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'LH(QHUJLHZH@Q-HWVFKODQWX X QWHQEH]LHEXRQQGXVWULHOC
BWUXNWKOHQYH@BLHUPZHQGKHEHUQ G XV UWMBIDHE BL FRWG L H
5HGXNWGR®(QHUJLHEHGRUFKIILILHQ]PD{QDX®ER®UR]HVV
XPVWHO OXRWH B YRIQIG HHEG Q8 RBIP VW H OMXHLIQNHO LP D QH X W U D
X QGG H W HNWRRSSND X@UH QHO LIFKP HY H U V R UHXIQRU G H UG XKW U L H
XQWHUQHKEH@EDPYWHRUPHMUDXVIRUGHWMHKHRX G LH
HUIRUGHUOHHAKAK ZLQ GLIJNHLWY ROOVW ! Q GLHIGHON W L B® U
7JUHLEKDXVJDVHPENVILBROHRK|HKWHKPHQGRPSHILW !'XQ G
8QVLFKHURIHWMWHIXE LIQHUJLHP {ENWHBRHWHBKE K& KDQFHQ
PLWQWHO ORGP W@ @ HFKW]HIOLLQ K GILHEINXQIW VI '&HYNH LV
HLJHQHIOWHUQHKRHQ ¥ K HUWIE HV W H K HRSGR P L \GRK/H NGHHU
1XW]XIRV V I40HQ Q VWRL QP L H LBHRY . Q Q W H U P L6W F MVHHLP@E H U

"Q G X VAMLLQLAHOF K W % HLQY XUDQ W H J UBKWLU R B X HU EQHUBIIDHQVWH Q
%HLVSLHONQNGD G XV W WHUXQ HKPHFELHOH[LEHLOXGHU
TUPHHU]HXJXAHLF K] HRMWNG QNKNQG/\VWHP G L HAQON FIKRH
(QHUJLHHIBEHGHQY]UP HYWRIU JXIQOYD FELH RBLQHKILFKWLJHU
6 W H O OJKKHEEHHEOX N \8 HRI®* (P LV VL RIGHIQHNW U L | GHMQGOQUW UL H O ¢
'UPHEHGXQI®HEXVE BIX JH QHQ H X H UEDWRIRJH U ] W K QD 8 Q
6FKO%VVHOBEHRHFHEHQGH PLVEHPGHU' UPHVHNDNGW®H Q
6WURPVBNMRIZHO®P LMWMHW QVBEYE LUWWHWHLIWHUHQWZLFENC
YRQ!UPHSXPSHKQ@G!UPHVSHLFKHBBKO%V¥#HILHQGXVWULHO
'UPHZHQGMI%FNHQ 7HFKGREARILBRW HQMUNOLPDQHXWUDC
'UPHHU]JHXJXKRDEHQ VWHOOKIQJHIJH@GWUD QGHW \$ XY G
(QHUJLHYHUVRUJ& Q BK\QUY R ONDMQHRY HV W L W L R QN R @NUHDTAXHHIQL\M
YHUPLHGHQ ZHUGHQ

3URI 'U -QJ ODUFR %UDXQ 'U -DQ 6WHLQEDFK
BURIHVVRU GHU +RFKVFKXOH .DYQWVIRIKWVI%LKUHU GHU -5((6



P 5DKP HQ GHV3WRVWNMV: "L FIP DM : ! UP HZ HQGH IQ GHU'QGXVWH  MQG 9HUDKUHQ
XQG /,WQHQ 13 HOH MWPGHQKH  !'WPHZHQGH 1Q HOQP  UDBR
8 QMOHKP HQUXP IHG HQEIENHWY ZRWGHQ ' DX MV IQ =XVDP P HQDLEHW P W
XQMIFAKLHGIKHQ $NMXUHQ GHU ( QHUIHZ WAFKDIWH HP SOIMK GH ( QHUIHYHIRUXQJ
YRQ ] HKQ YHWAKIHGHOHQ "QGXMMHNRP SEf HQ i IMP DWAK. XQWUWXAKWZ RWGHQ ) %) GH
(QEIENXQI GHU 8 P VHIWXQIWADMILHQ MQG 1P 5DKP HQ GHV 3URWNMY HQW IENHTM
6P XDMRQY 2 SWP HXQIV XQG $QDOVHRRY HQIHVHMVZRGHQ -HGHV GHU [HKQ
"QEXVWHXQMUOHKP HQ MV DQKDQG HOHV GIMIBRQ =Z @IV P RGHOMAKQMAK  HUDWW
Z RUGHQ XQG 6WKNMU XQG YHWEE. GHU ( QHU M VWP H KIQUEKWEK ( QHUILHNRWMQ XQG
7+* (P DMRQHQ RSWP [HWWZ RUGHQ ' DUDXV MQG VSH] LLIVAKH LOYHMRYH XQG QEKWQYHMAYH
+ DQEOQIVHP SIHKGQIHQ I¥UGH HG HOHQ 8 QMUHKP HQ DEJHBIWWZ RUGHQ

© " R DM MAHQ 3URWNAP 5DKP HQ GHUL DARQDBR . @ DVAKX\MQMDAYH 1.7 Z HBKHV
1 Z MKHQ) HELXKDU XQG$SUO  JH, WGHIWZ RUGHQ MWV H"QKDOM GIHVHY/ HWDGHQY
MQG DXI * IXQGDIH GHUXQMIXFKWQ ) DOAXGIHQ GHUHQE IENHIMQ 6RIVE DUIHRRY VRZ IH 1Q
HQIHU =XVDP P HODLEHWP IMGHQ "QGXMMEXQMUOHKP HQ XQG GHQ DWR] LIHIMQ 3DHD
DXV GHU( QHU IHZ LWAVFKDI W3 OQHUD XQG EHIDMQGHQ "QI HIHXUHQ HOMBQGHQ

+DQGOXQJVHPSIHKOXQJHQ ]
GHU (PLVVLRQHQ XQG (QHJ

1ILFKW LQYH)
ODiQDKPHQ
2SWLPLHUXQ
Y% HWUGHEV U X NGW X U
EHVWHKHQG WHKHQG
9HUVRUJIXQJIVV RUJXQJVYV

YHVWLY

Madellbildung fur Simulation und
mathematische Optimierung




'"LHIHQW U ONYWEHHNDERQLVLHBRYHUQHKPO®
—~ (QHUJLHHI{OMNQULIGHEUWUILHY HUGRBBXWYHOOXQJ
Q DXHUQHXH UBIPHT X H OGHBX IEDHLIH GMW RPHUJHXJIXQ.

DXWUQHXHUEBDHIHIENDY% H]XYIR @ UQ H X H U B DVWHRAX V
3RZHIXUFKISVHHHP H\ORZVYGIL B H U H L W VVWH ORR\HIL W L J |
JOH[LELOLW!WVRSWLRQHQ

'LH HNDUERQQYRHIQ GXVWULHXQWH URUHKEPW\RI UL HUWH
$QV!'W]RLWGHQHQ@EJHVWLPPWBDKPHRQP %HUHLF

(QHUJLHHIH]BWHOF GEAUILHHUKAGHRIQHUJLHEH]
XPIHVHZHWG Qi QDKPKHQGQHUJLHVW B ELW Y X IQHNH o

% HU%F NV L F&NIQW BLIF NDOQGHIPQHUJLHP ! BINWH BH L
ZHUGNRQGWLG}@VVHWWHU-IFLGNQ@KDQFI%@(V{W]OLFKFF/O
(LQQDKPHQ ]X QXW]HQ

.ODVVLNGEHQLH XU W BoPHZMHLUFE X € J IDHQL\F! BH] &QUL K
DXVXP GLHRPSOH[LXWQW$EK!QJLINHLENMBELOG® Q
%HZHUWXQUGIUWVFKDIWOLFKNHLWNEG W B RQW XQJ
GHU 5HJHOQXU HLQH$XVZDKOQ 7HFKQRORXMH®
7HFKQRORJLHNRPELQPM/RERWQZHQGDJE DK P HQU
HLQHROOVW"IQMRUER Q L VAHHWXIG® P LW \O\W W L F K Q¥
‘LUWVFKDIWOLFKNHLWVEHUHFKQXQJHQ EHU%FNVLF

ORGHO O E BV RIOWWHXRES WLP LHUX QU \QWQRIRGX VW U L H
XQWHUQHKPHQ XQG EHUDWHQGH "QJHQLHXUH EHL GHU RSWL
YRQ(UJHXJIJXQJVVWURNYFXURQLNQGOWHWULHEVVWEFDHIVHILH
GH]HQW(JQDHJHJULHV\MWWHMVWQW]MQ;WU(QWZLFNOxqija
EHWULHEVZLUW\GEKDMW B0 PHHINDHIE R QL VL H X RG]
LOLPDQHXWUDO L W BN WWAUDBVOE LIEHK® U K BIOWE RO
(QHUJLHP!UNW 8 0U FEH QL Q VIVWIR F K D V \WH WKKRMH Q
EHU%FNVLFKWLJW ZHUGHQ




'LH'HNDUER Q L WLRHQOQGXIVW U L H X Q \M K URQUHBKEPGHAD J H
@D =XVDPPHQDUHENFKSQWHUQHKBPHRQLH X WEYEGRIW
@ ‘LVVHQVFX®WWR Z KRZU'JHW)RUVFKXQIBPVHW]XQJ
@_,_@ (QHUJLHYHUXMRGRBWQ D MRRURPBRQHQWHQKHQVWHO
GHBURMHNWLHUXQD\OSWHX@R)JOLFKY¥MKHUVFKLHGHQF
$NWHXUH HLQEH]RJHQ ZHUGHQ

'LHHNDERQL V LGHXDIX VW UURPGIOIHDH X LYGD EHQ J
PLWHLQHHVDPWVWUDXWHJUHLFKEGBU OLPDQHXWUDOLW!W
Y H U E X QGHEHH Q W BEDOH WKHPIZ@ * (PLVVLRPHQ@HQHQ
*HOWXQJVEHUGHBK SQWHUQHKPHX UHGX]JLHUH
OD{QDKPHQXPVHWRGIWLHFKDQ ZLVVHQVFKDIWVED
7UDQVIRUPDWLROSIRGWQLHXQWHUREWER HRWQ
GHP3DWHWLPDVFKXNMRBMHMOLEHQGUDQFKHQVSH]
$QVDW]S >N VEH HVEHWY S L HOWIZBHAWHHIEBIV HG U JH W V
"QLWLDWLYH

%
UWHQ

VFKH



. RQ| HSVIRQ XQG 3@AQXQJ YRQ

" HNDUERQMHUX QI VWAMDVIAT LHQ

'LH'HNDUER®QVHUIR UGRHWYVWH®&UHWYKHH VWD Q GV D GIQDKP H
3UR]HVX®I®H)HVWOHIRK@UWWR®DQJIULWNYYHAQVUHGXNWLRQ
'LHB FLFID % D YBGJ HQWW LHDWPL, ¥ €8 6 KAM U Q HALPH/QI Q V F KDV Q H BV H
=LHDHGHILQLKYQ®@ N U HIBQW DHDW V$MQAG L H VHBH URBG Q HAW.HQ H Q
N.QQ H® QMR Q N LDHDW®ID K P HQ U U H L F IGY®L H D BJ H O K HW I8 WICH
ZLFKWLJVWHQ 6FKULWWH KLHUEHL VLQG

'LHUIDVXQPLVVLRQVUHOMW BIQMWH YW FPD.BVURK H P
$XIZDQYGUENQGD(QHUJLHYHUEUDXRERKBQKWRKE U
JHLWOS$ K KMV BQI/X FBX (EHQHIL Q]H @ QHIH JDMW®HY D QW
VLQGEV ZLUBPSIRKGHQ L QBIX W R P D W LV LIHVOWXHD J
(QHUJLHPDQDJHP HXQLPS\/MPHRQ WQ MR 8 Q V\WI O E QI H
N.QQMNGBRFEXKXQ!FKWEKDQFKHQVSHIRQIQZHAKMW H
PLWWHOV OHWKRGHQ XQG 7RROV ]XU 'LVDJJUHJIDV

"QGHQ+DQGOXQJVIHOHEUHHIQL]LKHQHUJILHZD QRO X QJ
6WDQGRUMBEVHIGHMWBWDQGRQBWHWYQHUJILHEHVFKDIIX
VRO ORN BIQL FKIHi QDK P HIXUSHG XNWGRQ@PLVVLRQHQ
LGHQWLIZHWHEMQ

'"LHODUNWUH F KIEMHFEXBL WHUB QWLILNBQYR RIDKPHQ
YHUNQ&B/ANMEL'HE HQWL I YREBMIERQ R O R/J VXEKIIB®

ODUNWGLHQRUGHUXQBMQWHUQHKPHRWYENHQIDOOV
P%VVHQXN%QIWDDHWNWHQWZLFNOX@HFRQRORJILHQ
(QHUJLHWQIGPHW VL EQX+HUNXQIWVQBBRZBRWAVL]LH
ZHUGHQ XP GLH ODiQDKPHQ _NRQRPLVFK EHZHUW

)¥%U GHZHUWXQJ GHU ODYEDIORMHRQHLQ LQWHJULHU\
2% JHZ!'KOW ZHUGHQ GHU GDXKMWKLGUKHRIBHWHUI%JIE
! M@C@{ YRQ HUQHXHUEDUH (QHUJLHQ XQG GHUHQ $XVZLU
% " (QHUJLHSUHLVH EHU%FNVLFKWLJW (EHQIDOOV VF
]ZLVFKHQ GHQ ODXQBKPXHN:QIWLIH ODUNWHQWZLFU
VLPXOLHUW ZHUGHQ




. RQ] HSVIRQ XQG 3@QXQJ YRQ

" HNDUE RQMHUX QJ WAWUDVIAJ LHQ

e $QKDQG GHU (PLVVLRQV]LHOH GHU YHUI%JEDUH

_$hrateey WHFKQR _NRQRPLVFKHQ =XVDPPHQK!QJH GHU 0D

ot \-ci GDQQ HLQH 3ULRULVLHUXQJ HUIROJHQ XQG GDUI
inspiration

7TUDQVIRUPDWLRQ\DEWHOMWIHUHM ZHUGHQ

"Q HLQHP NRQWLQXLHUOLFKHQ ODQDJHPHQW =\N
"6 2 ZHUGHQ GLH OD{QDKPHQ LQ HLQHP 30DQ
=\NOXV %EHUZDFKW 'LH 30DQXQJ ZLUG NRQWLQ
$EK!QJLINHLW DNWXHOOHU ODUNWHQWZLFNOXQ.

"QVEHVR @G&HEHQ W L | XNIBWHRQUWRQ@D | QDKPHMREZHGLHEOHLWXQJ
HLQHWUDQVIRUPDWLRQYWSRPGOWQGHUIRUGEH®(LQVDWRQ
PRGHOOE D3BIQWHY Y H 8 QMKHH@HKRPOIBW H QEBY[SHUWHQ .QRZ
+RZYRQODQXQJVGLHQNQVISIUNOHKEP K@ G R | W Z PUBIO D Q XQB
JEHUZDFKXQJ GHV 7UDQVIRUPDWLRQVSIDGHY HLQVHWI]HQ



7UHLEK DX VI DVELDQ] LHUXQJ LQ

8 QVALDHKP HO

' XUK GH 3LRGXNARQ YRQ :  DUHQ XQG * 3AMUD RGHUGDV $QELHMO YRQ' LHOWBLMMQIHQ
VQG 8 QMUDHKP HQ GILHNW RGHU IQGILHNW 17 GHQ $XWAR)  YRQ 7+* (P DMRQHQ
YHIDQE RUBFK ( IOH $XIMMOBXQ GHV &DUERQ) RREUQN GHV 8 QMUOHKP HQV WMOAGDKHU
GHQ HUAMMQ 6K [ XU "GHONMNDWRQ JHHIQHMU SHOXNARQUSRMOQWDG! GDU ' IH
7UHEKDX\VIDVELDQ) IHXQ) VR@M GDEHL DQKDQG GHV * UHHKRXVH * DV 3IRRFRO* +* DY
Z HER HWDQHNDQOWU 6\BIQGDLG | XU TXDQWRMYHQ (UDWXQ) YRQ 7+* (P MRQHQ 1Q
8 QMOHKP HQ YRUWHQRP P HQZHGHQ

(I0H 7HEKDXVIDEIDQ —XQMOHIW IROHQGHQ  Y%HUFKWSUQ ISHQ — XP
Z DKWIKHWIHP | i HXQG | DILH $EELGXQI GHV 8 QMUOHKP HQV] X JHZ ! KUBLMMQ

HCH

o 7+* DY VROM DB IHBNDQMQ ( P MRQHQ GHV8 QMUDHKP HQVZ IGHUSIHIHD

o 7+* DY VROMGHU( QMKHGXQIMIQGXQ) 1QQHU XQG DX HKDE GHV
8 QMUHKP HQVAHHQ

o YROWQGEIH (UDWXQI GHUZ IVHOEFKHQ 7+* (P MMRQHQ IQQHIKDE GHUJHZ ! KEMQ
6\ \WP JUHQ H

o 2 IIHOBUXQ XQG %IWOGXQ) YRQS$XVODKP HQ

o DY IHXQ XQMOIWGHP : HVHOEEKNHWIKQGVDW

o 9HZ HQGXQ) HOHUNRQUMMOAMO YHHAKQXQIVP HWRGH] XP 9HUIBLEK GHUHUDWMO
7UHEKDXVHP MMRQHQ P =HWHUDX

e 2 IIHOBUXQ! YRQ T QGHXQIHQLQ GHUB\ VWP JUHJ H 0 HMRGINXQG' DMQHUDWXQJ

o 7WDQVSDIHY XQG 1 DAKYRDIHKEDNAWG GHUYHUHAKQXQ) XQG 9HY 11HQMKXQI YRQ
JHARITHOHQ $QQDKP HQ

o SHEXNARQ YRQS QUEKHIKHWQ XP ( QMAKHGXQIHQ DXI %DMY GHU%MQ WHIHQ] X
N QQHQ

9RUHKHQ EH_ GHU%OJY IHXQ]

' DIMQHKHEXQ

XQG YHHKQXQ

* '"HILQLWLRQ + 6FRSH XQG e« (PLVVLRQHQ GXU . (,\REHBMUHFKOH
6\WWHPJUHQ  DQKDQG OHVVXQJHQ RGH (OHUJLHYHUEU!XF
QDFK %HWHL  (QHUJLHDXG  ORGHOOUHFKQXC , 1\ 0HQGH 'DWHQ
VDW] RGHU « 6FRSH QDF HUKHEHQ

.RQWUROOVE

YJHVWOHJIXQJ

%DVLVMDKUFE
DXFK 'XUFKV e

PHKUHUHU

-L

"HVHQWOLFK e
JUXQGVDW]
LGHQWLIL]LE
*XWVFKULIW
(LJHQHUJHX.

$XVIHZ!KOWH

%HUHFKQXQJVDC
o ODWHULDOIOX
o /[HEHQV]\NOXYV

(UKHEXQJ YRQ

$NWLYLW!WVGDW|
%HUHFKQXQJ GHU
(PLVVLRQHQ GXUF
OXOWLSOLNDWLRC
(PLVVLRQVIDNWR



7UHLEK DX VI DVELDQ] LHUXQJ LQ

8 QVALDHKP HO

=X $EHQIXXNGXWHUPHLGMN@BBSSHGOMBOQ Q] LHUX®HR" + *

SURWRMNRQOLVVLRQBHQHDWHJR WIRHIG QD @6 R/SIHM Q J H WIHH\OHW

ZHUGHQ JUXQGV!W]JOLFK LQ GLUHNWH XQG LQGLUHNWH (PLV\

e 'LUHNWIHVVLROGFRSHXPIDVVIRQVVLRIDHEHUHVFK! IWVWGEWYINHL
8QW H U QH KEPHILOAS L H O/ X BIBIKI IR ] H \RGHGHPXQWHUQHKPHQVHLJH
)XKUSDUN

e "QGLUKMMNM/WHRBFRSHXQG VLQGDJHJIJHRLVVLRGHBX\GHQ
$NWLY LG/HWH QH Q8HIW H U Q H KHPG\V@ V W IMKIFGQREFHKIH L Q HPQ GHU H Q
SQWHUQHKMIXYVDEKWG H® O JH QEHE L O GHLIWQ V F K D XELLHF K
(LQWHLOXQJ GHU (PLVVLRQHQ QDFK 6FRSHV

— = 5 x - ~ | - ~ | .; d - .
co, )\ .'CHQI L N0 5, _\.-- MNF5 ._/_- M .\___HFC1__"'

)

Franchise-Betriebe |
|
Investitionen |

Pendeln der Arbeitnehmer

Gekaufte Waren und
Dienstleistungen

Meobile Anlagen

Produktionsmittel und Anlagegiter

. i
| Gebrauch verkautter Produkte |

Geschiftsreisen

Leasingnehmer
o8 | Weiterverarbeitung verkaufter
Abfallaufkommen Fliichtige Gase Zwischenprodukte
Transport und Verteilung

[ Transport und Verteilung |

Vorgelagerte
energicbezogene Emissi Entsorgung verkaufter

Produkte

Machgelagerte Wertschépfungskette

AXHOOH (LJHOH 'DUVWHOOXQJ EDVLHUHQG DXI *+* 3URWRNROO

=X6FRSH(PLLRQH®B®OMHOQHW]DEK!@BHIMRQUPH.!OWSHWURP G
'DPSI$QGHDWVELKHUIDVVXQ®PLVVLRIQEO BFRSHWQG LV@®LH
(UIDVVEBBFRSHPLVVLRIODFEHP +* 3URW RRNSRAOLGEG RSO HKP IDV VW
DOOMRQVW ILIHALUHKRWH®OLVVLRQHM XVYRUXQGQDFKJHODJHUW
S8QWHUQHKPHQ VW HWLXIODA DRI W HQIG: G L B UR GXINHQ QJHND X I WH
:DUHRLEHW DXQ&KHPLH SN RBBE HDKX FELHX W] X@HYRBQWHUQHKPHQ
SURGX]LHUWWIHQEYSZOHNWURJIRZEMAHFK ! TWV GHUYWQ UBHQGV H U
GDV $EIDOODXINRPPHQ GHV 8QWHUQHKPHQV

'LH'HNDERQLVLEHNQG XV W U'LLFPGHOYH@ VR XPX QYYD Q D K P K6Q H
BFRSH XQG 6FRSH ]X]XRUGQHQ VLQG


https://ghgprotocol.org/blog/you-too-can-master-value-chain-emissions

" HILOMRQ Z DWWHQVFK DI VAFK

| X QGLHUMU=LH®H

$XIJUXQWBYDFKVHQOHPDEHZXVGWYRARYMVWRUXQ® HQOP®
OLWDUEHLWHW HQ8IQFKWHKQLPPHU PHKU 8QWHUQHKANXQ
(PLVVLRQVUHGXNWLWQWYKHOMHPDQHXWHDOHWEMDEN@LH O H
8QWHUQHEPHOIQP D QH X \E U\DKHOW P VR Q BHIERP S H Q V DYRLZRO
(PLVVLRROI@GPVWHODXONRVWURPEHIMB LEKWBD{QDKPNQQG
MHGRRFRVWULRMWHKI]IXDX HLOQHKV!W]OKFKWVLRQVPLQGHUXQJVZI
ILHOPHROOWHRHGXNW LERKNPR@GHHLIHQHQWVFK,SIXQEIMNHWW
JHOQWUDOH $QVDW]SXQNW I%U .OLPDQHXWUDOLW!WVVWUDWH
8P DPELW LR GBLHVUANHIHK PGB F K W DURLHHWAH QY L FALVVHQVFKDIWO
IXQGLKHRM/NWYBBGXNW LR ®WH MHPEDR VKHDONL FAKL 6IF L H Q F H 7EDDNIHGV V
"QLWLBWINYOXVDPPHQVFAROXNKGIQP&EDUERYFORBKBRM B FHW®
*ORESDRP S DGN@H U H L QDMWDORG HPRU G® VR X UBN W XW)GWIRR U O G
'LGHX@IRWDW XIWHHE L O'G HW W HBIOWOX QEZRAPDMH I L QL WX BYQ G
ODQJIULVWILVMURQV UH G X NMW URMW]IBHIXHGLHP LWGHP 3DULVHU
.OLPDDENRRRBQRVIPQ.GIUQD QIR UG HXPXGH @ W W R 6 WKID@CDHAG
6%7L ]X HUI%OOHQ VLQG

e 'LH 8QWHUQHKPHQ P%VVHQ VFKQHOOH XQG WLHIH (PLVVLR
‘HUWVFK,SIXQJ UHDOLVLHUHQ (V LVW GDV %EHUJHRUGQH)
ODiQDKPHQ XP]XVHW]HQ GLH ]X UHDOHQ (PLVVLRQVUHGXN
EHU%FNVLFKWLJW GDEHL GLH (PLVVLRQHQ GHU JHVDPWHQ
6FRSHYV

e SQWHUQHKPHQ P%VVHQ ]ZHL =LHOH GHILQLHUHQ 7+* (PLV"
KDOELHUW XQG ELV XP PLQGHVWHQV UHGX]LHUW ZF
(PLVVLRQHQ P%VVHQ GDQQ %EHU GLH .RKOHQVWRIITHQWIH!L
ZHUGHQ

e SQWHUQHKPHQ G%UIHQ NHLQH .OLPDQHXWUDOLW!W NRPPX
ODQJIULVWLIJHQ =LHOH QLFKW HUUHLFKW KDEHQ

e 'LH (UUHLFKXQJ GHU (PLVVLRQV]LHOH %EHU GHQ .DX| YRQ
YRQ B2HUWLILNDWHQ GLH HLQH "QYHVWLWLRQHQ QDFKKD
DXVO ,VHQ LVW QLFKW ]XO!VVLJ

'L H6 % MW HDOXORMJ HRP HS DYHU VFK L BIGW B H XIS BHU HFK Q X QIIMW R R O
GLH '"HILQLWLRQ ZLVVHQVFKDIWOLFK IXQGLHUWHU (PLVVLRQ

"HLWHUI%KUHQGH -QIRUPDWLRQHOQ

Bl Eles
6 HHORH %OWHG 7D HW |..-s-"-:,,. ={ * UHHOKRXWH* DV 3LIRWRFRO

S OfE



http://sciencebasedtargets.org/
http://ghgprotocol.org/

(QHUJLHHIIL]JLHQ] GHU $XVEDX HUQHXHUEDUHQ (QHUJLHQ ((
GLHQWU®B B W@ D QG DA | R U PXDHAIQRIFO L P D Q H X WK D DLHY \V W H P
'DUDXO/DVWVWHFEGLDXVWHUDGILPDQHXWUYD CHNDWERQLVEHU X QJ
(QHUJLHYHUVRUJXQJ DX| 8QWHUQHKPHQVHEHQH DEOHLWHQ

Ausbau
Onsite-EE

'LHSPVHW]¥@DQHUJLHHIIL]LHQ]P D XQDEKIPHQH U JH V2 SWAKPH. HU X Q J
GHBURGWLRQVSURNMEYNEW L Q X LHIUR] HRKHVUY B O DXVA® D F&H U
YROOVW '"GIGIDIHER Q L VA HUIWILHY HUQR BREQH V F K OWRN MBI
DXFHKUQHXHUEPUMMNQUYREO!FKHQOQNRQNKEMHIQHGHVIN R X UFH
GDUVWHKQGP GJOLFHKVYM]LHMQQYIHVAMIW RO OWIHQRFHEHQYRQ
(I1LJLHQ]SRW HQWHLH\ORIIFHWBHE AKX HUVFKQLWW V\WHRFXI@W B R J L
HUV@WHYRGHBPEDEBHXYQHUQHKPHQ\WBHIHQHYHQYW\R H &) Q
GLHHNDUERUWXYEHMUQHUJLHYHUWVR QIHIY GLUHNWRUPYRQ
HUQHXHUEBUHQQVWRQIGHY QH X H U E:DWHHT X HO OHQX WHW G H Q
RGHUQ G L BAHRNHEW U RIPX VHU Q H X H U E(@UHHUQ L HHQV ] W HHUH R U GHLQW
(OHNWULIL]IGHX'@PHYHUVRUVRDUBLHLXW]X QIR Q6WURPXV
HUQHXHUEQHHOQLENXUFK IJHQHU]JHXRIXIQBH]XYRDXiH@P ]X
YHUPHLGB®®LHOXNWXLHKUMOSH BXQPUQGXQBRQQHQH QGLLHI L H
6WDELGHVBW URP V\V\WH!KW G HRMX VV]XV!W]ORBKWDYHOH[LELOLW!
EHUHLWJEBENWGID@M L E L& LGV WWURP V\\NDIP® X U FIKH W] D XV E D X
(QHUJLHVSHLFKHU RGHU /DVWIOH[LELOLVLHUXQJ HUUHLFKW



$XIGHQHW ] DDXXKED WL Q WHHUK P HNQH L QL Q | O BXW6 DWW H U L HV/GBG L FK H
/IDVWIOH[LE IMOH&RAHKIRB'LHSNWLY LHWX QP V H OW L E DX IGW W
BHLWHEQWHUQHKPHEQWKLHRLVEHPHQJOLVHBKKHQHIPDQG VLGH
5HVSRUXMDPPHRDEZRIEAHD QGO XQJV EMHELRKH (HBWQRO G
(OHNWULIJWBDPRGD JHK N HD HEL HVDHX 18 Q W H U GIQR/P E HDQXHF K
QDFKHLQDQGHU XPJHVHW]W ZHUGHQ

$XI GHQ IROHQGHQ 6HWQ ZHEGHQ GHWH 139 YOXMMOH XQG GHHQ =X\VDP P HQK| QIH
HOXWWY  HU) DUEFRGH GIHOWGEDEH. GHU2 UHQWHXQI XQG | IHKVWAEK GXUK GHQ/ HWDGHQ

( UQHXHUEDUH %4 HQQWRIIH : | LP H
( QHWLHHI 1] LHO) %RP DWH (UG XQG8P ZHWE! WP H
BROUNHLP IH Vi QMHAYKH . DIWARITH

JWOHU: DAVHUARI

( BNV 1] LHUX QU (( 6WRP ' HP DQG \IGH 5 HVSRQWH
© ' P HYHURUXQJ XQG 2 QWM ( ( 6WRP HJ HXJHU

) XKUSDN @ BWRP OWMQ
: 1 UP HSXP SHQ 6WRP \SHFKHU
3RZ HUWR KHDW .
( ®NARIDKY HXIH

( BNAMLI] IHXQ) (( 6WRP XQG WRP VHWIH ) Gf LELDAMYHUYI HQ YEHUZ HAKVHOHWI H 6\ QHUILHQ
XQGIHK, IHQIYAUGIH' HN\DLEERQMHXQJ ] X\VDP P HQ



YOXWHLOH GHU' HNDLERQIMHUXQJ

(QHAWLHHIT LHQ]

'"LHEWHLJHEMNQIHUJILHH I H[IQHK®U J PKAML.® BIMU EBIOXUH G XJLHU X Q.
VROD@M V\WWO QW H KGIROFKR DH L W HDDH Q D K P HXQ6 X E V W L \WRAWWLLROG U
(QHUJLHWB5DHKWP HHQL QHHND UE R Q L Vo HUOKHDLIF K MW | L @G BH V W H
(QHUJEHHMHGLBB WLFKWEMQ , WALIWD U D W J L\EWFELB® RJILVFKH

. RQVHTXK@HQHUJIHW LASAVKIHRL H QO H BHM QHILHIO XD UM R
EHJLQ QBFHEGI (W HUJLHD QZBE EM H) HU JL H X P Z DXQGE ¥QW HLLO/X Q J
KLIXP(QHUJLHEHPMGILHVHNXNQ G ILWEKRM R 0% WG WHDK FIRK N % QI XV L J
%EHUGLPHQV RO UK UMHYNHPRPDINWXQQ WRKHQYHVWLMPLRQHQ
5DKPHQ GHU 'HNDUERQLVLHUXQJ YRQ 8QWHUQHKPHQ

dhgrs [gflees]

|/ )

Energieumwandlung

) Energieanwendung
und -verteilung

Energiebezug

e d gtiechgleint gl )

7\SLVFKH ODjQDKPHQ LP % HUHLFK GHU (QHUJLHHIIL]JLHQ] VLC

e (LQVDW] KRFKHIILILHQWHU HOHNWULVFKHU $QWULHEH XQC

e 5HGX]JLHUXQJ YRQ 'UXFNOXIWOHFNDJHQ XQG 2SWLPLHUXQ

e $SEVHONXQJ YRQ 9RU XQG 5%FNODXIWHPSHUDWXUHQ PLW :
7HPSHUDWXUVSUHL]XQJ

e SPVWHOOXQJ GHU 'DPSIHU]JHXJXQJ DXI 3XPSHQZDUPZDVVH!
'DPSIGUXFNV DQ GLH WDWV!FKOLFKHQ %HG%UIQLVVH RGHL
'DPSIHU]JHXJXQJ

e OD|QDKPHQ ]XU $EZ!UPHQXW]XQJ

=X (QHWHHIIL]LHQ]VWHID WMIEKIDV QIUDJHVWRORBQGKQE U
HYROXWLAREQWHUQHERAEMFKVHQHUJLHYHUW H LUHXELIW R W I & N W X
7HPSHUDWXU GRYM,IXQHIQYLHOHQOHWRUKDQGBBSIQHWHW
3XPSHQZDUP ZDXYHUG UL JTHHPISH UDW X HQ VHAM)O MQ GILQ]HO QH
YHUEOLHBEROH HUEUD® HKHQWIOHN W ¥ HUNKR DK WG HEX F KG L H

YR O OV W QB WH W R @PRBOQ H WG KQAK QGHH ] H Q WELHDETHJ | V J HUQIG K W H
HOHNWULVFKH 'DPSIYHUVRUJXQJ HUP_ JOLFKW RIW HUVW HLQ



YDXWHLQH GHU' HNDUERQIMHUXQJ
( GINV ] LHUXQJ

' P HYHUVRUXQJ

'XUFKOHNWWXQEHM QG XVWU LHRHOHGH X IXRQ QY 6WURPIQXW]W
ZHUGHQRPELQDRMLRQP WSHLFKRHUQ@GHB L'HQWHJUBDWALHRQHUEDUH
(QHUJDKK@HRB W URP V IBNXRKR B U H LW \WRKO B LEHO PWJ @VHE KW E H L
LVRQ WV FKHG G MQKGH U P LA/SHKLH & H X W D% 6 K WMLLJGDBDAW UR PV SHLF K H L
'XUFIGLHEDUDRVJOLFKH/ WY HUO IHUWGHPYQHUJILHV\\OMHPELOLW!
JHERWHQ

1IHEHYMW VFKLHGHOHRIQL\BIUKRHIBVVZ!IUPHY MRIMKHOEIR ZHU WR KHDV
7HFKQRORIMUD UPXQYRQ@HL{ZDVRBUDPSIHOHNWHR|GIHRSHO
'UPHSXPSH® LQUDJWHLUPHSXPSHUIRQUMRWGHUJVD\WYVLOHU
%UHQQVEWKRIBM/ URP GDRHLQHYPGLUHUNWHMRQ VRQGHEEB QVR
HLQGLNWHXW]XBUQHXHUEDHIH LI)RUPYR@PZHOXNWQ GUGZ!UPH
=XGHR QQNQJHQXSENHPHSRWB®WLHD\OAK HSUB/HQG KL HU K|
HLQIXW]EDUWHHP SHUDWVXIHKREZAHU GH®X |HU G HP'V VWAL FIG X UF K
6HNWR UH Q NS DEXQRIBWK MU P L V. RKHHEO HN W Wbk M B KKV FKLHEH Q
ZRP LG\ F KO XN.W UHIQGOH X HYEBUBBMWQ@ RPHU]JHXQEEW]HQJS!VVH
DXVJHJOLFKHQ ZHUGHQ N_QQHQ

2E HLQ# EHVWHKM@®GQN HQW LRQHGIBRGHW EDVLHMWWHPH
ZLUWVFKDHWOHWARDR K QIWKDXSWV!FNEQBKIUDQIJHQRPPHQHQ
3UHLVHQW ZRGVOXER G UHQ QW RIK FKR G HAHL VW X Q BHIBK O
$QZHQGXQJ DE 'LH /HLVWXQJV]DKO DXFK DOV &RHIILFLHQW
EHL3 GHILQDMMMNRW LYWW [ H X MM Z ' URBIGI L Q JH V HHADJMNMIU LV F K
(QHUJKBGLVWP :HVHQW O LYFRKQE® QHUIRUGHUDHB&B O S | XXQQ
.RQGHQVDWLRQVW HREIHBRYXQPXQG XVJIDQJVVDMPSUGHOU3
DEK!QJBHHLQHMPSHUDWXR®XELVML®R23YRQ ]X HUZD UWHNQ
EHGHXWXWHKH®REHLQKUXNHOOWH P SYHRUDDVE XD V WHLFRL W L QH U
LORZDWWE&WXRIBH.LORZDWW VWHXHDHKQ r& EHUHLWVWHOOHQ
*HVDPWHIINIRDQIQLIYNDEW\Z\HUGE B QPLWHUYUPHSXPRHFKW
QXU :'UPH VRQGHUQ DXFK .'OWHEHGDUI JHGHFNW ZLUG

% LHWHRKNHLQHHLIQHVWMMHEHBOWIUPHTXHOQHN , QQHmMQ GHUH
JUPHTXHODUHHMHWZBEHUVFK YO UP HUXQQHQZDNRWWKHUPLH
$XiHQOXRWHU)HUQZ!UPHHSU%IZHUGHGXU 6LHKVWHOGMKQJ
9HUVRUJXQJVVLFKHUKHLW ZHUGHQ 6\WWHPH RIW UHGXQGDQ\



YDXWHLOH GHU' HNDUERQIMHUXQJ
+ RFKVWP SHLDVXU

| P HSXP SHQ

1 IHGHUMP SHIDXZ ! WP HSXP SHQ GH 7HP SHIDMUHQ EV X r& EHHWM®Q QG DP
O0DINN HEERHW XQG ZHGHQ IQEHVRQGHH 13 GH 5DXPZ!WPH  XQG
© DWP Z DAHEHHWMOQ HQIHVHIW ) ¥4 GHQ IQGXVIMHDBIQ 3WR] HWWZ ! P HEHHEK GHU
YEHU GHV IQGXVWHBR ( QHUIHEHEDUV 1Q ' HXWRKOQG DXWP DRKW IHEKHQ GIHWVH
7HP SHDXUHQ K! XIJ QEKWDXV +1HU MQG +RFKWP SHDXU: | P HSXP SHQ +7: 3
HURWGHUIK ' IHVH QG GH HVWIQ GHUQGEX\WWIH QRAK Z HQL YHUEUHWAWGRAK | HIWEK HCH
KRKH ' \ Q0P IN 1Q GHUWIFKQWAKHQ ( QEIEN3IQ) GHUSQIUHY ' IH XQWQMKHQGH 7DEHDI
EIHMAHOH 7 EHMEKWYEHU GH 7HP SHIDWMUEHHEKH J! QILTHU"QGXVIHSLR] HWAWH XQG GIH
EHUHW EHVWKHQGHQ WIRKQUAKHQ (IODMWP | JEKNHWQ YRQ: ! UP HSXP SHQ ' DEHLIHEHQ
GH ) DLEEHQ $XIVAKOW YEHU GH 7THRKQRBIIHHIH [ XP 6\BQG GHV -DKUHV ' DP DY
ZDHQ +7: 3 PMELV]X 7HP SHDXUHQ YRQ  r& DP 0 DINAYHUSJEDU 0 MWBILZ HB! QG
© 3 GHHQH1 XWWP SHDXUYRQEW] X & HUHEKHQ NRP P HJ IHOYHUYJEDU

7\SLVFKH 7THPSHUDWXUQLYHDXV LQGXVWULHOOHU 33Ul
7THFKQRORJLH 5HLIHIJUDG YRQ :JUPHSXPSHQ

Temperatur Temperatur
Sektor Prozess 20 40 B0 BO 100 120 140 160 180 200 [*c] Sektor Prozess 20 40 B0 B0 100 120 140 160 18D 200 [c)
) = oy i | M |
Trocknung | | 80-240) Sprizgiessan 80 - 300,
P Aufochan | 110 - 180 Kunstsioffe  Pelats Trocknung 40 - 150
e Bieschan 40 - 150 Vorhaizung 50 - 70
Enttarbung | 50-70 Oberflachenbehandiung | 20- 120
Tracknung | 40 - 250 MR Chinab Rainigng | 40 -80
Verdampfung [ 40170 Farbung || 40 - 180
Pasteunsarung | B0- 150 ) Trocknung B0 - 130
T aSICUNEINING B N S Tostien & — oLy ] - I
Steriizierung [100-140 el Waschen ] 40-110
Lebensmitiel &  Sieden | 70-120 Bileschan | | | 40- 100
Getranke Destilation | 40 - 100) Werklabung | [120- 180;
Briihen |50 - 80 Pressen 120- 170,
Aufkonzantration |__60-80] Trocknung || |_40-150)
Tempenerung ] [ — [~ [Ta0-e0] Hoiz  Dampiehandhng 1 [76-109)
Riuchern | 20-80 Kochen | B0 - B0
Destiiation [100- 300 Farben 50 - 80,
Kompression u {110 - 170] Bezen 40- 70
Chomikation Thermoforming 130 - 160] Wammwasser 20 - 110)
» Aufkonreniration 120 - 140] Verschiedene 20 - 100
Sieden |_80-110 Sektoren 30 - 90
Bioreakiionsn | 20 -60) 20 - B0)
Autamobd Formpressen | T0-130 Technologie Reifegrad von Wirmepumgen;
Trecknung M EED konventionalia Wamepumpan < 80°C, atabliert in der Industrie
Beizen |_20 - 100] kommerziel erhaiicha HTWP 80 - 100°C, Schidssehechnologle
Entfedtung |_20- 100 Prototypensiatus, Technologeentwickiung, HTWP 100 - 140°C
Metale Galvanisiening | 3090 - Famchung im Labarmaistab, Funitionsmodele, Proal of Concept, HTWP = 140°C
Phesphaterung [ [ee
Chromatien | 20-80
Spliung 40 = 710,
AXHOOH &RUGLQ $USDJIDXV
‘HLWHUI%KUHQGH —QIRUPDWLRQHQ
ElaEaa e e
EeferaE [ER e, E DXV + RFEK\WP
EEEEE ' HOD 7THAKQRBJIH ) DNMO S S0y SHDWU
EEAERREY | P DVEKXW 1O GHU'QGXVMH B Jb% z | P HSXP SHOIVUIQGXVAHGD)
ZEel ) paOMP SHDMU: | P HSXP SHO REARY  $QZ HOGXQIHQ OIHMJ

2R Z; WP FEXP SHNRQIUHWY



https://www.co2-leuchttuerme-industrie.de/fileadmin/Leuchttuerme_CO2_Reduktion/Dokumente/Technologie-Fakten_Klimaschutz_in_der_Industrie_Hochtemperatur-Waermepumpen.pdf
https://grosswaermepumpen-kongress.com/wp-content/uploads/2019/05/Cordin_Arpagaus.pdf
https://grosswaermepumpen-kongress.com/wp-content/uploads/2019/05/Cordin_Arpagaus.pdf
https://grosswaermepumpen-kongress.com/wp-content/uploads/2019/05/Cordin_Arpagaus.pdf

YOXWHLOH GHU' HNDUERQIMHUXQJ
( GINVL L LHUXQJ

) XKUSDLN

'XUFKOHNWUYRQIGHWRELOXWENRILVWLQQHFRSH (PLVVLRQ® Q
8QWHUQHKPHIX]LEWWG HQL HD X I X QW H U Q HK P H Q\DHKLLITHHQX KB U
$X{HQGLH@®WHQW UD QUSSR OW U D O RIQ WWLBVMOHLOH UVR QK Q G
/DVWNUDIWRDHBQEHWUQHBHQ HU G H U | DEN UHSBRVQOWH QQVWRIITH
ZLHLHNWO%HQ]IRGHBEWD SO H®XDKKW URHPUVHWHW : HLWHWD®D Q
/DGHLQIUD VWUVMWMIEH L W H UX D@ H VEOFBGHIU H EDKIWG B @ U BK H
JHIHEHQHD4D OFALW VLR QVP L QIGH IRKHEH.@ D QIHHWIEW QQ Q XQ G
ZHLWHUH 9RUWHLOH PLW %H]XJ DXI /IDVWIOH[LELOLVLHUXQJ

e (OHNWULVFKH )OXUI UGHUIDKU]JHXJH PLW
JLWKLXP "RQQHQ %DWWHULHQ

e 8PVWHOOXQJ DXI (OHNWURDXWRV LP
$X{HQGLHQVW

e 9HUODJHUXQJ :DUHQWUDQVSRUW DXI 6FKLH

e BPVWHOOXQJ DXI (OHNWUR 7UDQVSRUWHU I

e 5HGXNWLHRWI D KUWGHKIXIDQJV $EIJDQJIXIDKUW
'RKQROGWWD KUHU L QXY W D & MJB & U P U
$XWRYV

e 3HUVSHNVBPYM/HEBDXIQIXHQEHUOHLWXQJV /.:

XQG (OHNWUR /.:V
e $XVEDX /IDGHLQIUDVWUXNWXU I%U OLWDUEH

%HVXFKHU LQQHQ
e 6PDUW &KDUJLQJ
e 3HUVSHNWLYLVFK %DWWHULHQ LQ (OHNWUR
XQG ]XV!'W]OLFKH )OH[LELOLW!WVRSWLRQHOQ
IDGHQ
"HUS X IBEXX Q G HW WYIRHE GHUDQ VW U ¥%NO/KNW UR | DKDQHIXQH UGB O E
BWURPEL®OHDWPRPWHUQHKREBMEHH[WHUQHQVW O HIUVY RVGIEH DL
(LJHQEHWWWHHE/DGHLQMNNDVXWROOWEWHUVXFHWHQ ZHOFKH
$EUHFKQXQJVPRGWIOX MR\I DMK ® G HW ULH E V Z L UMP\J B4 W DILVAK H (
VLQEWXVEDBXAW GHL QI UDXWRO®IMEHR YR U Q K HDXBILED W H J UIDQV L R Q
GDMWQHUJLHVEWWERHUQHPKXNQN U H IX® & W H X H 9E-DAHG KD U W
&KDUJLWQRIZLEFKQLWWMWPHQEHQLHPD QD JH P HYCQRUNKW®HE H U
]IXQHKPHQGHQLFKNHLEWL G L UH N W/IDFEH®RIGQ HN WURH X J B & P
JOHLFK]HEWLEIDDRI H IR H U E DEMAWR P H U HXQ B OHNWULIL]LHU;
GHU :'UPHU]JHXJXQJ HQWVWHKHQ ZHLWHUH _,NRQRPLVFKH 9RL
DOXV'!W]OAWKRP VS KIQREKBIR)OH [LELOLVLHUXQXWNUS B PSRV H Q
HQWVSUHFKHQG YHUPDUNWHW ZHUGHQ N_QQHQ




YOXWHLOH GHU' HNDLERQIMHUXQJ

6VURP DXV HUQHXHUEDUHQ
( QHUILHQ

(VILEYWH UVFHKQKE GIOLFKNMLRAKHU ] X VGADH/G/B M B U ZGH M U X V
HUQHXH UEMHUHYW® PR\WVHJOLFKNHLWEHDV L F&WHWLIRUGHUOLFK|
"QYHVWLWLIRBOHH @ HWULHEVRBYWHRZLEHUXV!IW]OLFKHQ
(LQVSDUZUX¥EXNRHUWHRQWHQVWHRAREBBBHH UBMHAM UVFKLHGHQH
0,JOLFKNHLWHQ ]XU 1XW]XQJ YRQ 6WURP DXV HUQHXHUEDUH
"HU$ X VIEXH LJH QH&W U R P H X Q)R O@BVEHHRH U V \B A IQULMEW ZHW G H Q

'L HVMD@H QW Z HHEHAUL IVHEH PHLIH QAHOW ULHE V RIEGRQI G HIMH RO JH Q
=XQ'!FKVROOWHBKHQSRWHQUAQDOWH HQ X WM GHQZ GHUHQ
(UVFKOLHEKIQUSLHERAHLQMIF KV D QL HPWWNQ D JH SOHUGEWOQ \E H P
$XVEFRQQVLWNDQGEHHWUWHXJ\WWURKF&L U BIN@/XWVHWE HAD V. @G H U
5HJHVDB D FK jHGHEQ O DXIGIG HH L JH GRVQ RP E H] X J VOILRAM/QMD EH O V W
2SWLBQUVVWHQGMW HVW LMWHRQHQUH HXJXQJVND SQIEWWOILGF K
N.QONBUVFKLBGWQARKNHWHQYFKDNRQUJ 6 WUR®HROWILHOHQ
EHLVSLHOVZBRYHULPHUFKDVH 3ISHHPHQWYV

) @ !E*‘a !Elu _@_

2 QUWM 2 11V 3K\ MMKH 9 LLMH@! “ NR
(( (( 33% 33% WARP

I B
(Louso N EERE EE &




YDXWIHLQH GHU' HNDUERQIMHUXQJ

(UHQHU HXIXQD (8

)% WBGHGXVEMLIJHGHBEWURPHU]HXRIKRWQ VE HV R GG MUV DAVRQ
3KRWRYR®MWDXMNR UKD QGHEKO!FXBQDVVDGHR® % URIJHE!XGHQ
JRILVWIONGDJHUKDIO@IMOIKFK RUKDQ GBQN S O D W INQOORKHADRW
JEHUGDFK¥RWHY VFKDWRPOEUJHXYHQVHEHQG HIKHEHJ % QVWLJIW
QLFEMWO LHH G X NWHRMH UK LB V DIWAGHMIX WR N O L P VRQGBMEEL H
6FKDIIQADHUGHLQIUD VY 0RE XO®WW DF KO LB O KB GELHQG HQ
Q!FKVWHQKUBQFKMWHhHEDXXQUJIJHVMNKERG HHEHGHQ MQ @HLWHUH
%HEDXXQJ QLFKW P _JOLFK LVW N_QQWHQ PLW 39 JUHLIO!FKH

39 $Q O DVUHEG LHWQ IDRKFB OHPHQWLHBI B! X BFMVQU RP*HIHQV D W ]
]XUO!FAINRQN XU U LEHRUDHDQGNHKGHHWPHL KO H [ LE X\ ] EBVY | X | LLIVEH L
YRUKDQGHQHQ $QODJHQ 3RWHQ]LDO ]XU (UZHLWHUXQJ YRUK
‘DUWXGDWDFKWHV@LHOXNWXLHUHDESX DI VHKHORZLELH
NRVWHQLQWHQVLYH 6SHLFKHUEDUNHLW VRIHUQ GLHVH EDW

% HYR UKD QG HIAKQO ' FKRB QW HW \Q3-U % | X®K WD F K WWLB\U | R O JIHQ
IDFKU%VWXQ@H XIZHQGIBXHVQHUNRQVWDRRWQRDN $QONVFAKQHOO
XQZLUWYVFRDFWIBQHEKI ODQEEBJILQ G OHEKKNGMRO GBW'HEKIO!'FKHQ
YRQ RUQKH®IHHXY !W]OUPRMMHOQBY $QOBHHW %FNVLRKYRLARQW
RSWLPBOWULFKWRQ@BD $QODJHRQGXUFKOFKIO!FIPH@VW :HVW
$XVULFKRAGHUDDVVDAHQHOEK!QX¥RPDVWSDRFXRUWHYBKQIW
6RODUHUW U DX V& MD] HAPH IDK FXD X VH QIHQWB Q G X U @K QR U
E]Z1DRPLWWIDUVFKEREMGHQVJH VDWW B8R O D UHWIMVOWBBIG $QOD JH
GHHQRVYW :HVW $(FMDREIMWIH G RAKS® OD PHWLQEUFRBWLPDOHQ
$XVULFKW¥FEMMHKQZLUWWBKBRHUVFKDMWNNDQBQR | HQQIOXVV
D XG H @R O D U HUDVE BIED K M B O\DWVHHW @ U V F K D W W X EHEHRIO D QWHQ J
GXUFKJHI%KUW ZHUGHQ

"VVELHQVWDOEBDWYHBE G QO I KWIJOLFKDQGLHQVWDOEBD@HRQ
.OHLQZLQGNUHBLRQBEOOWRBWLRELALHUMN QQHIXFKRIJHQDQQWH
JHU!XVFKBDHBWLND]X® (X QMMNRPPHQ Q/ROF KRIY]H YW H GGHHIQ
'LQGEXVWFKGHULQGEDXD WG LHWLW E]Z NOHQOHQ GWXUELQHQ
DXVIJHU%LVWHW VLQG



YDXWHLQH GHU' HNDUERQIMHUXQJ
3RZ HU3XUFKDWH

$JUHHP HQW

=

L~

(LQ 3RZHU 3XUFKDVH $JUHHPHQW VWHOOW HLQH 6RQGHUIRU
JZLVFKH@BEQHKPHUB LQHBIHXINQGBHW U HLEGKX H UBBHWH UH Q
DEJHVEKORMMIE U O DXEME QH K PGILLU RRIGWMLLD G L 8 WNVERHLQH P
YRUPEUHLQBEBUHEM]LHKXQ QQHEOLFKHEZHUGEIRE G HE Q! Q
YHUWUDJ®HFHKIH@QE D UXIXPHQUHLVQLDKBKGLHZEHUWU D IBXHU

+HUNXQIWVQDFKZHLVH

e 3K\VLVFXHLUHNWHWJIORAKD /LHIKAIQHXHUEDUH (QHUJLHQ

DXV XQPLWWHOEDUHU 8PJHEXQJ

+.1 PLW DEJHGHFNW

RQVLWH RGHU %EHU _IIF
e 9LUWBH® BHGEK\VLV/EKHHYNRQG HYWNRSSEBIQY LV FRHD
GHQ ILQDQ]JLHOOHQ 6WURPIO%VVHQ

] %

2QVLWH 33%

21IVLWH 33%

9LUWXHOOH 33%

HLQ ILQDQ]JLHOOH
EHWULHEVI%KUHQGHV\
%HWUHLEHQ GHU {

HLQ ILQDQJLHOOHYV 1}
%H]XJ GHU YHUHLQ
BWURPPHQJH

4XDQWLIL]JLHUEDUHYV
%H]XJ GHU YHUHLQ
6WURPPHQJH

/IDQJH /DXIJHLWHQ P, JOLFK

6WDELOHU 6WURPSUH
GDV 33%$ EHJRJHQH 6W,

6WDELOHU 6WURPS U
JHVDPWH YRP 8QWH
EHQ WLJWH 6WURPH

GLYHUVHQ 6WDQG
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YDXWHLQH GHU' HNDUERQIMHLK Q]
* WOHU: DWHUMRIT XQG

WV QYKHFMMFKHV * DV

. DAVHIARIT IMMIQVEHVRQGHH 19U GHQ (LD 1Q "QGXVMEXQMUOHKP HQ JHHIQHW GH
DXIJWXQG KRKHU 3UR] HAMMP SHIDMUHQ XQG KRKHP %A HQQWRIIEHGDU NHGQH DEMLCDWH
0 | JBKNHW] XU ' HNDIERQMHXQ) KDEHQ ( UMWZHQQ : DAHIARI P IWHUOQHXHEDUHP

BWRP HIHXIWZILG W IWGEHHU DY * WQH) : DWHIMRI ] XU (P MRQAMQNKQ! EHL

"QRIHO MVHOH GILHNM ( BNAL] IHXQI GHU 3WRIHWH P P HU YRUX] IEKHQ ZHQQ GDV
P JOK MV: DWHYARI P XW]XN/QW P IQGHMQY DQ! Q@K 13JGH YRUDQILIVMQ XQG
XQEHGHQNIEK\MMQ 9HZ HQGXQIV] Z HANH HQIHVHWMWZ HUGHQ 6FKZ HU] X GHNDUERQIMHUHQGH
"QGXVIMH ZHIH MQG DXI GH 8P WMOXQI GHU 3URIHWH DXI : DWHUMRII XQG ( ) XHY
DQIHZ IMHQ 2 E HOQ ( IODWY YEHU 6HNRUIHQ KIQZ HI MQQYROMVK! QIVWRQ 9HUJ EDUINHW
XQG GHP 3WHV DE ' HU (IQWDWW 1Q 6HNRUHQ 1Q GHOHQ JYQWIH $AMODIHQ 134
NIP DQHXWDB! ;| PP HEHHWIMBXQ) EHVMKHQ MV MGRRK  DXFK | XN/QIWD

XQZ DKUAKHOQIK

Wasserslfoff Industrie Verkehr Gebiude
erforderlich
= Primérstahl: Reaktionsmittel

= Chemie: stoffliche Nutzung (Ammoniak, = Luftverkehr (Langstrecke)

Altemat vlosT Methanol, SynFuels, etc.) Schiffsverkehr (Langstrecke):

Unumstritten = Raffinerien: Hydrierung, SynFuels oder Ammoniak
Entschwefelung, Hydrocracker, etc.)
= Luftverkehr (Kurzstrecke)
= Industrielle Hochtemperaturwirme: = Schiffsverkehr (Kurzstrecke)
" Industriedfen, Brenner, = Schienenverkehr = Konkurrenz = Evtl. vereinzelt fiir
Unsicher / peiig P < 3
T e AR Feuerungsanlagen = Konkurrenz zu zu Elektrifizierung bei geringer residuale Warmelast
direktelektrischen Verfahren / Nutzungsintensitat) » Fernwirme
Hochtemperatur-WP = Nutzfahrzeuge (LKW, Busse) >
Konkurrenz zur Elektrifizierung
. = Niedertemperatur-
e = Niedertemperaturwirme- Gebiudewirme:
erforderlich / P = Individuelle Mobilitat /KfZ : v
Anwendungen vorteilhaftere Optionen

Nicht Prioritar
vorhanden

4XHOOH "5((6

:DVVHU\WDRMQ W Z HEXHIB K R G X NMPLHR.Q H GAVD Q GRI@YWHUQHKPHQ
HUIROZRBIGMEX | E DM JHQBIWNW UR O\V H X QNRMNSZH B BURYGHHEE H U
GHQ$XIEDKMLQHDVVHUVWRIILQI U DR VHXWKWAKOEEE X UR S DD
(UTHXJIXQJVNRVWAHQHDYMUVWR]Q G HUW BV O DREFEBHY(1$ 5HILRQ

DX 1JUXEHS/ VHU HBRW H QXL U L Q HQEBOWQ H X W V F K @ DIQ@&H U
$XIEDHL QHDANV VHUVWR IXQIBWHHD X | HU KBKDEQ W H PRIIPK/ VWD Q GR U W
GHU ZDKUVFKHLQOLFKVWH 1XW]XQJVSIDG 1%U "QGXVWULHXQ
)% M QW K HWADAFHEH & X U BIK W K D Q L VI ¥ VDAQ/IH U VHWHRX UZAH U G H QW
KLQJHJHUMIGOL JH QB LU D WXWON HED R U G HAM %KL B H U W H IGDX/Q J
*DVQHMIIQXEHUGNO QOO OHUGLBIMPHH]XJIVNRVMIH@HXHUEDUH
V\QW K HWAD/NF KGH X W GLEKG HQHYRQDVVHUVWRIGHUXV!W]OLFKH
3UR]JHVVVFKULWW PLW HQWVSUHFKHQGHP (QHUJLHDXIDXIZDG



YDXWIHLOH GHU' HNDUERQIMHUXQJ
* WOHU: DWHUAMRIT XQG

W\ QYKHVIMFKHV * DV

4XHOOH "5((6

"QVJIHVIDIFEANG HU]DRWIKRKSQVLFKHUKHQWIHGWOHIBKIEDYRELW
‘:DVVHUWWBIHEGD PYWUEXQGQHOD VW UBMMHFKKQ RORILVFKHQ /HUC
1% {OHNWURO\YEXHSROLWLYGWHQVWIZRPLGUIHLVSURJIRNVHQ
':DVVHUVWRIlI XQG VIQWKHWLVFKHY OHWKDQ VFKZLHULJ VLQG
'LH3UHLVVSBQ@WH UVFRHEEBWLHOHQXGLHQJIJUXYBUVEKLHGHQH

"QGLNDWRKM®GXNWLR Q\SWWIHBGRILRP H U ] H X 1 R QRIQ V K RAUHG
RIIVKRUH 3KRWRYROWDLN XQG =XVDW]NRVWHQ ZLH 1HW] X

"HLWHUI%KUHQGH —QIRUPDWLRQHQ

5 $IRD(QHIZHOGH

% TKHVHO]X: DWHUARII

15/ 1 RGGHXWHKHY 5 HDWMERU

[ VFK HADO 8 P IDWHQGH
%-Z HIMQ) GHU' LUHNAHGXNARQ
URXWM I ZJHOH] XNXQW! KLIH
NIP DOHXWDB! 6\EKBHIAMADIQ)

[, VEK HWADO %7 HIXQJ GHU

YRQIWOHP : DMUMIL IYUGEH
$QZ HOGXQ] 10O GHU* IXQOWRINIOGX\WMMH




YOXWHLOH GHU' HNDLERQIMHUXQJ

' HP DQG 6LCGH
5 HVSRQWH

IDVWIOH[LELBGWIHBRQGSG 6LGH 0D Q DEIH® HQWHML X W]X YR Q
JOH[LE IHQLIQMWWURPNRQV XPHQMHROOMMOQ GH W XIHWOHNWULVFK F
9HUEUDXFKHUO DY VDSURIWO H M X Q WHDLOWBHDKIP R RIS X U AKL JH Q H
(UJHXJIXQJVDIQBWQRPVSHLEBKEIG X URKSWLPLHGRELIHQHQ
BWURPYHUEUDXFKY HUIROJHQ

'LHVHOH[LELO WY FIOXIYHUVFKLH®HQHOKQ@ G$SQUHL]V\VWHPHC
PRQHWDUDMEMND®@DEKHOIHZL HLQVSHLYRQR O D WIU@HHEHUED UH (
(QHUJDHNRPSHQV IGDBAMQ R P V\NXW WP E L OX ¥ GHBHIQU O D V VEX@J H Q
BWURPQMRJHXEHXYHQDE 6L FKWD QD VW IO H [L E LOH 4 HI® D]
DQGHUHQ )OH[LELOLW!WVTXHOOHQ ZLH 1HW]DXVEDXWHQ RG}

)OH[LE NDIQWWH UV F K L HIGHDHV ] E HIHHDEW §® R Q HW D WHAL G @
'DEHINDQQ]ZLVFKKXW]HREMQHPDUNWRULHQWGBUWH®RLHQOLFK!

$QZHQGXQJKMWHHUY FRHUGH®HQD % HVRQGHWWH U HWBD & W
0, JOLFKNFOLMWLELOLW'!'WWRQX HQRSXEL Q L HVGIVRI LQHEHVWLPPWH
JOH[LELOLW!W YV WHE¥XQROPROLBIK USIQUZHQ G X Q DY ] X UH LBI\Q
XQWHQVWHPHQBRBDYXEGHUHW]IOH[GWE®B CED VLMWHWGHXG@MW F KW
ELVKHU QRFK XQJHQXW]WH .RPELQDWLRQVSRWHQWLDO



YOXWHLOH GHU' HNDUERQIMHUXQJ

7+* (LOVSDUXQJ GXUFK
/ DWVG LELOMHUXQJ

"QGH@OOHUPHEQWHHQ HE® PHMMIWFIKQL UJH Q G IH WOIHIDW I OH[LELOLVLH
XPVHWIRGKEHY RBUWBRWHQWUDPKORWVIB® QQ Q HPG4V VRXQQ ! FKV W
|OH[LEDDVWW HQHQWLEZHHUBUW@HGH W QG XV W U DN W/OGIP[L ELDLWEH U X
]ZLVFKBQRGXINR QVSURXQGEINBUVFKQLWWVWXEWEBRURKLHGHQ
*HIHQVIDS HAURG X NW L RIYURURRIG H'WQ G X VW UL HEEM QBWBQ G
AXHUVFKQLWW YV WHUFKQRKMRE UBQH BIUHRJE MY HH XP % H LV SAIHD
5DXPZ!UPHYHUVRUJXQJ 'UXFNOXIW RGHU GLH %HODGXQJ YR

'XUFKBQZHQGQDHUH[LELOLW!'RGRBGHOOV
GXUFKUVWHOBXPHYLJILWBEAHQO .GHIWY
UHOHY BQRHOVMVMWTKKDQWLILZHBB KB
 RVWH®@G7+* (PLVVLROQHMHIHVIBUWHQ

N, QQHQ K& H LUO H [ L E L Qv NWHHEYXAWH/ LHX GV
ZHOFKHUNWBDEHUHOHYBRWGLHEHQ
_NRQRPLVERHELMHQVWFEXUFKPDQG
6LGH 5HVSBRNKEHU&DUERQ )RR®ISVULQW
8QWH U QH KWHHWDEMH V VBIIXP %V V HUH G R F K
G\QDPLVFKIWLRQVIDNWMRUIHQLZBY GHQ

Z H O FEHHQV D VKD IEF EWQ R PP@G[HMHZHLOLJHQ
BWXQGH UHIOHNWLHUHQ

8P 8QWH U QHIKKFEHHQ! KL MH® EPUVVLRQVHL Q \DOOMWKQNGHHILELOLVLH
IX TXDRIW] L HUHERWH QX D ®EH PNHGP5DKPHYR @' 1 FO L P PAMH
RSHQ VRN WRHRE DV L% MWK JVPRGBMOHNZLERYG B O FKIP
'RZQORDG [XU 9HUI%JIJXQJ VWHKHQ

e 'DV7RRWOPDEDP JOIGAKMHUHFK@GXQDPLVFKHU
7+* (PLVVLRQVIBGMWRWHRP Q HW]BYHHLVWHQ
HXURS!LVFKHQ /'QGHU

e GUDI'HPDQGBHVSR@QDO\WIDPHZRXDQWLIL]LHU
SRWHQWRWWBE) GPLVVLR@WSDUXRIBIQHLV
EDVLHUWHU /DVW | HE[H E IZBWVGHQ YOXFK "QYHYV
LOHXH HFKQRORLHEQHHLIFK QG !UPHSXPSHQ
EHU%FN V IOFHKKWRJ R/U P D W]XRIHHZR R O\Q G 61ICH
XQWHMWSY JLWKXE FRP 'UDISURMHFW

%ﬂ?‘%ﬂgﬂ?‘%ﬁﬂ% ) UDXQKRIHUY) ) 3LRVSHAYH
Samich SWROHO 1O GH 1 HWM®f WXGIH
Soman ) O IEOVWRS G




A0 (QHUJLHHIILILHQ]JSURJUDPP

,UHGIX®%G =XVFKXYRQGHUI: ) UGHUXQYRQ

(QHUJLHHPID]OHDEP H® % H U HBEIR G X NDVQRDQIH Q
X QGS UR V\JH B U E O LFFKWM H . © HIQOH X W V F KXOD® G
LP $XVODQG

%LV ]X OLR .UHGLWEHWUDJ

1 (QHJIIEHI K SIRIWDP P
3 URGXNWROVDOMI HOSLR] HWWH R

), UGHUZHWWEHZHUE (QHUJLH XQG 5HVVRXUFI

=XVFKXW P W Z HAMEHZ HEGRKHU . RP SROHOM YRP 90 : .

) . UBHXQI YRQDNMXLWY  VHNRU XQG WIKQRBJHRIHQQMOMYHQ

0 O QXP HQ EH.GHHQ 8 QMUHKP HQ 1Q QHXH KRAKHI I LHQM
THKQRBRIIHQ IQMHVHHQ VRZ IH GHQ $QMOGHU HOHXHEDUHQ
(QHUIIHQ ] XU %-UHWMOQ) YRQ 3R HWZ! P H DXVEDXHQ GH

MEK RKQH) | LBHXQI HYWODFK HQHP =HWDXP  YRQP IQGHMWAMQY
YHU-DKUHQ UHAKQHQ Z AGHQ
'LH),UGHUHQW V RUHLHQVRLKXQ®H VYR IJHQDQQWHQ
),UGHUHIILIKYPH WG MEHOW U D JWGH U V XIP@W
9HUK!OWQLV XU HYZOQVSMHIKDY &2

%0:. :HWWEHZHUE (QHUJLHHIIL]LHQ] :DV ZF

%O0:. ‘HWWEHZHUE (QHUJLHHIIL]LH
DV _ZHU ZLH"




%XQGHVI UGHUXQJ 1%U (QHUJLHHIIL]LHQ] LQ GHU :LL
.UHGLW XQG =XVFKXVV YRP %$)$

"Q GHP ), UGHUSURJUDPP %XQGHVI, UGHUXQJ I%U (QHUJLHH
LVW HLQH ), UGHUXQJ LQ 1%Ql Z!KOEDUHQ XQG NRPELQLHUE
ORGXO 4XHUVFKQLWWVWHFKQRORJLHQ

ORGXO 3URJHVVZ!'UPH DXV HUQHXHUEDUHQ (QHUJLHQ
ORGXO 065 6HQVRULN XQG (QHUJLHPDQDJHPHQW 6RIWZD!
ORGXO (QHUJLHEH]RJHQH 2SWLPLHUXQJ YRQ $QODJHQ XQ
ORGXO 7UDQVIRUPDWLRQVNRQ]JHSWH

+LQZHLV ]X ORGXO 8QWHUQHKPHQ VROOHQ EHL GHU 30DQ
HLJHQHQ 7UDQVIRUPDWLRQ KLQ ]XU 7+* 1HXWUDOLW!W XQW
e (UVWHOOXQJ =HUWLIL]JLHUXQJ 7+* %LODQ]

e .RVWHQ 1%U %HUDWXQJ XQG 8PVHW]XQJ DXFK XQWHUQHHI
e .RVWHQ 1%U OHVVXQJHQ 'DWHQHUKHEXQJHQ XQG 'DWHQE

(V ZHUGHQ ELV X GHU ]XZHQGXQJVI'KLJHQ "QYHVWLWLR
EHL NOHLQHQ XQG PLWWOHUHQ 8QWHUQHKPHQ .08
0D] SUR 7UDQVIRUPDWLRQVNRQ]JHSW

9B)$  UXQGM_ LGHXQI I3 OHUIH XOG

SHWRXURHCH I IHGY 10 GHU:  IWMKDIW
=XVEKXW XOG . LHAW




'"LH GHGIHUW HWHHIIL]LHQ ] QNHR\WP EXAUNSHU % @ XCBLHEE K Z HX D GD Q G
VHLW ]XQ!FKMWHUYV FK L HG @S U RYHINVWHEDDIHD G XIQHV H
%HVWUHEXQRQBEWEQ LQ@LEXQGHYV ZIQLWWHCOMIUIHHHIIXQLGH Q]
.OLPDVFKXW] 1HW]ZAUSHP-LHO GLHMHW]ZHUMHXWVFKIXDQG
HWDEOLHUHQ

'LH 1HW]ZHUNH HUP JOLFKHQ HLQHQ PRGHULHUWHQ XQG ]JLHO
YRERHEHZHLERLY S8QWHUQHKBH®@HAHLWUDR® ELV -DKUHQ
"HVHQW GLHMHQGELHHPHLQVOPHIJILHHIIL]LHQ K\QMEHLEIHHEXNQW L R Q
YRQPLVVLREHODSK 8IPVHWIN ROD{QDKPHI XZLU]JX Q! FKIMWLQHU
)DFKEHUDBAR¥RVJIDQJVV LBHKW WILERQH K BQGH@® HK®O B Q \ XIQHU W
NR Q N WDHWPK GH U D U E FDLXVE HWPh@® VHLVOH PHLQVBABX NW L RQW]LHO
GDVHVDPWHW]ZHUHNJ H L QZEDUGW® Q QQUHJIHOP | i LHMJZHUNWUH I TH |
ZHUGHF KW K HFHRP JHVWWD | Q DK PGE RV N X % HH O WILWEBWEWX U F K
HLQI'KUOLFRGIMVRURGBHPGHUYRUWVF&H MWW ]ZH BN L WAGHD W
GRNXPHQWLHUW ZLUG

'"LH(UIDKUX QXMHQHW]ZHUNHDHED V&WLMHO BUWHWRAHBHLVW
YEHUWUZRIUB@@®D i QD K PWRK Q HLPGSIOW P H @ WU G B @DVX | H U KYOROQE
1HW]ZHUNHQ

1HW]ZHUN YRQ ELV ]X ([SHUWHQYRUWU!JH XQG
8QWHUQHKPHQ DXV HLQHWFKZLVVHQ ]X VSH]LILVF
5HJLRQ 7KHPHQ XQG ODiQDKPHQ

(QWZLFNOXQJ YRQ
ORGHULHUWHU (UIDKUXQJWLPDQHXWUDOLW!WVVWL
XQG :LVVHQVDXVWDXVFKXQG 8QWHUVW%W]XQJ XQ

8PVHW]XQJ YRQ

_.OLPDVFKXW]PD{QDKPHQ



'DV.OLPDQHXW U D O LT MKQIRHBAR] A BIUBND V U X K 8 LV 6\ W H PIDXV L N
XQGHUZHLWHBYWY GHQ$VSHNMQHOLPDQHXWUDOLWLWEVN UDW
WHLOQHKPHODGHWQ HKPHKZ LUGL® Q1!QJO)LBFRKE H U DX\WPX@UH

% HW U D FIEKXWAGK O WWARSHPLVVLROQUHOKYERPEWSHNWHHUKDOE
GHMEOLFIQHY JLHEBPRRAELY HLQEH]RIDWGKHPHQVSHBWUXP
1HW]ZHUNWUBGH QHEOXW FKEL Q DHUHZ HL WP GWHQMU QHK AKX Q
(QWZLFNMQRBIWIHQERPDQHXWUD O LWEW VK WIHEHEH.GHUHL WV
EHQDQQWWQZH U N [RIHPD HOL FIWIMA W] Z H U N DU HZIFW\EWRO O H Q
JHLFKQBWH.OLPDQHXW U D O L WH MWQ/H/@G/GHDUN H B UKH UBH D G H X U
'"HNDUER QL\GHWKIQIQ H K BIQQHH@® HR R A®D FIQGBHYHW]ZHUNV
DXIDV.OLPDWHR OLW!W VIDKWRFZHIUNA BV H Q W @ E RIK BWL IQE
LVWRUDOOHPOWWUDWHDDVRIHKPHUODQJIULVWK DIOQVXIQU
*HVFK!I'WVW!WLIJNHLW YRQ 8QWHUQHKPHQ ]X VHKHQ

"HLWHUI%KUHQGH —-QIRUPDWLRQHQ

EEXE . @ DOHXWDOAWOHWZ HN “==EI "QUDARIH (QHUEHILIHY XQG
HfaE 7THKORBIIHHIIRO. DUMXKH & . @P DVEKXW 1 HWVZ H\H

EEE



8 QVIHUMYAYXQJ EHLGHUS P VHWXQJ

0 HKU] XP 7KHP D

© 1Q &QP DM

$XVIWQGXQJ

3D WKRH UKR. @ QW H U Q HKIRHR @/ V F K H L3GEKIQIL F K W RIARY W LR@G Q
%HVFKDIIXQJV\YWDMMHEEKREB HYEK ! QJLIRMVBOMHD QVIWR I H
EHIUHXBGOLJKNXQIWV\WFEHUW V F K I UADELVA IR ) R/ DWU IDRMNHI L H
HQWZLFNH®QQJIJHVHWHWHKEA GEDY/LHDNQ -DKUM@QJIJHZDQGWHU
YRUVFKXQJWOQUEHBEWYDMRQDUBPHIMAEHU 8QWHUQHKBEHX

3URM HNMPHEEDLWYHHQ GQWHUIOH|[ RDBRBWWI U % QGXWKR HUR
ZHUGHQ GLH LQ :LQ &OLPDWH HQWZLFNHOWHQ OHWKRGHQ X

" U0 DUNXVIRKO HU

EfmEl Ry rRroau
P P DUNXVERK®\ H3 SDMVR] HR GH
=" 777 SDMWR] HRGH

9 RUHVHAU -QIIDVIYH

. @P DVFKXWY 8 QWAUQHKP HQH 9
KWWSYV ZZZ NOLPDVFKXW] XQWHUQHKPHQ GH

.OLPDVFKXW] 8QWHUQHKPHQ H 9 LVW HLQ 9HUEDQG XQG 9R
BOWHUQHKPHQ GLH DPELWLRQLHUWH .OLPDVFKXW]]JLHOH VI
ODiQDKPHQ UHDOLVLHUHQ "P )RNXV VWHKW GDEHL HLQ ZDF
NRQWLQXLHUOLFKHU $XVWDXVFK ‘'LH OLWJOLHGVFKDIW LVW
RGHU %YUDQFKHQ]XJHK,ULJNHLW DEK}|QJLJ

%HVW 3UDFWLFH .OLPDVFKXW] 8QWHUQHKPHQ



( INHQQVOL\H DXV) DAAWXGLHQ

P ) ROHQGHQ MQG ( UINHQQWEIMH DXV DXVIHZ | KGMQ ) DIAMGHQ GHV 3URMNN : "1 FTP DM
] XVDP P HUHDAWW GDUHWMIV ' HU )R\XV [P 3WRWNV @ YRUDQILU DXI GHU
XQMOHP HMOMOHQ ( QHUIHYHIRUXQ DXFK Z HQQ HV 1Q GHU 3URGXNARQ VHEVWYHO
+ DQEOQIVEHEDU XQG &KDQRHQ [ XU HNDIERQMHXQJ JIEW) % GH ) DOWNGLHQ Z XUGH
WMZ HO' HQ GUMIBU =Z 1@ GHU ( QHUIHYHURWXQI [XP / HEHQ HZ HANW GHU P WYQWU
/ DWBLIRIGRHY  : HAMBLRIGRVHQ  6\\WWP ] XVWQGH XQG 0 DINAQIRIP DARQHQ ] XU
( UAMOXQJ) RSWP DBIU) DXKUSOCH 17AJGH UHIHEDUHQ ( IQKHWQ EHIANEKWW DUDXV HJDE
VEK GOQQ MZHO® HQ %/QGHO DO IQHWMAHD VRZIH  QEKW  LQHMAHQ
+ DQEOQIVHP SIHKQIHQ GIH DQ GDV MZ HOH 8 QMUOHKP HQ] XWANJHIHEHQ Z XWGHQ * IH
) DOVYGHQ OWHQ MK Z IH IROWQ GH 136 YDXWMOH GHU' HNDIERQMHXQI HORUGQHQ

( QHW LHHI 1] LHQ] (( HQQWRIIH
) DEBAXGIH ' DP SIHU HXJXQJ ) DBWXGIH 8 P WHIXQJ DXI
XQG 9 HUMIXQJ %RP DWH
(CHNVW.“.]LHU(Q] (( 6WRP / DMWY LELOMHUXQJ

) DAOAXGIH ) Gf LELAMHUXQJ
YRWKDOQGHQHU Y%+ . :

”

”

) DOAMXGIH 0 XQ18 VH
YOWHUH XQG 39

) DOWXGIH ' HNDUERQIMHUXQJ 6FRSH
(P DWWIRQHQ

' |H DQIHZ DQGWE 0 HMRGIN HVMAHANAMEK [P : HVHQWEKHQ DXI 61D XOWRQ XQG P DWHP DW/AKH
2SWP HXQI %L GHU 6P XDMRQ ZHGHQ GXUK 3DDP HMHXQI YRQ $QDUHE DKO
' IP HOMRQHXQ) XQG Y%-MIHEVWADMIIH XQMAKIHGIFKH 9DUDQWQ H] HXIW (IQH 2 SWP IHXQ
HUROWGDQQ GXURK GHQ 9HUGIFK DU 9DUDOWR %L GHU P DWHP DWAKHQ 2 SWP IHXQ ZILG
KIQIHIHQ QXU HQH B6XSHIMKNMU JHEIGHW ZHBKH DM GHQNEDIHQ 9DUDQMQ HOW! &V GH
EHWANVEKWW ZHGHQ VRBRQ ' DV, NRQRP MKH 2SWP XP  ZILG GDQQ 134 DA 9DUDQMQ
QXP HIMK EHVWP P WZ RUDXVMEK QXUHQH HQ LIH XQG] Z DUGH EHVM HULEW .



) D@AXGLH

' DP SIHU HXJXQJ XQG 9 HUMLOXQJ

(QHUJLHHIILILHQ]

.RQJHUQ OLWDUEHLWHU DP 6WDQGRUW
6FKLFKWEHWULHE /HEHQVPLWWHOEUDQFKH

=LHBHZHUWX®R UKD QGNRGYHQWL RO 8 HWH BX JOUBII D @ N5 U
OHUWHLR®QGIHLOVXEVWILXWAMIORNWUENKR@HOOGDPSIHEYZHXJIHU
3XPSHQZDUPZDVVHU I%U 1LHGHUWHPSHUDWXUSUR]HVVH

9RUJHKHOQDWKHPDWLASAKIHP LHUXIQVOLQLPLHUBBGUM!KUOLFKHQ
9HUJOHLF K VNRAWMRWEDEQH ] L QWK H O LIEGWS D U X QuLHOG X | O
6]HQDUGH®WQHUJLHWHF&K@MWHBEREBLW UDPRK®  ELV XQG@LH
_NRQRPLV¥F®E NRORJL YHKZH UWCOQURKHW M@ G DK P HQ G DVQHEQ
$QQDKPHQ%DXW H F KIHMWKORY HL W W HBIOQIONKGIQHKPLIXQES
*XWDFKWYRUKHUJHVHEBWNXEKQG”QVWD QG K BOIW X R QDDG
%HWULHEVNRVWHQ (PLVVLRQVIDNWRUW HWHUJIJLH XQG &2

6] HODUR XQG ( LUHEQMH

" IH' DP SIHJHXIXQ) MADEJ! QI XQG
HV VWKWHCH "QYHVMRQHONAKHGXQJ
DQ (V JIEWDNMHD QXU QRAK ZHQUH
(1Q HOHEEUDXFKHU P WHQHP  GIUHNMQ
' DP SIEHEDU GHHQ ( QHUHYHEWDXFK
P MFD MGRAK NHQH SUP | IH 5R®
\SHW $@ DOGHHQ 3WHWH MQG
EHHW DX 1 IHGHWMP SHDU
XP JHAM®V EH IEKHQ MGRFK ZIH GH
* HE! XGHKHIXQ) GH EHQ, WIWM ( QHUIH
GXUK ' DPSI: DWHU: ! WP HEXVKHU
DXVGHP EHWKHOGHQ' DP SIGHW

'LHSQWN XFKKQWUJHEGRWL QBENRS S COQ@IO HN W U LG H] IHHQUAMUHD O H
'DPSIYHUVRBGIHKWDKHQLIVAFKP (LQVDEM|ILQGOLUFRHYPHUEUDXFKHU
VLQQYROWLHV HUP JOLBGKM) SPEDX GHV 'DPSIQHW DXI HLQ
3XPSHQZDUPZD VX®E B HAMW) VWRIPIEW QEH G D U |V J HUHHIPKRAUHBXQJ
*HE!XGHKHL]X@J GHUYHUEOHLEBQBHYPHWGHQQRWZHQGLJHQ
7HP SHUDW X U'@UYDHBW YH EHLFEX W]EQUHLHQ]S R WHRGE@|DR D O H
GXUFIGLHSHGXNWKRG OHUPHLGXY@®D1IHW]YHUOXQWEEGYVVHUH
-DKUHVQXW]XQJVJUDGH GXUFK GHQ 7THFKQRORJLHZHFKVHO



) DAAXGLH

' DP SIHUJ HXJXQJ XQG 9 HUMLOXQJ

(QHUJLHHIILILHQ]

% EHU HRUGQHVIA ( UNHQQVQLMH

. ROYHOWRQH®! ' DP SIH] HXIXQIVP RGHD® P MBXVBIXQ DX GHQ 9HEWDXAKHUP MGHP

K. FKVWQ ' DP SIGKANQIYHDX MQG  QIEKW EHGDUMIHIHKW JHQDX VR ZIH HYROMRQ U
JHZDAKWHH 1HM GHHQ 9HEWXAKHUMKNMU MEK [P /DXIH YRQ -DKUJHKQMQ
JKQEBUHQG YHU QGHWKDW ' IH GH HOADDAHUM  HENAL IHIM XQG  EHGDUNIHUHRAKWM
' DP SIYHURUXQ) YRQ ( LY HOHEWDXAKHD HU [IQHWYRU DBP ' H\DLEERQMHXQIV  XQG
) O [EMHXQIVSRMY DB 9RIDAWWHIXQI MV GHIHQ "GHOMINDARQ XQG $QDOVH GHV
/ DWBLRIOY JJI GXUK ] XV WIFKH' DP SIP HAXQIHQ

' HUSYANEDX RGHUGIH 8 P IWMDXQJ YRIKDQGHQHU' DP SIQHWH DXI 3XP SHQZ DUP Z DWHUP W
GHXEK QHGWHHP  7HP SHDMWDQIYHDX HP  JOKW GH  (UAKQH XQ  YRQ
(111 1HQ SRMQ IDBIQ GXURK 7THRKQRBJIIHZ HFKVHO GH VROWQEKWP | JIK Z! UHQ ' IH
2 SWP IHXQJ P XW GDXHU MW YRQ GHU ( QHUIHDQZ HQGXQJ YEHU GH 9HIMOAQ) | XP

( QHUIIHEH XJ KIQHUROHQ

" IH 9YHYANMEKWIXQ) HOHV &2 / 3UHVHV IYUGH IRMBIQ ( QHUI W JHUKDAIDG Z HVHQWEK
(IQOWDXI GH:  IWMKDIVEFKNHWRQO Dy QDKP HQ XQG VR@M GDKHUMMN HJIROHQ



) DAAXGLH

" DP SIHY HXJXQJ P IW%RP DWH

(( %WUHQQVWRIIH

J)DPLOLHQXQWHUQHKPHQ OLWDUEHLWHU DP 6WDQC
=XOLHIHUHU 1%U GLH LQWHUQDWLRQDOH /HEHQVPLWYV

=LHZHZHUWGEBYRUKD Q G&RMOPDFWLQJ 'DP S| DKWY RRIP XY
3U%I1XQJ GHU 6XEVWLWXWLRQ GXUFK (LJHQHU]JHXJXQJ YRQ 'D
% LRPDWVQRPELQDMIR@IDE SIWXUDGHXUGWIOUVFKLHGIQOK LHQ
JHELOGHW

9RUJHKHOQDWKHPDW LASAKIHP LH UXIQVOLQLPLHUBBUM!KUOLFKHQ
''UPHEHUHLW VW H 0®XQIUWNAND®IGHMHUILHY HUNRAW R QG RUW
1% U ELV MRGQGRPLVFKH XQG _,NRORJLVFKH %HZHUWXQJ

6]HQDULHQ XQG (UJHEQLVVH

(V ZXUGHQ GUHL 6]HQDULHQ XQWHUVXFKW

e 6]JHQDULR %LRPDVVH 'DPSIHUJHXJHU ]XU (LJHQHUJHXJXQ.
e 6]JHQDULRLRPDVVH 'DP HIKQIED®IS WX UBPUQH HQHU]HXRQQ J

'DPSI XQG 6WURP BWURPEHGDUI
e 6]JHQDULRLRPDVVH 'DP $HHKQGDAIS WX UEBLQIHHQHU]HXRQQ J
'DPSI XQG 6WURP BWURPEHGDUI

'LH QYW VWIGRIQHL JH'QIP SHUTH X I X G|
VDQODSHHQDULRLVWOV1IR 5HJUHW
ODiQDKPH PLWHLQHG\QDPLVFKHQ
$PRUW LV D WLRRIQAVHHMMK UXIQG L Q H

LOQWHUBHRQ@QWRGEHU XPVHW]EDU
'LHWVWP ZHVHQWORXKIKHEELVKHULJH
NRVWHQLQVERQWLYIHF W L Q JX/UVIEDI]
]X1%KUHR 5HIHUHRQGBHQDULR
JOHLFKHUPPGH® LQVDYRHLRPDVYH
EDVLHUMIMQ GXUFBHQ:HFKVHXU
(LJHQHU]JHRUR®Q MNH HOW® | W] OLF K H
5HGXNWLRQ HUUHLFKW ZHUGHQ

9LHOPMEK@XUBKXV!W]O(ERMBWQ'IDP®SIWXUELWH 6]HQDULR
E]ZPLW 6]HQDUIBRVURPE H G D U | \GGIHUFHN]XQR @ W U X \G H P
TITHQWOLFKW® GX]IEHEWR O OV W!IQBGE U ZHWG @R ZL UB L Q&l2/
SHGXNWXRBGKEHXEVWLWROWBRKX UMK RPDNVHHIZREWIHU QVDW]
GHNOHU®QPSIWXUEQGIHQDULRRQR P LINVWK/ UDINVG HYUH O HLFE K

(LQVBI-V\L]UR;HEQPSIWXULE@]Z;HI—QDULL\RWI—NXPXOLI&IZ’V(/H‘ILQ\/VLRBQ.
6]HQDULHQ VLQG LQ GHU $EELOGXQJ HUVLFKWOLFK



) DAAXGLH

) ®f LELOMHUXQJ YRUKDQGHOHU Y+ .

'65

.08 OLWDUEHLWHU DP 6WDQGRUW
OHWDOOYHUHGHOXQJ

=LHODHFKQLVFKH 8PVHW]XQJ HLQHY DP 6SRWPDUNW RSWLPLH!

9RUJHKHRWUUHLFEBXFLHDMUGNKQ ! FKWIVOR GHEQUDUEH VLR @ U
RSW LR QBDHIHH® XFLMG H B URJUDPPLHU\BSWEB RIQHYVWKQGPLWWHOV
(LQSODWLQHQPBRIDOHIPIVG XUKR G LD UVWHGERRIWXHBOWE

1% WBH Q% HQ X WA HD L BIQ VOK H | HHUE R OG M/$IX | E D&H B H J H O XQDF K
'LFKWLJNWZWPHJIHIQOFERDQNWHPSH QDWKD[HEHBWURPEH]XJ
IDVWVSOWPRLQLPD BMRJRPEH(®EQDFIGHPDNW X HOWBIRP SUH LV
$EVFKOLHHHROGUWHKN%QIVEEWLPLHGKHFDIHVIDKUSQWBY U
PRGHOOEDVEHUMOQCXUFK XW]XQYRQ 'D\ $KHDG 3UHHYEAV
SURJQR VW LDVABVEGRDHOPL W WEPIQT: Q G OHEXWR QJVSHWEV:HQ
XQG GLH 1XW]XQJ WKHUPLVFKHU 6SHLFKHU

(UJHEQLVVH

(V HICEHQ MEK KRH )@

OHP DDNQWVKDLHR Q. G

6SRI | LMY GXUK GH IMIHQCH

SUHWRDIBMWY IQROH  GHV UMY

=XEDXV |IGNMHHQGHIJHCHXHEDUHJ

(QHUIEQ "PPHJ PHKU (QHJH

YHIRUXQVXQMOHP HY  EIHAMQ

QQ@PMKH 6WRPSIHH X

) ©f EDHXQVOKQHY Q

IQERAREHH %WHEHU  YLMHBU

CWD\EHM ' H 6SRW DINBUHH

NRUHBAHY PIW G (P MWRY

IDNRUHQ

(LQWHBKV FIRIS OH P H QWAHHHQMPZ L F N H/X\WBD® | J O LFRE D QURP LW
EHVW!XHU/E QHVIMH G RFHKIUX | ZH QXGQ & V. VWS H ] L HQ® B \+ RZD | X
HUIRUGHD®HBIKVFKHVQMQ Q GREURIP SRQHQWMHHL QHIGHQVWOHLVW
DXV]XODJHUQ



) DAAXGLH

0 XQU8 VH YDWIHUH XQG 39

65 (( 6BWURP

.RQJHUQ OLWDUEHLWHU DP 6WDQGRUW
((* 8PODJHEHIWFHDLW 9ROOEHQXW]XQJVVOWWRGNQY H
IHW]QXW]XQJ QDFK i BWURP 1(9

=LHOHVLJQ %HWHEVRSWLALDBRY@BQODRDHRPELQDWLRALQHP
VWDWLRQ! 9HDWWHULHVSKQMKHWAHU%FNVLFKWLHXYQBKLHGHQH
JOH[LELOLW!'!W VDDRIZH @6 X QWHDQ O D V WBLHHEGN NMERMD X NWXDWLR
XQG®SLW]HQODPUWKD OVBXE@BHW]IHQWIHOW BOQ WYHLADMHA BHOW BOQ J
(LJHQYHUEUDXFKVRSWGPAFRIMWPMDUNWRSW]DRLHXYWQNQYRQ
BUHLVXQWHUVFKLHGHQ

9RUJHKHQDWKHPDW LASAKIHP LHUXIQUVOLQLPLHUBB®UM!KUOLFKHQ
9HUJOHLFK VO IRYGWHENG ]H QD UGKQ FKD UL D VB HREID GEHGLQJXQJHQ
ORGHOOLGINED JUWWPUWHDOHYWHU GHOMOWLY LW IWNEXQURK V H Q
9DULDWLRQ YRQ %DWWHULHSUHLVHQ

(UJHEQLVBQDEK!QXIRIP%DWWHULHYBHGEKHRD ®XVQXW]ZEWU
YHUI%JEDFKQO ! FIGHBK RWRY RBRWDLN:S PLWHUY%FNVLFEKNL JIXQ.
LQW H Q VILFMWMI® X W XER SW XRIER K QMo HU%FNVLFEWLWIQXWQHQVLYHQ
IHW]QXWRSQLPMBDWWHULHVSHLFKHE \VWKAKRGHHED W@ QW H U
ZDUHDPHQVLRQRHBHKUHWOHQD ZDWMV WERBRKQ#WHU%FNVLFKWLJ:
LQWHQVLYHU 1HW]QXW]XQJ RSWLPDO

JEHUJHRUGQHWHQQWQLVNHLQVDW]P,JO L FHKINGHNMOMEX VW ULHO O
VW DW L RQDWHDH U L H WS IQICE KB UNIMBLE L F KHRABE HESWLPLHGMQ J
LQWHQVIHWHQ@ XWIXEHTEDWODVVLOGKH HQOD VW P EQ EKLHPHIQ W
6SRWPDUNWR S VWL R\ HQUER R AWV U D FOK WOIWFH N B L WEEH&H G LV SD W F K
XQG GHU 5HIJHOOHLVWXQJVPDUNW 3ULP!U XQG BHNXQG!U
'LHL QW H Q VM| X VE] IXHOIBHBI) W H U Q HEBOR M QL W U W IV]W HVKM\G FGRH-KP
$XVEDMR RQVLIOHS Q O DHHWQIHIGRGLHYEBXNWXDWRRWHRPEH]XJ
YHUXUVDFKHQ
'LH:LUWKDIWOLFKN H L WH/LEHBUIORKIYBIE WIWMR R S XHIG RFLHOHQ
VWDUN G\QDPLVFKHQ )DNWRUHQ DEK!QJLJ 'D]X JHK_UHQ ] %
e GLHQWHQWMI® XWJRBK 6WURP GHUBBVFKDILXRHDNWXHOOHQ
JRUP YRQ PHKUHUHQ 6WHOOHQ JHIRUGHUW ZLUG
e GLH BWURPSUHLVHQWZLFNOXQJ PLW ]XOHW]W VWDUN JHVV
e GLHP3ULQYWSHIDOOH @G®MQVHULHYV S HM FIKGHREASHX IMHWD V D Q W H Q
3UHLVVWHLJHUXQJHQ EHL /LWKLXP



) DAAVXGLH

" HNDLERQIVIHUXQJ 6FRSH (P DWWLRQHQ

'65 (( BWURP (OHNWULIL]JLHUXQJ

.08 OLWDUEHLWHU DP 6 WDQGRUW
*HWU QNHKHUVWHOOXQJ

=LHOQWZLFNOXQJ HLQHV 6FRSH 'HNDUERQLVLHUXQJVSIDGH
%HU%FNVLFKWLIXQJ GHU EHVWHKHQGHQ $EZ!UPHQXW]XQJ D}
$QODJH LQ XQPLWWHOEDUHU 8PJHEXQJ GHV 8QWHUQHKPHQV

SRUIHKHQVDPWKHLWOLFKH PDWKHPDWLVFKH 2SWLPLHUXQJ



) DAAXGLH

" HNDUERQIMHUXQJ 6FRSH (P LMRQHQ

/IDVWIOH[LELOLV(U(HOUX@QRP = (OHNWULILILHUXQJ

(UJHEQLYIV®IR SMDLO'M NDUE R Q L W.Q&QUIKH QL[ X QWHUVFKUHGO L
ODiQDKPHQIROIMHAIHK , BWBHHGX]LHYRQRUOD X I W HP SGXDRKX U H 1
HLQHMMPSIQHW]U%FNGRKOHNWULIGHHURBIXQG!OWHYHUVRUJXC
GXUEKUPHSXPSHIQL]VWXBKS HQLQV DWW KH U P L \6FSKH.@ K H.UHQ
HIWHRAQRIDYV .:. $ QWD XV W] BLRKIBOH U 1% IX\G B OQNV@ QVWHQ
NDQGLH!UPHHU]JHXJ%EBHUUPHSXPSHQIROIJNQFKGHQKRKHQ
7HPSHUDWMUGXBUR]JHVVZ!UPHEHUHYWN@RIFKBIX QBIULQJHUHQ
(IILJLHRUHFK QXY 'W]OBHKHL @ L VWGWU B MPDUXMBIELGLUHNWLRQI
%HODGHRIDXUI UGHUIDXKQ BIHKQHY YRWPFWDW L RAOWMMHULHVSHLF
HUP,JO LIFKKMW | RIOQR\P E L Q D RVLLYRIQD P U O L FIRKRS/WYL P B OH@X W PXOQIH U
JO!FKHQRRZQVLWH 3KRWRMWRPMPLINR Q LHHWHKNW UXQGYKKIHU P LV FKH U
BSHLFKVMEK! QXA DYRREGHIUHNDUERQLVLH BEREN SOBIGWULIL]LHU;
RGHU %EHU GHQ (LQVDW] QDFKKDOWLJHU %UHQQVWRIIH HUIF

JEHUJHRUGQHWIO QW QPaMUHERMYY S JLEMNVYLHO|! ®FKUDHILINHLWH
LQQHUKDHOED{ QDKPHQEH U $ DKMV BHQOHNDUER QL V IXHQUGGEIU

(QHUJLHVHEWBRBEPHORELOIGWIHAHLQROWLPDOBIQVIRUPDWLRQV!
EHU%FNVZAKGRIW VHICHVEFEK!QJILINMLMHEB UBRGHOOEKQGXQJ
GLJLWDIOGOE BUBLF NV Z FKGHQWIIEE HWH KB LW D X | ZX@@LUIRUGH U Q
6SH]LDOZLVVHQ ODUNW ORGHOOLHUXQJ (QHUJLHWHFKQLN



'U -DQ 6WHLQEDFK

*HVFK!IWVI%KUHU

"5((6 *PE+ "QVWLWXW 1%U 5HVVRXUFHQHIIL]JLHQ] X
IQIR#LUHHV GH

KWWSV LUHHV GH

3URI 'U "QJ ODUFR %UDXQ

+RFKVFKXOH .DUOVUXKH

"QVWLWXW 1%U .]OWH .OLPD XQG 8PZHOWWHFKQL
JRUVFKXQJVIJUXSSH (QHUJLHV\VWHPDQDO\VH
PDUFR EUDXQ#K ND GH

KWWSV 727ZZ K ND GH LNNX HQHUJLHV\VWHPDQDO\\




