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(LQH ]XNXQIWVI!KLIJH /HUQNXOWXU LP 8QWHUQHKPHQ ZLUC
IOH[LEOHU 3URGXNWLRQVV\VWHPH LPPHU ZLFKWLJHU +LHU
LQGHP SURWRW\SLVFK / VXQJHQ ]XU 8QWHUVW%W]XQJ LQ
9HUEHVVHUXQJ GHU +DQGOXQJVI'KLINHLW HUSUREW ZXUGF
VLQG GLH (UIDKUXQJHQ GHU :LVVHQVFKDIWOHU LQQHQ )%
DXV )HUWLJIXQJ XQG ORQWDJH EHVFKULHEHQ

JHUQHQ LVW LQ GLHVHP .RQWH[W GLH 0, JOLFKNHLW XQG )!K
~QIRUPDWLRQHQ EHVFKDIIHQ ]X N.QQHQ XQG GDPLW GHQ $
JHVWDOWHQ XQG YHUEHVVHUQ ]X N,QQHQ /HUQHQ ZLUG GD
NRPSHWHQJRULHQWLHUW JHVHKHQ

'LHVH %URVFK¥%»UH ULFKWHW VLFK DQ 8QWHUQHKPHQ GLH
OHWKRGHQ VWHLJHUQ P,FKWHQ :LU JHEHQ (LQEOLFNH LQ P
J)DOOEHLVSLHOH ZLH -QIRUPDWLRQVEHUHLWVWHOOXQJ

SQWHUQHKPHQ VR JHVWDOWHW ZHUGHQ NDQQ GDV EHLGI
LQWHJULHUW ZLUG 6LH HUKDOWHQ GLHVH ZEHUVLFKW NXU
GLHVHP 7KHPHQIHOG QXU DXVJHZ/KOWH OHWKRGHQ YRUJHVYV



-~~G~nl -1 oe/s
Vi

BWXQGHOQ 7DJH 1XU

LP -DKU OHYRHODQIJH GDXHEGMU GHMWVFKHQ (UZH!
OLWDUEHLWHQGH G yDJHKHAAKY LWWO WKW JHQ EHWHLOLJHG
SODW]QDK G K Z1KBHQEHVHW]XQDPGDXHWHEHQVODQJH(
GHV SUEHLWVSYRIGICVWHOOHQ LO/BHQWYFKIREZRKO GH
RGHU VHOEVWJHV HIWONH REWQ ' DBWIYXANUMXUZDQGHO

OHGLHQ 'DPLW VWHLRWKEBH .RVWHQHXWMOMFEKODQG %HUXIH

%HGHXWXQJ 8OVWVFKHUKHLWHQ$UEHAZMIMD QIRUGHUXQJ
LQIRUPHOOHQ /HYQHRWNLLR 6BWWH®H® YHUIQGHUW
9HUJOHLFK X ITRRAPAHHUIHKHQG

6FKXOXQJHQ XQEHVHW]W EOHLEHQ

YRQ

GHU 8QWHUQHKRAMBK!IWLIWHQ BHHWH L O IloIWHQEHLWH Q
VWHOOHQ VHPEVMP -DKU EHWDIFKWHQ YRQ
'HLWHUELOGXQJVDRUWEREHOGXQJHIHVWHILQHUWHU

1%U —KUH OLWD UEHMWHPQ G BQ W H U QBIKRE QN WLYLW!'W 7
]XU 9HUI%JIXQJ 1 % /HKWHLOLJIJWHQHVLFIKQEBOWH G XU

YHUDQVWDOWXQJHHQ: HWYWMBPK | IWLIWHB ORIUWVFKH $QV!
ELOGXQJHQ DP S$TDEMOMWVILHUWHU HUG!'OIMWNHIWGHQ "L H
SODW] VHOEVWIIQRWKXBVYWHWGHWYHAWH WS QUHL]H XQG 1 L

/HUQHQ -RE 5RWDWLRQ GLH ORWLYDWLRQ E|
$XVWDXVFKSURJUDPPH JHUQHQ
VRZLH /JHUQ E]Z

4XDOLW!WV]JLUNHO

4XHOOHQ 6H\GD 6 . ,KQH)LQVWHU 6 2UDQJH-) 7 BHEGHWLHUPHDIAKHUEZOGXQJIVHUKHEXQJ | + FEYMUWIDAI®R QV YRIODPGNQ DX 6 *%HUWJIJHQ 1 X
3RSS 0 ~$% ORQLWRU $UEHLWVNU!IWHRHGIRHQ 6WHOLMHODKWWGIHRI 9HUJOHLFK [XP 9R UM DHWHYN O U WSO ) R XPX Q6® HQ QU= K QWH O 'LH :LUNXQJ
*DPLILFDWLRQ DXl ORWLYDWLRQ XQG /HLVWWKRSV 6SAZIZQBHG HIRBVHEDGRED HX HQ WRROV HXHUPIHD Q /DIQUO OXOL®G BLFRRQWQVYHQ 7KRPDV .UXSSH 8V
&RUGXOD =DEHO 6WUXNWXUZDQGHO XQ®WEHOX QI RIOHK P: i LAHMI E$@G QU $QK,UXQJ EHLP 6DFKYHGNW | DHOLD P\ 2 DWW V)EK DWW OX W IOH @ WOQWV Z L FN O
~$% 6WHOOXQJQDKPH 1MUQEHUJ-$% 61 KWWSV ZZZ GHVWDWLY GH '( ZKHPHQ *HVHOOVF KIX@WIAZ HOMW bl DIGCX@XI QR UIBEKRO@HQ FY
ZHLWHUELOGXQJVDQJHERW KWPO 6WDWLVWLVFREBO%XBCHBRRW L QG LNQERWWMQDOWMLFK  LHVEDGHQ 6WDWLVWLVFKH tPWHU GHV %XQGHV
KWWSV 77ZZ GHVWDWLY GH '( ZKHPHQ *HVHOOVF KIXOMWIAZ H:d W @XIQIE X @.D DRAU ¥ R E® QN D W L R Q HIG XRZD/A RIBE N DN RGKQ@IVVWDQG EGI"BBEORE SXEOLFDW!
6FKZHQJOHU _%DUEDUD /HEHU 8WH 'L H_EDHOR UL EGDU IAN W H € L VDK WE GBI XQRUR QD . ULVH ZLH G H L6 HEW HPHHW KDWW SV Q ZZF%. DEUDRUXP GH GLH
EHWULHEOLFKH ZHLWHUELOGXQJ QDKP LP GULWW HIX VW KIGH G FW KR QD NRIYNPEZUHGHU D
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.OHLQH XQG PLWWOHUH 8QWP UQH¥PNMQIW PDUNWI'KLJ X
.08 VS%UHQ EHVRQGHUV GIW@VVHEKXK .08 IOH[LEOHU ZH

DQKDOWHQG YHUVEK!UOHIOAHB®NHLWHQ GHU 'LJLWEC
"HWWEHZHUEV XQG -QQRYDWQRWWEQUXBNR]JHVVH XPJHVWDC
BW%FN]DKOHQ VLQNHQ VR]GRBH %HODQJH GHU %HOHJ

SURGXNWYDULDQ] QLPPW X WDREGUHNGMUHHVVLHUHQ
SUR]JHVVH XQG G6WUXNWXUHQ ZHUGHQ
DXIJUXQG JHQGHUWHU ODUNWEHGDUIH

YHUVFKLHGHQHU .ULVHQ XQ@ "Wﬂl' ‘
=

THFKQRORJLHQ REVROHW

/DQ]D * 1\KXLV 3 )LVHO - -DFRE 0$ I16WMOWVAHNHU 16FKPLGWQGOXQJIVIIKLIH PHQQV FRENQWHQ HUNGH 16WW] XN WNKHIGI G HU -QGXVWULH DFDWHFK 6
+HUEHUW 8W] 9HUODJ




'XUFK GHQ GHPRJUDILVFKHQ 8QWBHQHKPHQ XQG OLWDUE
IHKOHQ LQ QDKH]X DOOHQ GHIDQEKHI®Q JHPHLQVDP %HG
)DFK XQG VRJDU $UEHLWVNUHQWHZLFONBHOQ .RPSHWHQ]HQ

VLQG GXUFK JHULQJHUH %UHEZWHWHAUUN)XQGHP VLFK P _JOLFI
XQG 5HVVRXUFHQDXVVWDWWXRULHOW UKW ZLUG ZDV GLH /
GDYRQ EHWURIIHQ ZHVZHJH@UDNXFKXGI) XP LKUH SUEHLW
VLH EHWULHEVJHUHFKWH /HPRQPKMRQJIBY®Y LQWHIULHUW XQC
XQG YD :LVVHQVWUDQVIHUILNYQWDYEHLWHQGHQ ODQJIL
EHQ WLJHQ %HVWHQIDOOV LVW GDV LP

6LOQQH YRQ .RPSHWHQ]HQWZLFAOX
EHWULHEOLFKH $EO!XIH DXI
IORRU LQWHJULHUW  'HQQ
P%VVHQ GLH YHUEOHLEHQGH
PRWLYLHUW EOHLEHQ XQG
ZHUGHQ QHXH $XIJDEHQ ]X
WLHUHQ GLHVH ZDKU]JXQHKP
SHUPDQHQW ZHLWHU]XHQ
$QGHUHUVHLWY P%VVHQ D
DXVVFKHLGHQGHQ /HXWH EHU
‘LVVHQ LQ LKUHP 8QWHUQH
KLQWHUODVVHQ

3HUPDQHQWH -QYH

LQ YRUVFKXQJ SOWHUQHKPHOQ EHQ,WLJHQ

(QWZLENOXQJ VWHOC EHWULHEVJHUHFKWH /HUQO,V
KRKHQ *UDG HLQH DOOWDJVQDKH .RP.
IDEFKKDOWLJNHLW HOQOWZLFNOXQJ LQ EHWULHEOL
~QQRYDWLRQ VLFKHU LOQOWHJULHUW (V JHKW GDE
6W!QGLJ VWHLJHQGH ZHOFKH P,JOLFKVW HLQIDFKH
LQ GHU SURGXNWL OHWKRGHQ -QKDOWH LQIUDJI
]XJOHLFK DOOHU XP GLH /HUQ]JLHOH ]JX HUUHL
3U!ILVLRQ XQG -QGL (UJHEQLVY KHLjW GDV PHLVW
GHU 7HLOH XQG %DXJ OLWDUEHLWHQGHQ EUDXFKHC

- QIRUPDWLRQHQ JUHLU ;XPH

&$50(1 $+1(57 +HUDXVIRUGHUXQJHQ 6HO
*(6&+1)76)2+5(5-1 &3 VDPNHLW ‘DV LVW GDV ZI

.RPSHWHQ] JHQDQQW ZLUG

"HKQERVWHO 3 /JHUQ XQG NRPSHWHQ]I,UGHUOLFKHVBHEWIQV $H¥WDWW2XHOIWL Q$ WGEHL VG LILWD O +H\VH 9
_RPSHWHQJHUIDVVXQJ XQG HQWZLFNOXQJ -Q / YRQ 5RVHQVWLHO ( 5HJQHW 0 ( 'RPVFK +UVJ )%KUXQJ Y
3HUVRQDOPDQDJHPHQW %EHUDUE $XI10 6 6FK!IIHU 3BRHVFKHO .DXIIHOG 6 3DXOVHQ + RPSHWHQ
EHVFKUHLEHQ PHVVHQ HQWZLFNHOQ XQG QXW]HQ 6 .DXIIHOG +UVJ $X10 : .RKOKDPPHU *PE+ 6DQGHUV 7 +H
_RPSHWHQ]PDQDJHPHQW LQ GHU 'LHQVWOHLVWXQJV XQG ODVFKLQHQEDXEUDQFKH HLQ 6WDWXV TXR -Q $ & %X
.RPSHWHQJ]EHGDUIH .RPSHWHQJHQWZLFNOXQJ LQ GHU $UEHLWVZHOW $XIODJH 6 6SULQJHU




)%U OHUQI UGHUOLFKH S$UEBMEMVEHRL®IW OHLGHU GHU
XQJHQ LVW HV JHQHUHOOJHNMEWIRDXXWQJ GHU (LQ]JHOQHOQ
QRWZHQGLJ GDVV GHQ OHQVPAKHILGMALHDEHU GDVV 8QWH
=HLW HLQJHU!XPW ZLUG VG&RKFKPLWBUR]HVVJHVWDOWXQJ
DNWXHOOHQ J)UDJHVWHOOXQJHWW ¥%\BHHQ RGBGHP ] % 7D N
+HUDXVIRUGHUXQJHQ ]X EHVPKHUMLOHEUW RGHU JDQ]H 7HU
(LQ UHLQHV $EDUEHLWHQ YRQQ$GIHDEHRGKH JHVFKDIIHQ ZH!I
ZLUG UHLQ SUDNWLVFK GLH 0G®QRAKONIBLW JXLWDUEHLWHQGH
OHUQHQ RGHU VLFK ]X HQGWHALFNHEHVVHUXQJ LKUHU $
EHVFKU!QNHQ XQG HYHQWXH®HV VRDBY XQG LQ GHU 2UJD
JIQJOLFK VYHUKLQGHUQ :LHEMKAKHUNLJIHQ

HLQJHSODQW ZHUGHQ LVW XQWHUVFKLHGOLFK




~Q GHU )ROJH ZLUG DXFK GL
GHU OLWDUEHLWHQGHQ

B8QWHUQHKPHQ DOV VR]LDO
HUK,KW 'LH JHVWH
6HOEVWVWHXHUXQJ XQG

O.,VHNRPSHWHQ] ZLUNW VLF
GHQ 3HUVRQ -RE )LW GLH $U
GLH (IIL]JLHQ] XQG VRPLW O
ORWLYDWLRQ GHU OLWDUEHL

e
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925$866(7=81*(1 )/(;=%/(5 /(51*(/(*(1+(-7(1

'LHVH .ULWHULHQ VFKDIIHQ HLQH IOH[LEOH /HUQXPJHE
GLILWDOHQ $UEHLWVNRQWHI[W

6R]LDOH ,QWHUDNWLRQHQ XQG .RORDBRUDWLRK |ZRIRITE\
XQWHUVW%W]W XQG LQWHQVLYLHUW

$XIJDEHQ VROOWHQ ]XVDPPHQK!QJHQGHXWG OSAHRW HNWI B
VRGDVV VLH HLQH YROOVW!QGLJH +DQGOXQJ HUP JOLFKH:

+DQGOXQJVVSLHOUDXP LVW ZLFKWLJ KHLRV (RWEFKH
VHOEVWJHVWHXHUWHY +DQGHOQ ]X I,UGHUQ

BUREOHP XQG .RPSOH[LW/WVHUIDKUKRUB&V MRIIBHWUIDG HC
$XIJDEHQ YHUVW]UNW ZHUGHQ XP 3 QREXWHRXE L\DHGNHRP SHWH

6FKOLH{OLFK LVW HV ZLFKWLJ  GDOMUX@YEQL I|IPN.DW L
0, JOLFKNHLWHQ ]XU .RPSHWHQ]JHQWZIFMNOXP] FIHUEXQ
BHOEVWVWHXHUXQJ |X I, UGHUQ

©O00@0O

- /

%UDQGVW!WWHU 9 9 -RE % 6FKXO]H ORWLYDWLR QR 0NSIARRH UHQRQD-®RE )HWO -R H L9QX UIQR XWKHD QG 3K\VLFDO 6\
3V\FKRORJ\ 1DNDPXUD - 0 &VLNV]HQWPLKDO\L 7KH &RQFHSW RI )ORZ 6 LQ )ORZ DQG WKH )RXQGDWL
1IHWKHUODQGY 'HKQERVWHO 3 /HUQ XQG NRPSHWHQ]I,UGHUOLFKH $UEHLWVJHVWDOWXQJ LQ GHU GLJLWDOLVLHU
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$86 '(5 )256&+81*

=LHO LP 3URMHNW -Q7H/HODW -QIRUPHOO WHFKQLNJH
ODWUL[SURGXNWLRQ ZDU HV OHWKRGHQ XQG / ,VXQJHQ ]
%HVFK!IWLJWHQ EHL NRQWLQXLHUOLFKHP XQG P _JOLFKVW
AXDOLILNDWLRQHQ XQG .RPSHWHQ]HQ RQ WKH MRE XQWH
JUDJHQ ]XU -QWHJUDWLRQ LQIRUPHOOHU XQG QRQ IRUPEL
EHWULHEOLFKHQ $0O0OWDJ XQG ]XU .RPELQDWLRQ GLHVHL
HUIRUGHUOLFKHU 4XDOLILNDWLRQHQ ]X EHDQWZRUWHQ =
.RPSHWHQ]EHGDUI 1%U GLH %HVFK!IWLJWHQ XQG GLH 5
2UJDQLVDWLRQ XQG *HVWDOWXQJ GHV .RPSHWHQ]HUZHUE\
ODWUL[SURGXNWLRQ DEJHOHLWHW

© Valerie Frenzel, Fraunhofer WU

$EELOGXQJ 6FKHPDWLVFKH 'DUVWRHOOXQJ ODWUL[SURG




JHUQJHOHJHQKHLWHQ VLQG TC
XQG B6LWXDWLRQHQ LP 8QWHU
JHEXQGHQ 8QWHUVW¥%W]HQ 6
~QIRUPDWLRQVDXVWDXVFKH
BHOEVWJHVWDOWXQJVNRPSHW,
JOH[LELOLW!WVSRWHQWLDOH
%HVFK!IWLJWHQ ]X VW!UNHQ

SHI(51*(/(*(1+(,7(1 *(67%$/7(1

‘ 3DVVI!KLINHLW YRQ ,QIRUPDWLRQHQ [XU $SUEHLW

e /HUQDQJHERWH ZHUGHQ YRQ GHQ 0L WIOWHW I9\W H QIGHWH Q X | X Q)EC
GHQ SU!lHULHUWHQ /HUQIRUPDWHQ PLWHQWZLFNHOW

e ] % $XVWDXVFK EHL GHU 6FKLFKW %EW UBDBH HDHKIGIDKBIX /G IDQ
QXW]HQ XQG HQWVSUHFKHQG =HLW HLQU!XPHQ

‘ 8VDELOLW\

1%W]OLFKNHLW YRQ 7THFKQRORJLHQ JXU URPS®WHQYXB KMLW H U
e 4XDOLW!W YRQ ,QIRUPDWLRQVJH¥ DO KQWE X G DN MOHUX BID DE
4XDOLW!W HLQHU %HQXW]HUREHUIO!FKH
e %HIUDJXQJHQ YRU XQG QDFK GHU 1>XQN VZPUNRX 3/ HXIW W % W]
(UKHEXQJ GHU .HQQ]DKOHQ

‘ ODUNGRZQ (GLWRU RGHU :LNL

e OLWDUEHLWHQGH VHOEVW DOV 2QQHQLR®MR B URETHP O X'W B LL (

e %EHU (QGJHU!WH DQ GHU ODVFKLQH YHUI%JEDU

e EUHLWHY 6SHNWUXP DQ 4XDOLILILHUXQBVORKBBD@M HIUQJ M DU
ELV TXDOLIL]JLHUWH OLWDUEHLWHQGH

e 6FKULWW I%U 6FKULWW $QZHLVXQ3HQWHUIDXEK ZANWWBQOOLHU

e JJI PLW HQWVSUHFKHQGHQ &RQWHQW DQWEHUHPNQ® 6% \WWOH. &S i
7XWRULDOV XQG +RZ WR (UNO!UXQJHQ

‘ /IHUQHQ DOV 6W|UNXQJ GHU +DQGOXQJVI|KLIJNHLW

e RPSHWHQ] LVW PHKU DOV :LVVHQ QUNUIXHQNHW W W UHTKQ G IOHK
9HUELQGXQJ YRQ :LVVHQ )!KLIJNHLWHDRY ORWLYDWLRQ XQG 3

e 5DKPHQEHGLQJXQJHQ I%U /HUQHQ LHOGHHU63VWRE RN VWKICRR G HI] I$
JEHQ PDFKW GHQ OHLVWHU N_QQHQ HIITHNWLY VHLQ

e (/HDUQLQJ DOOHLQ UHLFKW QLFKRGDH)QVN R PIELINIHUH OH G RE B MA
YLHOI!OWLJH $QJHERWH PLW JXW H PG: ISW\DH QW® D IQHDU HRMADHN X\

4XHOOHQ 6DQGHUV 7 *UDI 3IRKO & * Q%OWDV ' ~QWHJUDWLRQ YRQ /HUQHQ LQ GHQ $UEHLWVSUR]JHVV GHU KRF
GHU *HVHOOVFKDIW 1%U $UEHLWVZLVVHQVFKDIW 6WXWWJDUW *UHU@GNRKROW X&) LEDGBH WD WU L[S QREXWDALRQ $QIRUGHUXQ
PHQVFK]JHQWULHUWHY DUEHLWVSODW]LQWHJULHUWHY /HUQHQ LQ GUWD®MWW LR NCEH LORDWEXW] ' RQWE P XQBHLWX QB8 8 V] L
7HFKQRORJLHQ XQG $XJPHQWHG 5HDOLW\ LQ GHU $SUEHLW VXM JIHU . % KP H X& D Q USCH GBWRIKUM G&—PGOHPHQWDWLRQ 3URF]
&RQGLWLRQV IRU 6XFFHVV -Q =LQNH :HKOPDQQ & )ULHGULFK - HGV )LUVW :RUNLQJ &RQIHUHQFH RQ $UWLILFLD
7RPRUURZ $-'567 ~QIRUPDWLN DNWXHOO 6SULQJHU 9LHZHJ :LHVEDGHQ




(UIROJUHLFKHV /HUQHQ LQ GHBGIHWHOHEOHMQILOH XQG SDUW
SURGXNWLRQ NDQQ DNWLY XQWHUVWHWROHQ JHLFKQHQ V
ZHUGHQ +LHUI%U VSLHOW GLEXUFWLYTHOLRONWLYHQ (LQEH
XQG GLH B8QWHUVW%W]XQJHUGHIFKHQ LQ GLH SHUV . QO
9RUDUEHLWHU OHLVWHU RUJXQIGVDWLRQDOH (QWZLFN
)% KUXQJVNU!'IWH HLQH ZLFKW ILIHGHROMIHF KW QXU —QSXW XQG
JHUQHQGHQ LQ GHU )UK
6S!WSKDVH GHV /HUQJHVF}
EHU%FNVLFKWLJW ZHUGHQ LP

%ODFN %R[ /RJLN 'LH  /HUC
ZHUGHQ DNWLY LQ GHQ /HU
QQHQ HLBGEH]RIHQ LQGHP  VLH

OHLVMHMWIHVWDOWHQ ZDV GDV =LH
%VVHOWURVOIWEVW GLH :HJH HUXLH
IXQJ /BWQ]LHOH ]X HUUHLFKHQ >
GD VRHJI®IGLVDWLRQ XQG 'XUFKI%K
7HDP/HUQHQV ZHLWHVWJHKHQG VH(
RPELQIRUUMHQ 'D]X LVW HV QRWZHQ
GHU $¥WB]HVVH ZHQLJHU DOV YRU
Q VLQIWRJBIVVH ]X GHQNHQ PLW GH
L[ XQ®LH /HUQHQGHQ DUUDQJLHUH
ODQXQURQGHUQ VW!UNHU DOV L
ZRKO 9BEK/ XFKVODERU [X EHJUHLIHC
DUEHIGAY /HUQHQGHQ 1%U VLFK VHC
H .RPBHQHU /HUQJUXSSH VRZLH E
HLWHGBWEK HLQHQ &RDFK DOOHV C
ZHUGWHIH ]XU ]ZHFNJHULFKWHWHQ
EOHPQKWHU /HUQ]JLHOH EUDXFKHQ
HUHQ LQ

HUQGHQ
HQ HUI
HWHQ]H
FKHUXQ
RPSH
HUHQ
V\VWHP

JRUVFKXQJVEHLUDW GHU 30DWWIRUP -QGXVWULH DFDWHFK 'HXWVFKH $NDGHPLH GHU 7HFKQLNZLVVHQVFKDIWHQ
3URGXNWLRQVEHWULHEHQ" %XOOLQJHU $ XQG ODODQREXKWNLQYWUXPHQWXH LMK DBRRK KRRE0 (M HYULPHQWLHUU!XP!
% FNOHU BWLIWXQJ -XQJFODXV - .RUJH * $UQGW BUGRG %MXGURGIHSW |%ICHHNQBUDQWY EH WULHEOLFKHY /HUQH
XQG SUDNWLVFKH (UIDKUXQJHQ *U —-QWHUDNW 2UJ -J 1U 6




~Q GLHVHU $EELOGXQJ LVW GHU /,VXQJVEDXNDVWHQ YRUJ
HU UWHUWHQ 8QWHUVXFKXQJ NRQNUHWH 0, JOLFKNHLWHQ

/JHUQHQ LQ GHU ODWUL[SURGXNWLRQ DXV PHQVFKOLFKHU W
SHUSHNWLYH XQWHUVW¥%W]W ZHUGHQ

YHUHLQIDFKWH 'DUVWHOOXQJ KkBRVOBRGGMHUYVDH7IR

"XUFK TXDOLWDWLYH $QDO\WHQ )RNXVJUXSSHQ %HREDFKWXQJHQ XQG 8VH &DVHV LQ ]ZHL 8QWHUQHKPHQ HQWVWDQG
DXl GHVVHQ %DVLV EHWULHEVQDKH 7RROV HQWZLFNHOW ZXUGBE® B6LHKH FHDQRKOKOX & LB BHEHUDMW FIL[SURGOMWVLRQ $Q
/,VXQJHQ 1%U PHQVFKJHQWULHUWHY DUEHLWVSODW]LQWHJULHUWHYV %NQGH® DIQY/ & DRGX NXWL REQ EXHQGV \0 RIOKAKIMIIH X QREU S/PEKHDLC
6PDUWH 7HEKQRORJLHQ XOG_$XJPHOWHG 5HDOLW\ LQ GHUUDUBHRWOZKROW,Q%OWDRZL'H 6DQGHRWHIUDWLRQ YRQ /HUQHQ L
GHU KRFKIOH[LEOHQ ODWUL[SURGXNWLRQ XQG PRQWDJH )U%KMDKUVWDJXQJ GHU *HVHOOVFKDIW 1%U $SUEHLWVZLVVHQVF




—P 5DKPHQ HLQHV )RUVFKXQJVISWWRMBNREXQJHQ JHLJHQ GD
ZXUGHQ LQQRYDWLYH $QV!WRPMELDPOIWLRQ DXV IOHI
.RPSHWHQ]JHQWZLFNOXQJ WHFK@LVFKHQ /,VXQJHQ Jt
OLWDUEHLWHQGHQ HUSUREW OLWDUBMNXWHUEHWHLOLJIJXQJ
VWDQGHQ GLH IOH[LEOH *HVWIOWXSDUHRWHU .RPPXQLND)
JHUWLIXQJV XQG ORQWDJHSWRHHV®HQG I1%U GLH .RPSI
VRZLH GLH ), UGHUXQJ VWHIODEXIMWNOXQJ XQG $N]JHSWDC
JHVWHXHUWHU /HUQSUR]JHVVBHWR]HDYH LVW B6ROFKH $QV!'W
ZXUGHQ WHFKQRORJLVFKH X@GWRHWI@MKPHQ HLQH QDFK
VDWRULVFKH / ,VXQJHQ HQWZtBEX®GWDJIKP XP GLH -QQRYDW
OLWDUEHLWHQGH JHJLHOW $®SDAMMBUVI'KLINHLW LKUHU
VW%W]HQ VW!UNHQ




QELHWHU 1%U
. XQG LQQHOQ
U %UDQFKHQ
W XQG IHUWLJW
RQVWHLOH GLH
Q HUI%OOHQ
NRPSOH[H
JDQ]KHLWOLEK
JOHLWHW &37
OVFRWXFKQWHUQHKPHQ SODQWH!
SNFH@ENFBHUXQJ GHU YHUV
WHSUWRAIBEVHP DX NOHLQHUH —QVH
Q IQMIBEHO YHUQHW]W ZHUGHQ
LEHZXB&KF [XU (LQI%KUXQJ HLQH
PRGXOV DXFK GLH B6FKLFKW

WLRBZLKQBLH OLWDUEHLWHUNDS
JHOHONZLFNHOW =LHO ZDU HV

DOAHURPHOLFKNHLWHQ XQG
QAHRAWLHUUIXPH X QXWIHQ
WHQRRRWOYDWLRQ XQG
H (OWMAKRRWLRQVDXVWDXVFK X
+ MUY EKDP@JIULVWLI VROO G
FWBDHNAIHGHU (UIDKUXQJHQ D
ZLHQVEO® GLH 6HOEVWVWHXHU X
HUXBYRIHEWYHQHAHLWHU XQWHUVW
NHLGPPLMWI{UHLQ IOH[LEOHU XQG
JW/HUQSURJHVV JHZ!KUOHLVWHYV

NDQQ




—P 5DKPHQ GHV 3URMHNWHY ZXUGH HLQ
G\QDPLVFKHYV 3HUVRQDOHLQVDW]SODQ
XQJVWRRO HQWZLFNHOW GDV GLH IOH[LEOH
$QSDVVXQJ GHV 3HUVRQDOEHGDUIV DOQ
W!JOLFK ZHFKVHOQGH JHUWLJIXQJV
DXIWU!JH HUP _JOLFKW 'LHVHV HLJHQ
VW!QGLJH ORGXO EHUHFKQHW GHQ
MHZHLOLJHQ %HGDUI DXI %DVLV GHU
JHSODQWHQ $XIWU!JH VRZLH YRUKDQ
GHQHU .RPSHWHQJHQ

$EELOGXQJ 2EHUIO!FKH GHU )HLQBOOQ GXEHPWWYRLIIESDOPXQG EHQ W
TXDOLIL]JLHUWHQ 3HUVRQHQ k)RUFDP

'DV 7TRRO XQWHUVW%W]W GDV /HUQHQ GHU OLWDUEHLWHQG
PDFKW XQG 7UDQVSDUHQ] VFKDIIW (V EHU%FNVLFKWLJW /H
6FKXOXQJHQ RGHU (LQDUEHLWXQJHQ XQG PHOGHW GLHVH
ZLUG VLFKHUJHVWHOOW GDVV DXVUHLFKHQG =HLW 1%U /HL
XQG JH]JLHOWH 8QWHUVW%W]XQJ JHIJHEHQ ZLUG




'DV  G\QDPLVFKH 3HUVRQDO}
SODQXQJVWRRO EDVLHUW DXI
UHGX]LHUWHQ 4XDOLILNDWLRC
QXU GLH UHOHYDQWHQ -QIRUI
GHQ 4XDOLILNDWLRQHQ GHU
HQGHQ HQWK!OW XQG VR GHQ
HIILILHQW JHVWDOWHW =L}
VLEKHU]XVWHOOHQ GDVV 1%U
QXU TXDOLILJLHUWH OLWDUEHL
SODQW ZHUGHQ XP P _JOLFKH
X0G 30DQXQJVSUREOHPH IU%H!
HUNHQQHQ EHVRQGHUV EHL
HO 1%U GLH QXU ZHQLJH OLWI
TXDOLIL]JLHUW VLQG 'LH 0DWU
‘_VVHQVVWDQG LP 7HDP WUD
X0OG %EHUVLFKWOLFK GDU XQC
HLQH IOH[LEOH $QSDVVXQJ EH
LJHQ TQGHUXQJHQ ] % NXU
$XIWU!JH $OV  ZHLWHUH ]
RULHQWLHUWH /,VXQJ VROO H
6HOl E6HUYLFH KHOIHQ OLWE
HLQH DNWLYH 5ROOH LQ GHU
JHEHQ

$EELOGXQJ 2EHUIO!'FKH GHU 4XD®PISHDWQRQY BDW BIUEHR®/'VSODW] X
kYRUFDP




P (QWZLFNOXQJVSUR]HVV ZXUGHQ QHEHQ 6RIWZDUHHQW
([SHULHQFH 7HDP LQWHJULHUW XP HLQH QXW]JHUIUHXQGOL
=LHO LVW HV ,QIRUPDWLRQHQ NODU XQG %EHUVLFKWOLFK ]
YHUPHLGHQ XQG GHQ OLWDUEHLWHQGHQ HLQH HLQIDFKH HII

$QGHUH 4XDOLILNDWLRQHQ XQDEK!QHLWWRQYJHQIHBOYRQ
. EHUHLWY LQ GHU NRQJHSWLRQHOOHQH@PGRAKIRKKQWSGHBQ:
EHU%FNVLFKWLIJW ZHUGHQ ] % ZHKGSH BVFHKSEQ HQVHQEMHWU W
VWLFKSUREHQDUWLJH 3U%IXQJ GXRWRXHGDH 7HDPOHLWXQJ H

‘HLWHUH .ULWHULHQ ]XU 2SWLPLHUPXY B\H QR FIQVLE KVOLRW LZ
] % )HUWLIXQJV]HLW OLQLPLHUXNQVW % GRFEKDIMKIJUXKNG GH!
1%U GLH EHWULHEVVSH]LILVFKH (GWZEPNRXNOQWKRXYH V¥V F
XQWHUHQ OLWWHOVWDQG GHU]JHHW]BQFKW UHDOLVWLVFK X

2SWLPLHUXQJVSRWHQWLDOH N, QQWHQGH® (FK@&RHKW]HHIQMX
HLQH K _KHUH =XIULHGHQKHLW XQG $MHCSWIDQ] ZEHIQQ 0IGV
6FKLFKWSODQXQJ PLQGHVWHQV 7XJHINVR MRUIDKNQYHUELQG

6FKHPDWLVFKH 'DUVWHO(
WA\SLVFKHU /HUQNXUYHQ
LQ IRUPHOOHYV /HUQH
k) UDXQKRIHU ,:8

(UNHQQEDU VLQG W\SLVFKH 6SU%QJ® YRQ G6ILUW DIXBDHLLWLHNDGMLEF
"HLWHUELOGXQJVPD{QDKPHQ GHV |RUPHOPHD GHB QHOW P LWQIRUF
JHUQHQ KLQJHJHQ JHLJW NRQWLGQXWNKEZDERKH®E4XD'QHIQ N\\DLWIGR G L H
1%U ZHLWHUHQ 4XDOLILNDWLRQV]XZBHIK V RIZAH OFOLHIWPH HELQKBEX QP 9|
]XP DNWXHOOHQ 4XDOLILNDWLRQVOHYHO




$EELOGXQJ ODWUL[RUJDQL
GHU )HUWLJXQJ LQNOXVLYH
%HGLHQSDQHO Kk&37

=XU 2SWLPLHUXQJ GHU ODVRKLHMPWZLFNHOQ GHU GLH
SODQXQJ ZXUGHQ $QIRUGHUX®MEXLRG —-QWHUDNWLRQ LQ
HLQH HIILJLHQWH 3HUVRQDOS U NGXO@WXQWHUWBN]HSWDQ] GHU
%HU%FNVLFKWLIXQJ EHVWAORBHQGHWU GLH ORGHUQLVLH!
6FKLFKWPRGHOOH HUDUEHLW HMW L WOWAKY/ IGHWHXQJ LVW ODXW 5
$QDO\WWH EHVWHKHQGHU )UEMHEHIMY YROOVW!QGLJ JHJI
JUDJHQNDWDORJH XQG LQWHUBHUWHWVHQ®H VROLGH %DVLYV
UHVVRXUFHQ ZXUGH EHL &37 ERSROMO@HQWLHUXQJIHQ

HLQHQ PRGXODUHQ /,VXQJVEDXNDVWHOQ




U%QGHW
UHEDFK
HILDOLVW 1%U
K Q LONR J D WLH/¥ VWHKW YRU
IDKYUNMQDXVIRUGHUXQJ QHXQ DU
G X BIUHRWEWY N @/B1V LQ YHUVFKL
SXIWNMIIKUXQIHQ DXI HLQHU ORQ
F K BAHIW W IHIpIwW ] X IHUWLJHQ
HLHHORBWHUVW¥%W]XQJ LQVEH)
L RP3OHRMWWY XWWHUVSUDFKOHU LV
JHKQWWN GD 6SUDFKEDUULHUH
SSHQOMHWQSUR]JHVV XQG .RPSHWI
QCGHUMHKWHUHQ 'LH 3URGXNWYL
NHHBIWHQ ODXIHQGH 9DULDQWH
IUBWHVHOHBLUGHQ 8QVHUH (UZD
HQ G HQL FODHo W 5%VW]HLWHQ r
O 3HWRWXINXWDGDSWLRQ VFKQHO:!
WLURKUKQYALEKH 3URJHVV!IQGHUXC
J HLGHVY XQNRPSOL]JLHUWHYV $
DPV/HDUQLQJ E\ GRLQJ HUP JOLI
XQDEK'!'QJLJ YRQ 4XDOLILNDW
1IDWLRQDOLW!W




(LQH PRELOH :HUNHUI%KUXQJ HUP JOLFKW HLQH IOH[LEOF
XQG 3UR]JHVVHQ UHNRQILIJIXULHUEDUH /LQLHQ XQG XPU%VV
GLH (IILJLHQ] EHL VLQNHQGHQ $XIWUDJVJU,iHQ XQG N%U]H
=XJOHLFK ZHUGHQ OLWDUEHLWHQGH EHL YDULDQWHQU

XQWHUVW3¥%W]W

7\SLVFKHU ORQWDJHSODW] 1%U HDQLMWADLVWHQ]V




'LH PRELOH :HUNHUI%KUXQJBHW HLQMED JUDILVFKHQ S$UEF
6DULVVD HUP _JOLFKW HV ZHQHOOBNVBHU ZHUGHQ G\QI
1XW]XQJ .RQILIXUDWLRQV'QWBHWXAODWQ XQG YDULDQWH
YRQ $UEHLWVDEO!XIHQ XQGUERMWMROHKIH DXV (LQJDEH

YRU]JXQHKPHQ JHUWLIXQIJVVWHXHUXQJ HUVYV
PLQLPDOLVWLVFKH LQWXLWL
PLHUVFKQLWWVWHOOH HUO

G\QDPLVFKH *HQHULHUXQJ YRC
YRUJ!QJHQ 'LH )HLQDEVWLPP)
HLQJHOQHQ S$UEHLWVVFKULWW
GHQ OLWDUEHLWHQGHQ

$UEHLWVVFKULWWH ZHUGHQ
XPIDVVHQGHQ 3') 'RNXPHQWLI
KLQWHUOHJW XQG YHUI%JEDU

YHUVFKLHGHQH $VVLVWDQF

7RRO (GLWRU k6MWNNWY (GLWRU k6DULVVD

'"HU =XJULIl DXl $QOHLWXQJHQ NDQQ YLD 3DVVZRUW
%EHUJHRUGQHWHY 6RIWZDUHV\VWHP YRQ %EHUDOO DXI| GH
N.QQHQ YHUVFKLHGHQH (UIDKUXQJVQLYHDXV GHU :HUNHGC
VRGDVV HLQH LQWXLWLYH XQG HUIDKUXQJVEDVLHUWH 8QV
HUIROJW




‘'LH Y QEHWULHEQDKPH HUIROJW PLW HUIDKUHQHQ :HUNHQGH!
6W¥%FN WHVWHQ 8QWHUVFKLHGOLFKH 9RUVWHOOXQJHQ HUI
S9RUJDEHQ YRQ OLWDUEHLWHQGHQ XQG 9RUJHVHW]JWHQ 7
JHKOHUEHKDQGOXQJHQ N, QQHQ GLUHNW DXI GHP %LOGVFKLL
GHP :HUNVW3%FN VLIQDOLVLHUW ZHUGHQ

B8QWHUVFKLHGOLFKH OHLQXQJHQ |, Q®HVQH,®RA&NMD WH RW HAH
. (LQH JXWH BWUHLWNXOWXU XQG ®KWY GHXWIQWHIUREGKKHG

SBHUVSHNWLYHQ GHU (UIDKUXQJVWWRHRPRQY /, VXQJHQ X HQWZI

(LQH ,VW $QDO\VH PLW GHQ (QGOMMQHVQHEMKHQLTRRAV XRGEIH
. $VVLVWHQ]V\WVWHPV KLOIW YHUVFKLEGH QI Z DAHUX G HHNG

DE]XJOHLFKHQ ,P 3URMHNW [HLJWHD WV FKL B HILLWSD H BN ZW H\DH
SRVLWLYH 21IHQKHLW JHJHQ%EHU 1HXHUXQJHQ DXIZLHVHQ

ZEHU 6HQVRULNKDQGVFKXKH ZLUGKGHW W NYW X HRD@WIHW$X @ E LY DV
%LOGVFKLUP RGHU /DVHU GHU Q| FHKMM/BWBUR]H8SVVFKULWW DQ




JOH[LELOLW!W XQG 3URGXNWLYLW!W VWHKHQ 1%U YLHOH 8
ZHLWHUKLQ ZHWWEHZHUEVWDXJOLFK ]X VHLQ OLWDUEHLW
JOH[LELOLW!W LQ YLHOHQ .08 VLQG KLHUEHL DXl 8QWHUVWS?3
5DKPHQ GHV YRUKHUUVFKHQGHQ )DFKNU!IWHPDQJHOV JLO
3RVLWLRQHQ ]X HUKDOWHQ XQG VRPLW OLWDUEHLWHQGH OI
ELQGHQ

(QJ EHQDFKEDUWH $VVLVWHQ]V\
k 6DULVVD

SRVLWLRQV
*HZLFKW
k 6DUL

+LHUEHL ZHUGHQ :HLWHUELOGXQJHQ RIWPDOV %EHU IRUPI
HQWVSUHFKHQGH 2SSRUWXQLW!WVNRVWHQ JHJHQ¥%EHUVWH
JUDG YRQ OLWDUEHLWHQGHQ DXVUHLFKHQG KRFK LVW (V Jl
YRQ :HLWHUELOGXQJ XQG /HUQXQWHUVW3%W]XQJ EHUHLWJHV
/JHUQHQ N.QQHQ HEHQIDOOV =XVDW]NRVWHQ DQIDOOH® VRI
9RUDXVVHW]XQJHQ QLFKW YRUKDQGHQ VLQG 6RPLW JLOW L
]XU YHUZHQGHWHQ /HUQIRUP LQ $EK!QJLIJNHLW GHV DNWXH
3HUVRQDOV







PHQ $KQHUW
3U!'ILVLRQVWHFKQLN *PE-

PQ J HXMEWF KH U
LDV :HW]HO
DWHF *PE+

QJ $OH[DQGHU 6FKOLH;F
$0 *PE+

NHU -DXFK
66% *PE+

GTXHOOHQ
FKODJIRWR 6 |
N #0RJDWHF
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