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2. Apple2 H|E2| 24I7tA 2o|ZAL0|Z HIHLCA)E €A
HASID AUELIF?

Apple2 H|E 210|ZAL0|2 "HIHLCA, Life Cycle Assessment)& ChE2| 5E0 2

St

1 JHIE CHAlo] chEl Tot RES 2iE17] fls] Rels BE Sl it olo|E{2t &M, 2HlEe

2t BEE SHAE ABELCL REE SHAE & 2= HEW MEEl: BE ¥ A9 'UFS!#
PAE g miYE = 23, HE S W Y S =8 S8l tig dolEE S8 HE 3Ee
DXl Y32 WolE 5 QlSLIC) LCA tidiol= dibMe|, Z2l= 22 227} 'HHEHux|
Z2%¥(Clean Energy Program)'& B Mgt £t Wi SSNX] ZRHELICE Apple?| TA|
bt XSS Al o 22| AppleCare Salf #2| % WAlEl 7|7IMHx|E ZHAIZILICH

<38 2> Apple itel M HII AMA #HE
(EX: Ol & =4 olX])

N Betel ApYRAE S5 Aok Sl At k. o FNA
BE RE W 2A% 43 A6 gone RE 9 &A% dEE 299
A4 ol g e7E 5 ek

40%

recycled content
in MacBook Air

The 13-inch MacBook Air with
Retina display, introduced in July
2019, contains over 40 percent
recycled content.

<8 3> Apple HE2| MEE &M AR H|g
(&X]: Apple Environmental Progress Report)
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System boundaries:

Eggup 6 “EO—?’ o Fari The system boundaties consist of all material and energy flows, inpul and output collected according b 150

14040 with the following leved of detail:

«  From sourcing and production of raw materials to production, fo vse phase, to recyching (incl.
transpart logistic).

«  LUse phase: assumed mileage 200.000 km (new Ewropean driving cycle)

»  Soltware and database GaBi 68.

»  Material data from matesial balance of the BMW X3 20dA.

=  Theimpact assessment is based on the CML-method (2016) developed at Leiden University in the
Netheriands (Guinge and Lindeijer 2002).

= Acritical review of th i | report is done by | auditar,

+  The compilation and assessment process was verified by TUV Rheintand assessing compliance with
the internal process description as well as verifying data and environmental information used
(vakdation attached).

ra

<33 4> BMW X3 XtZFe| MIH=EII HuM

A A AR BMWOIAE 2pAL zbgke] disl] A8 7tE 333t St
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We create chemistry

BASF calculates CO2 footprint of all sales products

« BASF as the first chemical company with transparent emission data for the entire portfolio of
approximately 45,000 products

+ Data from the BASF Verbund and a new digital application help BASF custorners to bettar measuna
and reduce their own CO, footprint of their activities and end products

= Already today, BASF offers customers products with reduced carbon footprint based on renewable
or recycled raw materials according to the mass balance approach

BASF will prowide its customers with total values of CO; emissions, so called “carbon footprints” for all

of its products. The Product Carbon Footprint {PCF) comprises all product-ralated greenhouse gas

emissions that occur until the BASF product beaves the factory gate for the customer: from tha

purchased raw material 1o the use of energy In production procasses.

“Sustainabality and digitalization are core elements of our corporate strategy. which we are conststently
implementing. By calculating the COs footprint, we bring both tegether and create much greater
transparency for our cusiomers regarding the specific emissions for each BASF product, This enables
us 1o devalop plans togather wath our customers to redeca COs emissions along the value chain up to
the final consumer product,” says Dr. Martin Brudermdller, Chadrman of the Board of Executive
Directors of BASF SE

<38 6> BASF iite| ME MutHEIt HE

5o EALE & =229 3137|940 BASFOlA 2020 7ge &Ul%E Zg
Mew Al AAes 4msAel £o RE AF oal AuAARE AF
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White Paper:

BETAFIN® NATURAL BETAINE
SUSTAINABLE AND SUBSTANTIATED

Table 1: Product impact categories

Betafin® | Symbetie Synthetic
nstural betaineg | it Batning hatming HCI
Product impact categories 10 Lo 13

Ferssil deplation kg odl pauivalent 1GTEDO 2.52E+D0 2 67E+00
heimial depleton kg Fe sounsient SO7E-D2 2 BEE-01 IE1ED
Wantar deplabon m, 203602 308E02 177502
Ultban lsnd ocoupstion i A BAE02 1 13E-02 2 FITE02
Agricutural lend occupaton ma 29TE+DD 1L2E 837602
Marine esutrophécation kg N eguivalent 4. 15603 B.45E-03
Feshvvater sutrophicaton g P egumiani 1 B5E -0 842E-04
Terrestial acwidcaton kg 50 sguvalany 2HIEO2 21302
Lestiging radiation kg LIZ35 sgunalen 4 e 1.28E-01
Particuiate mattes fiormation kg PMID sgquaalen ATAE03 670603
Protodvemcal coidant formaton kg NAWVOIC 1.73E-02 148E-02
Chone doplehon g CFL-11 equiniaient 153E-08 1.BOE-DG
Clirnate change kg C0, equrvalant 5ED 1 65

<3¥ 7> FE itel MIYYIIE #EF AL HF M vl dnt

w5 7191 RENNE AFY AR NE FEaL 1 A%E TS
k. 99 <a¥W 7> FEY WAel FAR A AFS ARFHI Avpelrt
ANAAAE o HARARD, FHEAARD, FAADD, A5 IR, 95
Qs FRa ASE A4, 0EF B, J1FUS 5 1379 9F B
dal BAsn vwaly otk A A2E AL AFTH $4 AFL wa)
de AREFAE BEHAoH 137 9% WF F 9 FFUFRALL,
Ry}, Abdel AR eABA AN, B ASE M, 0% s, AF
W3k S)el A ARE AR AFY B0l 6% $5F Ao nay
W] A AFS BFY ARE FAFE AL dolA U $5F AFL 1
Mol AEE = 9 JMARE AFSHD Uee ¢ 5

-

Q) == KEM wawzuwien



09

el e mAAe e¥o% ARYHE SR AZIE AR A
3 )= = 3z = o) A~ = A~
347t Are B A AF AA et @ oerd deks FES £ v
ofj x| ADP {kgGCOZI " oal ODP AP EP POCP HTP
(kalyr) HZ+ALR (kgCFC-11eq) | (kgSO2eq) | (kaPO4-3eq) | (kgC2H4eq) | (kg14DCBeq.)
FHE 4 66E-03 241E+00 223E09 4.24E-03 7.56E-07 2.06E-04 340E-03
BCH 2.66E-02 349E+00 9.86E-07 345E-03 1.04E05 221E-04 1.38E+00
LNG 1.956-02 331E+00 348E-09 223E-03 422608 1.20E-04 5.10E-03
Woodchip 3.51E-08 512602 222E09 51 1.53E-06 7.14E-06 269603
F 7| (kv 1.73E-03 4.95E-01 3.44_;;;1&.--"’;_2505 \  640E07 353606 941E-05
1<
SR ADP awp |\_oer— | ap EP POCP HTP
{kalyr) (kgCO2eq.) | (kgCFC-11eq) | (kgSO2eq) | (kgPO4-3eq) | (kgC2H4eq) |(kg14DCBeq)
Rz A 3.1BE02 1.87E+00 258E-06 3.32E03 6.50E-05 5.15E-04 1.54E+00
288 128E02 1.35E+00 1.79E07 479E03 6.55E-03 4 46E-04 243E-01
2 C 261E-02 1.64E+00 3.98E06 754E05 4 62E05 7.15E-04 1.83E+00
2D 1.68E-02 1.60E+00 22307 561E03 273E05 5.52E-04 313EM
/AR E 249E-02 3.86E+00 4.18E-03 140E-02 292E03 2.50E-03 241E-01
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of AEZ Feast Y.
AE00 g A X B (afb) X100
350600
o B Global Warming (kgCO2Mg) 121146 80441 150.6%
§. 250600
g 2w Resource Deplefion (kgShyla) 1269 1047 1212%
150600
§ 100E 00 Acidification (kg502/kg) 1580 464 3404%
S00E-T1
Q00600 Eutrophication (kgPO4/la) 2437 1981 1230%
23U 0|3z o3 Has
Land use (m2a) 38850 36816 105.5%
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. Apple, Environmental Progress Report

. https://www.apple.com/kr/environment/

. BMW, Environmental Report BMW X3 20dA

. https://www.basf.com/

. DUPONT, White Paper: BETAFIN Natural Betaine Sustainable and
Substantiated
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