*\de vie, T =tiation

de a valéur ajoutée des produits

O-BASF Quentin de Hults, BASF

The Chemical Company I
Quentin.de-hults@basf.com




BASF strategy

Demographic challenges set the stage
for the future of the chemical industry

Nine billion people in 2050 but only one earth

4 - -,
4 » .\ N

Yy - \ - 14 > ~"
= - R

Resources, Envi}énment “Food éL\Nutrition - Quality of life
& Climate
Chemistry as enabler




BASF strategy

Our purpose

We create chemistry
for a sustainable future




BASF strategy

Sustainability has to be defined and evaluated

) . O~ BASF
In a scientific way Ton Charict vy

Sustainable development is about balancing economic,
environmental and social needs i today and tomorrow

Sustainable Development

Economy Environment Social
Responsibility

Create Provide Generate
value solutions trust




BASF Carbon Reporting

Carbon Reporting at BASF: o
A Comprehensive Life Cycle Approach

Transparent accounting of emissions caused over the life cycle
(Greenhouse Gas Protocol Standard, scope 1, 2 and 3)

GHG emissions

= 3

Raw materials, Production, Use,
precursors incl. energy generatio applications

Incineration with use
of energy and landfill

(WER(E]
management

Raw material

: Customers
suppliers

Avoidance of GHG emissions

Avoidance of emissions through the use of BASElimate protection products
(accredited BASF e@ifficiency method)

5



BASF Carbon Reporting

Avoidance of emissions
through the use of BASF products i

320

Total emissions avoided through the use
of B A S Fcfingate protection products*
throughout their life cycle

million metric
tons CO.elyear

Housing
and 269

construction

Examples:

e
4

Vo ate

Indugtr); Insulation Fuel N,O Nitrification Products for
Tran:lﬁ)t%rr'g]act)[[ci)vne materials additives decomposition inhibitor wind and
Agriculture catalysts solar energy

Other products TR

We generated 9% of our sales in 2012 with climate protection
products*

* Product groups that, compared to comparable products, avoid greenhouse gas emissions over their entire life cycle and that are at least as eco-efficient
as the comparable products. 6



BASF environmental goals

: : - BASF
Energy and climate protection i oy
Greenhouse gas emissions Energy efficiency
per metric ton of sales product in production processes
by 2020 (baseline 2002) by 2020 (baseline 2002)

Status
2012:

+19.3 %




BASF environmental achievements

Reduction of greenhouse gas emissions

with increased production e BASE

Development since 1990
Index 1990 = 100%, BASF Group excl. oil and gas business

250
® "% +107% volume of sales product
200 ° o+ o volume of sales produc
e °
150
100 e absolute greenhouse
50 0.0.200°%° ovg2  -450 gas emissions
0:0:920:0.0.0.2.4.4.¢ .
. -713% specific green house

gas emissions

1990 1994 1998 2002 2006 2010 2012



BASF environmental goals

: .. - BASF
Reduction of emissions to water* ot gl
Organic
substances Nitrogen Heavy metals
by 2020 by 2020 by 2020
(baseline 2002) (baseline 2002) (baseline 2002)
Status Status
2012: 2012:
= 80 /0 -76.4 % 60 /0 -56.8 %
’.‘g.,"".. o) . ,. . ,._ ,." " . ’,'.". '

"b

W "! 1‘""'! ll"‘ " ! ‘ﬂ!ﬂmw '."?‘ﬁf'i"'%".d“'*o. :

. i
' I ) L g
3 ".‘: X rﬁ r

* Excluding oil and gas production 9



BASF environmental goals

Reduction of emissions to air* H-BASF

Air pollutants

by 2020
(baseline 2002)

* Excluding oil and gas production 10



A retenir

Sustainable Development

3 1OUESe gas omissions Energy efficiency
per metric %on of sales product In production processes
by 2020 (baselne 2002) bry 2020 (basvedne 2002)

g A —
.l - ~ & "
¥

Le développement
durable est au coeur
de notre stratégie

Nous mesurons notre
performance
environnementale

Nous améliorons
nos performances
en continu

The Chemical Campary

Il doit &tre défini et
mesure scientifiguement

L 6 anadeyxyck de vie
est| O o apprioprié

Les données ACV de nos
produits doivent étre
actualisées régulierement

11



ACV produit : exemple 1

ACV pour mettre en avant la valeur ajoutee

- . [0 -BASF

doun pr adapor® =>Neopor® The Cherica Compary
Styropor®, polystyréne Neopor®, polystyréne

expansible blanc brevete expansible graphité breveté

par BASF en 1951

L 6 anal éae-afficiente de
BASF montre que le Neopor a
une meilleure performance
économigue et environnementale
sur le cycle de vie

0,7

| Insulationof € N
1600 m2of 5 \Q\\%\s\\\
A outside wall in = \ \}\\\\
the Brunck 3 \\\\ks\X\\ O Neopor
district to an £ ‘ \\\\Qé\
U-value of < 10 . \\\ @ Styropor
0,29W.m2.K2 §
Year 2000 5
$
D

Costs (norm.)

12



ACV produit : exemple 1
Les EPDs introduites depuis permettent

de tirer les mémes conclusions 0~BASF

EUMEPS — Expanded Polystyrene (EP'S) Foam Insulation i EUMEPS — Expanded Polystyrene (EPS) Foam Insulation

Environmental Construction Products Organisation (ECO) Environmental Censtruction Products Organisation (ECO)
ECO-EPS5-00010101-1108 ECO-EPS-00050101-1106

28.08.2011 28.08.2011
27.08.2014 27.08.2014

Méme unité
Table 4: Results per 1 m? with R-value 1 fonctionnelle ple 4: Results per 1 m?2 with R-value 1

Environmental impact categories Environmental impact categories

Al- A3 A1-A3
Abiotic depletion potential (ADP elements) [kg Sb eq] ERIS AD P 16(y Abiatic depletion potential (ADP elements) [kg Sb eq] J1E-07
Abigtic depletion potential (ADP fossil fusls) W] 4.5E+01 f = 0 Abigtic depletion potential (ADP fossl fuels) [ 3.8E+
Global warming potential (GWP) [kg CO; eql 1.6E+00 Global warming potential (GWP) [kg €0 aq] 1,3E+00
Dzone depletion potential (ODP) [kg R11 eq] 6 DE-D8 GWP '19% Ozone depletion pobential (ODP) [kg R11 ag) 5 0E-08
Acidification polential (AP) [kg SO eq) 3 8E-03 0 Agidification patantial (AP) [kg S0- sg) 3.0E-03
Eutrophication potential (EP) [kg POu* eq) 3 BE-04 O D P _17 A) Eutrophication potential (EP) [kg PO eq) J1E-04
Photochemical Ozone Creation Patential (POCP) [kg C:Ha 8] 9 2E-03 AP 23(y Phaotochemical Ozone Creation Potential (POCF) [kg C:Hs &g 5 4E-03
Viaste categories = 0 ¥aste categories

Al - A3 A1 -A3

EP -33%

Hazardous waste disposed kg] 3,5E-03 P O C P 4 1(y :aza:lnusdwaste dlsp:sed — E:g% ‘?EEE;U;
Nen hazardous waste disposed ki 1,1E+00 - on hazardous waste despo g
Radisactive waste disposed kgjj TAE-4 0 Radioactive waste disposed [kal 6. 1E-04
Other environmental information describing output flows glhil' iﬂh{nm!l‘lt!l information describing owtput ﬂnm]
Companents for re-use [kal ormponents for re-use kgl
Matenals for recycling [kg] Iatenals for recycling kgl
laterials for enargy recovery [ka] Cradleto gate Matenals for energy recovery [kal
Esxported energy (slectrical enery W] (Al_A3) Exported energy (slectrical enery) [MJ]
Exported energy itharmal energy) W] Exported energy (thermal enargy) [M]




ACV produit : exemple 2

ALI fe AGalyzdree pour | e b®tc

Un outil BASF pour le developpement durable

Raw material
extraction

End of
life &
recycling

Production
basic
materials

LIFE CYCLE
ANALYZER

Use
stage

Concrete
production

Construction
process

14



Life Cycle Analyzer

Pertinence de la phase de construction sur -
le cycle de vie total du batiment SEBASE

1 Analyse du cycle de vie des batiments sur 50 ans

BlPhase doéutilisation
I Phase de construction

LOI mportance de
construction sur le cycle de vie
total augmente au cours du

temps

Energie
Primaire

e & quli renf orce

choix des matériaux de
. construction et des techniques

... de construction

1995 2005 2020 Année de Construction

Source: Dr. Peter Moésle, Drees & Sommer Advanced Building Technologies GmbH 15



Life Cycle Analyzer

Le béton est un matériau avec une grande

: 0= BASF
Influence IorS d e I a p h a S e d e C ' Tt 21 Zherical Ca npary l
100% g e 0 Others
O0% - e e -- @ Paint
O Internal walls
60% B - -omo e O Fagades
70% d- e N B B Windows
@ Roof insulation
60% -- - - - - - - m Concrete
50% 4--f] -+ - oo -
ey e = . _ Le béton contribue a é
: e 40-70% de | 61 n
30% - | ; environnemental de la
ol s e e phase de construction
10% 7 - N - - -
0% -

- *GWP = Global Warming Potential

ODP = Ozone Depletion Potential
Mass GWP O.D P AP AP = Acidification Potential
Example indicators*

source: Example BASF customersod project 16



Life Cycle Analyzer

é L eciment est responsable a lui seul de 60-

80% de| 6 i mpreviconnemental SR BASE

Exemple: dalle béton coulée en place non renforcée

Concrete Production {A1-A3) - Environmental Impacts for main option

EP [kg Phosphate-Equiv ]

AP (kg SO2-Equiv.]

WP [k CO2-Equiv ]

PERT [ha]

PEMRT [hd]

o 5 10 13 20 25 30 33 40 45 50 53 60 65 70O /5 &0 &5 80 83 100

%
B Additive B Admizture B Cement 0 Energy O Gravel
O Packaging O Sand B =cm O Steel O Tranzport
O Waste B ‘aste water O Water B Mo statemernt

source: BASF example ( non-reinforced ready-mix concrete), tool report 17



Life Cycle Analyzer

e suividel 0 a dange le cas du béton arme.

L 601 mpda cihent est de 30-70% en préfabrique i

Exemple: élément de préfabriqué en acier-renforcé

Concrete Production {A1-A3) - Environmental Impacts for main option

EF [kg Phosphate-Equiv.)]

AP [kg SO2-Equiv ]

GYWP [kg COZ-Equiv

PERT [MJ]

PENRT [MJ]

T
0 5 10 15 20 25 30 35 40 45 50 55 B0 65 70 75 80 85 90 95 100

%
B Addtive B Admixture B Cemert [0 Energy O Gravel
O Packaging O Sand B SChM O Steel B Transport
O waste B Waste water [0 Water B Mo statement
*Fort i mpact du taux de recyclage de

source: BASF example (precast garage), tool report

18



Life Cycle Analyzer

Principales mesures pour réduirel 01 mp ac

NS D P <P T 2

NS S P <

) , - BASF
environnemental du béton The Chaicst Crmpary

Réduction de la teneur en ciment dans le béton

Utiliser des ciments appauvris en Clinker

Réduction de la consommation d 6 ® n darsgleé la production (chaleur en préfabriqué)

Meilleures performances du béton menant a des sections plus minces

Placement optimisé du béton sur chantier et réduction déchets

Meilleure durabilité menant a une durée de vie accrue des structures

Réutilisation optimisée / elimination des matériaux

Pré-requis:

Solutions techniques & Produits disponibles
Cadre réglementaire en place

|dentification et mesure de tous les bénéfices générés

19



Le developpement durable pour
BASF Construction Chemicals

se concrétise dans une offre intégree : EJMW.?

(WDes solutions techniques

Prod u itS innovantes pour une

performance unique du béton

WTechnologies propriétaires {X
SEED, RheoMATRIX,
MASTERFIBER)

Services Outils
(WSupport client pour la (Outil de calculparamétrépour lebéton
compréhension de la durabilité G[ AT SAndlygzt S

du beton et de la construction WSimpleR Q dzii A fmaistdujiuksoyls la

(WSupport pour la certification et supervisiorR Q dpgr§onnede BASF
le marketing durable

20



BASF propose une gamme de produits
Innovants qui contribuent © |

béton plus durable

X-SEED

RheoMATRIX

MASTERFIBER

product

The Chemical Camparry

Accélérateur de durcissement du béton

j dzZA  LISNX SO RQSt AYAYS
durcissement et de réduire la teneur en
ciment

Modificateur de viscosité permettant
RQSEtAYAYSNI f QSYSNHA S
nécessaire au placement du béton sur
chantier

Gamme de produits permettant de
NERAZANBE f QAY LI Ol Sy @
f QF NYI 0dzZNBE Rdz 0SiG2Yy
durabilité

21



Life Cycle Analyzer

L 6 o BASFId 6 a n a deycyck de vie du béeton

~

ABBOCIATIOR

A Li f eAn@lyserb e

Evaluation du
Cycle de Vie du
béton

Données de base en
vue de | 0®t al
doune D®cl ar i
Environnementale du
produit (EPD)

Impact du béton pour
les différents
systemes de
certification des
batiments

The Chemical Camparry

AEvaluer | 0i mpact envi

A Calcul en temps réel des différents
formulations de béton et de leurs colts

AA la demande des entreprises, les

1S §r&dltEedvd de mélange prétt QS Y LI :
I 0 Beuvent prendre la main pour réaliser

une EPD

AlLes EPD requierent un audit externe
supplémentaire

Axtt2NRat GA2y RSa Si
les différents systemes de certification

Alnput a destination des référentiels
BREEAM, LEED, DGNB, HQE

22



Life Cycle Analyzer

Fonctionnalités de |

Entrée

Données sur la formulation et le

processus

Emneity 2, 4p003 24000 [Hp/md] Brneity of concret= product
'~ Manufacturing cancrete product
- | Mass and type of basic matesin
- | Coment
= Choice of cement type |
| | cowmentchoie CEMI CEMI Chokce off CEM 1, CEM ILor CEM IIT
Puecitance choks =8 w25 Chos of 12,8 , 42,8 or 82,8
Mass oF coment 400 400 [l M of cemert:
"~ chowe of cement vype 2
[ | Coment choez <EMI CEM1 hotce of CEM 1, CEM ITor CEM 0T
rwstance choke 5 iS5 Chotoe of 12,5, 2,500 585
[ | Massof coment ] 0 [k Mass of camer:
Aucecales sk C5H Saad AC5H Seed Chokce of romman achrokay or C5H Seed
| Mans of aresiarmee ] [Ho) Masn of aceslsentor
|| Sckd conkert: of accelerator 2 [*%:] Soli conkent of acoslerstor
+| " WischEy g
i+
+
|+| Reinforced steel
- | Purther Praduction informatian
Conarete output 24000 [h] Maes of concrete s outpt
[| Saeopodetinresdes 0,01 01 [*:] Share of production resiche= chring menufach.ring [1% = 0,01]
| | Porver for produtin =0 k= [kh] Povetr Fios production
hmall e OF PICORET DGR SURBT DocHs steam
Thermal eneny 0 2 [i0w] tharrral snarny
" S et 15 VA o 3 ‘ +
| | Share of recycing waker in procict: on [*%:] Share of recyoelt water ueed for prodution (nput] (60 = 0.6
Waker s outpt it [1] Vokume: of zuum of 1
: Shawe of recyding waker In prodct 0,9 03 [¥c) Share of recyoeing water in production (output) [S0% = 0]
- | Tramspert of basic materials
- | Transport cemveits
Transport rad distancs caments () 0 [hrn] Commanita: Finad distanes start: - dastinarion
[ | Tranapost rnad dmance cemants S 0 [hen] Commarts: Rabuay distanes start - destristion,
Transport boad rosd cements 0,08 0,88 [-] Crmenés: Load based on mass, Standard = 88 % = 0,48

| Transport admistures

oOoout |

Sortie

T

he Chemical Company

40-pages de rapport incluant des Annexes

O - BASF

A} e e on

o L i D b m iy

el
Ta eoarcee o B mrowe SR B e oesgen. T wRe e T

S v P A O g ORI ol Te i e
S S 0 101 P ST ST O T SNGEL T L I T D F I P
TIUITE SERE CTOMAFG. SRS TH MGITE B PHGT TN T I T T8 RN
£

B L R T T,

Foag b fa.

o § Evvemerrais e of ooy - g
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Life Cycle Analyzer

The Chemical Campary

Veérification externedel 0 out |

———

VERIFICATION

A
The sutinct of this wardizalion is P ool "Lile Cyels Asalysss — Erironmental A AvrifFi A

Tool for G _which can be wsed for the envinmania erl Ie par en

of diffarant A crilical v o the lool wms camied

cul by GEKFUA providing @ werificalion againsd the appicabie DI EN 15804 makod

and & peer review of the date, enderkying models and caiculaion procscures aCCO rd aveC
%rm:::m;:h:n:n:mmn for the Life Cycls Analyser con sscerdoin Fal the EN 15804 et

urdartying methodology ia in aosa e vt tha DN EN 15804 Stardand sod thet key

puidslings &5 described in the 120 14040044 Series of Slandands are follosad. It can
TurFmr b wariisd thal ueaarying dets moumm, e cyde mode’s, sssumptions. and ISO 14040/44

D DEKRA

Remarks
Tra dartend vibeation siasemesd sy only B wsad in the aiows coniesd Furfher

informration regaeding soope, pencedune and defalied remarke of the crifioal revw sy
s et s h ciatinled crilical v g

'I:L.N :J:M? ,( e

¥ | (B M._-nnqﬂgc_} kiatthiae Schule
s rabdry Servicus Suniairmbi ity Ssrdom
Busireas Line Mgragis, SUaLrabhs Lesirshin Euwwad Coraiond

DE KR Coraukrg Gmzh OFKRA Conmiing GmbH
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Life Cycle Analyzer

et limites du

(ACV)
systeme selon EN 15804 (CEN/1C 350)

e

Analyse du Cycle de V

.-u”_r
=
o
nm.
o
g
E
I
=
]
LH]
=

Au dela du
systeme

abe|oA281 8p NO UOIIESIIORA 8P ‘UOITESI|IIN3I 3P [211Usl0d

uonisodsig

C4

abe|aAhoal
no uoltesadnogl ‘uonesi|iinal Jnod s1oyod9p sap Juawaliel]

C3

3IA 3p U1} SI9A 1odsuel]

C2

iPlsaaetde finrde vie

uoI1jOWp / UOIIONIISU0I3QT

o

c
—

re

T

I@do neaogp uolles || 11N

1el@do o 16 18 uUu® QpuoneRWWOSOIU0)D

do dt

INaN e asiway

uawaoe|dway

uoleleday

Phase

2oUBUIUIRIA

uolneoidde ; uonesi|nn

B1/B2|B3/B4/B5/B6/B7| C1

1UsWIreq 8| suep uole|eIsu|

A5

Phase de
Construction

uononpouid ap a1s ne 1jodsuel |

Ad

uoleoliged

A3

Phase Produit

juesliqed ne uodsuel |

A2

( sgj0h2a1 xnauRRW ‘1UBWAlRA]
‘U0I19BIIX3) SaldlWald Salallel\ ua Juswauuoisinolddy

Al
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Life Cycle Analyzer

Cycle de Vie du béton en construction
(Limites du systeme selon EN 15804, CEN/TC 350)

The Chemical Camparry

ABerceau ~ |l a tombeo >
AfiBerceau ~ | a portebo
< >
Cible: producteur de m®l ange pr°t ° | 6empl oi
. .

» Cible: entreprise (chantier et préfabriction)

A 4
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