

B Internet portal for
performance of independent /Inpiats)| - Baslcs:] Chiooss Msnager ' Change |

eco-efficiency analyses T
. Feed CompOSItlon can be EEELT;I%L*EHL: Ganeral factors | 7 Fish dists & | 7 Fish dists B | P Fish disls C | F Fish dieis O |
selected from 30 ingredients R e
for various fish species pihs .
o Starting welght | 100 g. o
—> The eco-efficiency manager Soishoyss ‘
. ) olume per cage | 15000 cbm
allows customers to optimize Viesichat | i Savwsciienl Vs ]
their formulas independently _ e
?l‘;‘:;i | Alternative 1 Alterriative 2 | 1 oftler
www.eeaman.com diets |

Eco-
Efficiency Peter Saling, BASF 22
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Using soy bean olil for fermentation

Ll - BASF

The Chamilcal Company

3 . Fermentation Chemical Process
VITelrr)lr 2 )
JCelff)]f) Do Soybean oil Glucose

K arabonate

Ca arabonate

Ca ribonate

N + Energy
e + Water
| Ribonolactone
Nutrition Ribose
Ribitylxylidine
v Phenylazo-RX

it

Vitamin B,

Eco-
Efficiency Peter Saling, BASF 23
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Portfolio - Scenario: 20% Increase of the

Yield in the Biotechnological Process [1- BASE

The Chamilcal Company

0,5

O BASF fermentativ
vitamin B2

@ Chemical process
vitamin B2

O Base Case biotech.

e
o

Environmental impact (normalized)

=
ol

i
(6}

1,0 0,5

Costs (normalized)

Eco-
Efficiency Peter Saling, BASF 24
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ENVIRONMENT: DECREASING

THE FOOTPRINT, Project of EuropaBio
. . [l BASF
for Policy Making o Campan

Case studies

White Biotechnology: . . i
Gateway to a I‘I.rh::-rt:.-mIr Environmental impact Economic

_ impact
Sustainable Future . .
Energy Raw materials CQ, Production
efficiency consumption emissions costs
Vitamin B2 (BASF) 4 ++ +
Antibiotic ++ ++ +
Cephalexin (DSM)
Scouring enzyme + +
#‘“‘ (Novozymes) 0
| NatureWorksm + o+ ++ 0
(CargiII®Dow)
Sorona (DuPont) 4t + +

Source: EuropaBio,

McKinsey, BASF 2002 Ethylene from 0 ++ ++ -
biomass (future scen)

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’
June 18-19 2008 at M.O.C. Munich

Eco-
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Eco-Efficiency Analysis takes an overall

VIEW O1- BASF

The Chamilcal Company

0,0

@® Biodiesel (RME) or. Diesel

High Eco- _ o
Efficiency O Biomass to Liquid

@ © Electricity from biomass
@ Vitamin B, by fermentation

@ Extraction of pigments from plants

Customer
benefit: Using 1
ha of land for 10
years

1,0

O Bioethanol

Environment

2,0

2,0 1,0 0,0
Costs

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’
June 18-19 2008 at M.O.C. Munich
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Introduction of SEEBALANCE

The total sustainability approach

Define customer

Ll - BASF

The Chamilcal Company

Identify products

— Establish life cycle

benefit / processes
Society Ecology Economy
A 4 A A
. . . determine ecological determination of costs
determination of social - s )
. impacts of individual for all life cycle
profiles for each stage .
life cycle segments segments

\ 4

\ 4

aggregation of
stakeholder effects

A 4
aggregation of the
impacts to form ,,effect
categories*

calculation of total life
cycle costs

\ 4

\ 4 \ 4

normalization of social
effects

normalization of

; ) normalization of costs
environmental impact

v

create SEECube®

(Summary and Result)

RSC Speciality Chemicals Symposium -
June 18-19 2008 at M.O.C. Munich

Eco-
Efficiency Peter Saling, BASF 27
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SEEBALANCE®

What i1s a Social Profile?

working accidents

fatal working
accidents

occupational diseases

toxicity potential +
transport

wages and salaries

professional training
(company

strikes and lockouts

Ll - BASF

The Chamilcal Company

social profile

international
community

child labour

foreign direct
investment

imports from
developing countries

local and national
community

future generation

consumer

employees

qualified employees

toxicity potential

gender equality

number of trainees

R&D (company
expenditures)

capital investments

social security

other risks and
functional product
har risti

integration of
handicapped people

part time workers

family support

RSC Speciality Chemicals Symposium

June 18-19 2008 at M.O.C. Munich

- “The Sustainability Challenge’

Peter Saling, BASF
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Example: Using a chemical, calculation

with NACE-codes

Using 1t
-m. Ind. >

2-Digits 24 Production of chemical goods

3-Digits 24.1 Manufacture of basic chemicals

4-Digits 24.13 Manufacture of other
inorganic basic chemicals

Ll - BASF

The Chamilcal Company

Employees Qualification
worker /1000t \orkeryears /
1000t
2.638
v
0.00115

|

0.00000115 0.002638

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’

June 18-19 2008 at M.O.C. Munich

Eco-
Efficiency Peter Saling, BASF 29
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SEEBALANCE® - REACH; RIP 3.9

: [l - BASF
Accidents T Crrves Campany
8,00E-06
7.00E-06 B Recycling of motor
6,00E-06 O Wastes from coating
- 5 00E-06 O Replacement -of motor
% 4 00E-06 B Motor production
% 3 00E-06 - O Lubricant
g 2 00E-06 | B Coating of wire
< 1,00E-06 @ Copper wire production
0,00E+00 O Diluent production
-1,00E-06 @ Binder production
-2 00E-06 @ Production CMR Substance
Baseline scenario Response scenario
RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ _ Eco-
June 18-19 2008 at M.O.C. Munich a Efficiency Peter Saling, BASF 30




SEEBALANCE® - REACH; RIP 3.9

£l = BASF
E m ' I O m e n t r a’t eS The Chemical Company
1.60E-04 M recycling of motor
1,40E-04 O wastes from coating
” 1,20E-04 - O Replacement of motor
% 1,00E-04 Il Motor production
G 8,00E-05 .
2 O Lubricant
@ 6,00E-05 -
W Coating of wire
2 4,00E-05 - d
g' 2,00E-05 - O Copper wire
(0]
0,00E+00 O Diluent
-2,00E-05 - I Binder production
-4,00E-05
. . : @ CMR Substance
Baseline scenario Response scenario
RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ Eco-
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SEEBALANCE® - REACH; RIP 3.9

: : : [1=BASF
Social Fingerprint

Working conditions for

Employees
1,00 -

International community - Consumers
Future generations \“,ocal & national community
== Baseline scenario Response scenario
RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ ¢l Eco-

&
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SEEBALANCE® - REACH; RIP 3.9

SEE-cube: Advantages for the Baseline
Scenario

£l - BASF

The Chamilcal Company

c
(0]
©
S
>
0
©
4—'/‘\
C O
Lo
e n
c®©
e
>L—-
c 2
w =

RSC Speciality Chemicals Sy O - e Sustanmabitity
June 18-19 2008 at M.O.C. Munlch

Efficiency Peter Saling, BASF 33



SEEBALANCE® Results
for Biodiesel

£l - BASF

The Chamilcal Company

‘ Diesel
0,47 =

zeolite process
User benefit:
Production of

‘ Fe(HSO,), process

] . Indiumtriflat
- 10Q process
1kg of g

4-methoxy- E
>
acetophenon 5

1,6

Biodiesel is slightly
more eco-efficient

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’
June 18-19 2008 at M.O.C. Munich
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How does BASF use the

Eco-efficiency Analysis and SEEbalance?
Ol - BASF

The Chamilcal Company

Strategic Decisions Marketing, Customers

* Investment decisions » Demonstration of product advantages

» Technology decisions  Improved customer relations

* Site decisions * Product Differentiation

» Evaluate product portfolio  Better understand competitive
advantages

Research and development Stakeholder and Government
« Quantification of the most Dialogue
important factors « Communication with authorities
* Drive sustainable « Demonstration of Sustainability
products and processes - Government “approvals”

* Drive production/process improvements

WL-ANALYSE

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ :| Eco-
June 18-19 2008 at M.O.C. Munich @ Efficiency Peter Saling, BASF 35
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Consequences of Eco-Efficiency

Analyses £1-BASE

The Chamilcal Company

Environmental Impact (normalized)

low _
Bring to rnarie
1,0
Develop
alternativ

high

high 1,0 low
cOoSts (normalized)

RSC Speciality Chemicals Symposium - ‘The Sustainability Challenge’ ‘5| ECO-
June 18-19 2008 at M.O.C. Munich {) Efficiency Peter Saling, BASF 36

&

NALYSE
ECO-EFFICIE



he competence center of product

afety within BASF- your partner B mace

In questions of: TGt Gy

Eco-Efficiency Analysis, LCA
Sustainability, SEEBALANCE
Eco-Efficiency Internet
managing tools
Eco-Efficiency Label
Business Development
REACH

Publications, conferences,
Internet-Information

Our Homepage: (http://www.oekoeffizienzanalyse.de/)

Office for Europe, Asia: BASF SE, Ludwigshafen, Germany
Office for NAFTA: BASF Corporation, Florham Park, New Jersey, USA;
BASF Corporation, Wyandotte, Michigan, USA;
Office in Braazil,
South America: Espaco Eco foundation and BASF S.A., Sao Bernardo, SP.,

RSC Speciality Chemicals Symposium I:5-"“%"‘%'Sustainability Challenge’

a‘ Eco-
June 18-19 2008 at M.O.C. Munich :LaJ7) Efficiency Peter Saling, BASF 37




I Trends and
challenges In
~ sustainable
~ product
development

Eco-Efficiency
Analysis

And
SEEBALANCE

e




