


sÉêÖäÉáÅÜ=îÉêëÅÜáÉÇÉåÉê=^åíêáÉÄëâçåòÉéíÉ=áã 
fåÇáîáÇì~äîÉêâÉÜê=áã=eáåÄäáÅâ=~ìÑ 
båÉêÖáÉJ=ìåÇ=hê~ÑíëíçÑÑÉáåëé~êìåÖ 

píìÇáÉ=áã=^ìÑíê~Ö=ÇÉë=_~óÉêáëÅÜÉå=pí~~íëãáåáëíÉêáìãë=ÑΩê 
i~åÇÉëÉåíïáÅâäìåÖ=ìåÇ=rãïÉäíÑê~ÖÉå 

båÇÄÉêáÅÜí 

^éêáä=OMMO 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄeI=URRON=lííçÄêìååI=ïïïKäÄëíKÇÉ 

jK=^äíã~ååI=sK=_ä~åÇçïI=aêK=mK=káÉÄ~ìÉêI=gK=pÅÜáåÇäÉêI 
sK=pÅÜìêáÖI=tK=tÉáåÇçêÑI=oK=tìêëíÉêI=aêK=tK=wáííÉä 



sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc îáá 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

fåÜ~äí 

^ÄâΩêòìåÖëîÉêòÉáÅÜåáë 

^^r=Ó=^ëëáÖåÉÇ=^ãçìåí=råáí 

^`b^=Ó=bìêçé®áëÅÜÉê=sÉêÄ~åÇ=ÇÉê=^ìíçãçÄáäÜÉêëíÉääÉê 

_^j=Ó=_ìåÇÉë~åëí~äí=ÑΩê=j~íÉêá~äÑçêëÅÜìåÖ=ìåÇ=JéêΩÑìåÖ 

_^m^=Ó=_ìÉåçë=^áêÉë=mä~å=çÑ=^Åíáçå 

_j_c=Ó=_ìåÇÉëãáåáëíÉêáìã=ÑΩê=_áäÇìåÖI=táëëÉåëÅÜ~ÑíI=cçêëÅÜìåÖ=ìåÇ=qÉÅÜåçäçÖáÉ 

_w=Ó=_êÉååëíçÑÑòÉääÉ 

`aj=Ó=`äÉ~å=aÉîÉäçéãÉåí=jÉÅÜ~åáëã 

`bo=Ó=`ÉêíáÑáÉÇ=bãáëëáçå=oÉÇìÅíáçå 

`deO=Ó=aêìÅâï~ëëÉêëíçÑÑ 

`eQ=Ó=jÉíÜ~å 

`kd=Ó=aêìÅâÉêÇÖ~ë 

`l=Ó=hçÜäÉåãçåçñáÇ 

`lO=Ó=hçÜäÉåÇáçñáÇ 

`lm=Ó=`çåÑÉêÉåÅÉ=çÑ=m~êíáÉë 

`mb=Ó=ÉÜÉã~äë=òÉåíê~äéä~åÉåÇÉ=lëíÄäçÅâëí~~íÉå 

af=Ó=aáêÉÅí=fåàÉÅíáçå 

aj`=Ó=aáêÉÅí=jáÅêçÄá~ä=`çåîÉêëáçå 

ats=Ó=aÉìíëÅÜÉê=t~ëëÉêëíçÑÑJsÉêÄ~åÇ 

bfem=Ó=bìêçéÉ~å=fåíÉÖê~íÉÇ=eóÇêçÖÉå=mêçàÉÅí 

bneemm=Ó=bìêçJnì¨ÄÉÅ=eóÇêçJeóÇêçÖÉå=máäçí=mêçàÉÅí 

bor=Ó=bãáëëáçå=oÉÇìÅíáçå=råáí 

bpq=Ó=båîáêçåãÉåí~ääó=pìëí~áå~ÄäÉ=qê~åëéçêí 

bq=Ó=bãáëëáçå=qê~ÇáåÖ 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



îááá sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

fåÜ~äí 

bíle=Ó=bíÜ~åçä 

br=Ó=bìêçé®áëÅÜÉ=råáçå 

bra`=Ó=bñíê~=rêÄ~å=aêáîáåÖ=`óÅäÉ 

btb^=Ó=bìêçéÉ~å=táåÇ=båÉêÖó=^ëëçÅá~íáçå 

cCb=Ó=cçêëÅÜìåÖ=ìåÇ=båíïáÅâäìåÖ 

cq=Ó=cáëÅÜÉêJqêçéëÅÜ 

cqmTR=Ó=cÉÇÉê~ä=qÉëí=mêçÅÉÇìêÉ=TR 

dbjfp=Ó=däçÄ~äÉë=bãáëëáçåëJjçÇÉää=áåíÉÖêáÉêíÉê=póëíÉãÉ 

dìa=Ó=d~ëJ=ìåÇ=a~ãéÑíìêÄáåÉåâê~ÑíïÉêâ 

eO=Ó=t~ëëÉêëíçÑÑ 

eal=Ó=eóÇêçaÉlñóÖÉå~íáçå 

ebt=Ó=e~ãÄìêÖáëÅÜÉ=bäÉÅíêáÅáí®íëïÉêâÉ 

ed§=Ó=eçÅÜëé~ååìåÖëÖäÉáÅÜëíêçãΩÄÉêíê~ÖìåÖ 

eqr=Ó=eóÇêç=qÜÉêã~ä=réÖê~ÇáåÖ 

etcbq=Ó=eáÖÜï~ó=cìÉä=bÅçåçãó=qÉëí 

evwbj=Ó=eóÄêáÇ=qÉÅÜåçäçÖó=^ééêç~ÅÜáåÖ=bÑÑáÅáÉåí=wÉêç=bãáëëáçå=jçÄáäáíó 

f`^l=Ó=fåíÉêå~íáçå~ä=`áîáä=^îá~íáçå=lêÖ~åáò~íáçå 

f`b=Ó=sÉêÄêÉååìåÖëãçíçê=EfåíÉêå~ä=`çãÄìëíáçå=båÖáåÉF 

faf=Ó=fåÇáêÉÅí=fåàÉÅíáçå 

fb^=Ó=fåíÉêå~íáçå~ä=båÉêÖó=^ÖÉåÅó 

fjl=Ó=fåíÉêå~íáçå~ä=j~êáíáãÉ=lêÖ~åáò~íáçå 

fm``=Ó=fåíÉêÖçîÉêåãÉåí~ä=m~åÉä=çå=`äáã~íÉ=`Ü~åÖÉ 

fpl=Ó=fåíÉêå~íáçå~ä=lêÖ~åáò~íáçå=Ñçê=pí~åÇ~êÇáò~íáçå 

gf=Ó=gçáåí=fãéäÉãÉåí~íáçå 

hb^=Ó=âìãìäáÉêíÉê=båÉêÖáÉ~ìÑï~åÇ 

hÑt=Ó=hêÉÇáí~åëí~äí=ÑΩê=táÉÇÉê~ìÑÄ~ì 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc áñ 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

fåÜ~äí 

i_pq=Ó=iJ_JpóëíÉãíÉÅÜåáâ=dãÄe 

ieO=Ó=cäΩëëáÖï~ëëÉêëíçÑÑ 

iht=Ó=i~ëíâê~Ñíï~ÖÉå 

ijr=Ó=iìÇïáÖJj~ñáãáäá~åJråáîÉêëáí®í=jΩåÅÜÉå 

ikd=Ó=cäΩëëáÖÉêÇÖ~ë 

imd=Ó=cäΩëëáÖÖ~ë=EiáèìÉÑáÉÇ=mÉíêçäÉìã=d~ëF 

irir`c=Ó=i~åÇ=rëÉI=i~åÇ=rëÉ=`Ü~åÖÉ=~åÇ=cçêÉëíêó 

j^q^alo= Ó= j~å~ÖÉãÉåí= qççä= Ñçê= íÜÉ= ^ëëÉëëãÉåí= çÑ= aêáîÉäáåÉ= qÉÅÜåçäçÖáÉë= ~åÇ 
oÉëÉ~êÅÜ 

j`c`=Ó=jçäíÉå=`~êÄçå~íÉ=cìÉä=`Éää 

jÉle=Ó=jÉíÜ~åçä 

jlabj=Ó=jçÇÉääáåÖ=çÑ=bãáëëáçåë=~åÇ=cìÉä=`çåëìãéíáçå=áå=rêÄ~å=^êÉ~ë 

k=Ó=píáÅâëíçÑÑ 

kOl=Ó=i~ÅÜÖ~ë 

klñ=Ó=píáÅâçñáÇÉ 

k^p^=Ó=k~íáçå~ä=^Éêçå~ìíáÅë=~åÇ=pé~ÅÉ=^Çãáåáëíê~íáçå 

kbcw=Ó=kÉìÉê=bìêçé®áëÅÜÉê=c~Üêòóâäìë 

kd=Ó=bêÇÖ~ë=Ek~íìê~ä=d~ëF 

lmb`=Ó=lêÖ~åáò~íáçå=çÑ=mÉíêçäÉìã=bñéçêíáåÖ=`çìåíêáÉë 

mbj=Ó=mêçíçå=bñÅÜ~åÖÉ=jÉãÄê~åÉ 

mht=Ó=mÉêëçåÉåâê~Ñíï~ÖÉå 

mkds=Ó=m~êíåÉêëÜáé=Ñçê=~=kÉï=dÉåÉê~íáçå=çÑ=sÉÜáÅäÉë 

obd=Ó=oÉÖÉåÉê~íáîÉ=båÉêÖáÉ 

ocwó=Ó=oÉÑÉêÉåòJc~Üêòóâäìë 

p_f=Ó=pìÄëáÇá~êó=_ç~êÇ=çÑ=fãéäÉãÉåí~íáçå 

p_pq^=Ó=pìÄëáÇá~êó=_ç~êÇ=çÑ=pÅáÉåíáÑáÅ=~åÇ=qÉÅÜåáÅ~ä=^ëëáëí~åÅÉ 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



ñ sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

fåÜ~äí 

p`MP=Ó=pí~êí=`çåíêçä 

pcS=Ó=pÅÜïÉÑÉäÜÉñ~ÑäìçêáÇ 

pcqm=TR=Ó=pìééäÉãÉåí~ä=cÉÇÉê~ä=qÉëí=mêçÅÉÇìêÉ=TR 

pec=Ó=pÉé~ê~íÉ=eóÇêçäóëáë=~åÇ=cÉêãÉåí~íáçå 

pjap=Ó=pÜÉää=jáÇÇäÉ=aáëíáää~íÉ=póåíÜÉëáë 

plO=Ó=pÅÜïÉÑÉäÇáçñáÇ 

plc`=Ó=pçäáÇ=lñáÇÉ=cìÉä=`Éää 

pp`c=Ó=páãìäí~åÉçìë=p~ÅÅÜêáÇáÑáÅ~íáçå=~åÇ=`çJcÉêãÉåí~íáçå 

ppc=Ó=páãìäí~åÉçìë=p~ÅÅÜêáÇáÑáÅ~íáçå=~åÇ=cÉêãÉåí~íáçå 

pt^qe=Ó=pã~ää=t~íÉêéä~åÉ=^êÉ~=qïáå=eìää 

q`=Ó=qÉÅÜåáÅ~ä=`çããáííÉÉ 

raa`=Ó=rêÄ~å=aóå~åçãÉíÉê=aêáîáåÖ=pÅÜÉÇìäÉ 

rkJb`b=Ó=råáíÉÇ=k~íáçåë=bÅçåçãáÅ=`çããáëëáçå=Ñçê=bìêçéÉ 

rkc```=Ó=råáíÉÇ=k~íáçåë=cê~ãÉïçêâ=`çåîÉåíáçå=çå=`äáã~íÉ=`Ü~åÖÉ 

rkl=Ó=råáíÉÇ=k~íáçåë=lêÖ~åáò~íáçå 

rp^=Ó=råáíÉÇ=pí~íÉë=çÑ=^ãÉêáÅ~ 

s`a=Ó=sÉêâÉÜêëÅäìÄ=aÉìíëÅÜä~åÇ 

sa^=Ó=sÉêÄ~åÇ=ÇÉê=^ìíçãçÄáäáåÇìëíêáÉ 

sbp=Ó=sÉêâÉÜêëïáêíëÅÜ~ÑíäáÅÜÉ=båÉêÖáÉëíê~íÉÖáÉ 

sj=Ó=sÉêÄêÉååìåÖëãçíçê 

tb`=Ó=tçêäÇ=båÉêÖó=`çìåÅáä 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc MJN 
bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

M wrp^jjbkĉ pprkd 

wáÉäëÉíòìåÖ=ÇÉê=îçêäáÉÖÉåÇÉå=píìÇáÉ=áëí=ÉëI=ÇáÉ=oÉÇìâíáçåëéçíÉåòá~äÉ=ÇÉê=häáã~Ö~ëÉãáëëáçJ 
åÉå=ÇÉë=mhtJsÉêâÉÜêë= áå=aÉìíëÅÜä~åÇ=ÇìêÅÜ=báåë~íò=ÑçêíëÅÜêáííäáÅÜÉê=âçåîÉåíáçåÉääÉê=ìåÇ 
~äíÉêå~íáîÉê=hê~ÑíëíçÑÑÉ=ìåÇ=^åíêáÉÄÉ=~ÄòìëÅÜ®íòÉåK=häáã~êÉäÉî~åíÉ=d~ëÉ=ëáåÇ=~ääÉå=îçê~å 
Ç~ë= hçÜäÉåÇáçñáÇ= E`lOF= ëçïáÉ= jÉíÜ~å= E`eQF= ìåÇ= i~ÅÜÖ~ë= EkOlFK= aáÉ= häáã~ïáêâë~ãâÉáí 
ïáêÇ=å~ÅÜ=`lOJûèìáî~äÉåíÉå=ÄÉïÉêíÉíK 

cçäÖÉåÇÉ=^åíêáÉÄëLhê~ÑíëíçÑÑJhçãÄáå~íáçåÉå=ïÉêÇÉå=ìåíÉêëìÅÜíW 

• _ÉåòáåJsÉêÄêÉååìåÖëãçíçê 

• _ÉåòáåJ_êÉååëíçÑÑòÉääÉ 

• aáÉëÉäJsÉêÄêÉååìåÖëãçíçê 

• bíÜ~åçäJsÉêÄêÉååìåÖëãçíçê 

• bíÜ~åçäJ_êÉååëíçÑÑòÉääÉ 

• jÉíÜ~åçäJsÉêÄêÉååìåÖëãçíçê 

• jÉíÜ~åçäJ_êÉååëíçÑÑòÉääÉ 

• bêÇÖ~ëJsÉêÄêÉååìåÖëãçíçê 

• t~ëëÉêëíçÑÑJsÉêÄêÉååìåÖëãçíçê 

• t~ëëÉêëíçÑÑJ_êÉååëíçÑÑòÉääÉ 

• _~ííÉêáÉ 

bë=ïÉêÇÉå=ÇáÉ=hê~ÑíëíçÑÑîÉêÄê®ìÅÜÉ= áã=c~ÜêòÉìÖÄÉíêáÉÄ= EłtÉääJíçJq~åâ“F=ìåÇ=ÇáÉ=häáã~J 
Ö~ëÉãáëëáçåÉå=ÇÉê=hê~ÑíëíçÑÑÄÉêÉáíëíÉääìåÖ=~å=ÇÉê=q~åâëíÉääÉ=EáåâäìëáîÉ=bêòÉìÖìåÖI=qê~åëJ 
éçêí= ìåÇ= sÉêíÉáäìåÖF= ÉêãáííÉäíK= a~ê~ìë=ïÉêÇÉå= ÇáÉ= häáã~Ö~ëÉãáëëáçåÉå= éêç= ÖÉÑ~ÜêÉåÉã 
háäçãÉíÉê= ÉêêÉÅÜåÉí= EłtÉääJíçJtÜÉÉä“FK= ^ì≈ÉêÇÉã= ïÉêÇÉå= ÇáÉ= häáã~Ö~ëÉãáëëáçåÉå= ÇÉê 
eÉêëíÉääìåÖ= ÇÉê= mhtë= ÉêãáííÉäí= ìåÇ= òì= ÇÉå= bãáëëáçåÉå= ~ìë= hê~ÑíëíçÑÑÄÉêÉáíëíÉääìåÖ= ìåÇ 
c~ÜêòÉìÖÄÉíêáÉÄ=~ÇÇáÉêíK 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



MJO sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

MKN häáã~îÉê®åÇÉêìåÖ 

eÉìíÉ=áëí=Éë=ìåëíêáííáÖI=Ç~ëë=ëáÅÜ=ëçïçÜä=Ç~ë=häáã~=~äë=~ìÅÜ=ÇáÉ=ÅÜÉãáëÅÜÉ=wìë~ããÉåëÉíJ 
òìåÖ= ÇÉê= ̂ íãçëéÜ®êÉ= áå= òìåÉÜãÉåÇÉã=j~≈É= îÉê®åÇÉêå= EëáÉÜÉ= ^ÄÄáäÇìåÖ= MJNFK= pç= Ü~í 
ëáÅÜ= òK_K= ÇáÉ= ïÉäíïÉáíÉ= aìêÅÜëÅÜåáííëíÉãéÉê~íìê= ΩÄÉê= ÇáÉ= äÉíòíÉå= NMM= g~ÜêÉ= ìã= Ñ~ëí= Éáå 
dê~Ç= `Éäëáìë= ÉêÜ∏ÜíI= ïçÄÉá= ÇáÉ= qÉãéÉê~íìêòìå~ÜãÉ= áå= ÇÉå= äÉíòíÉå= OM= g~ÜêÉå= ÖÉå~ìëç 
Öêç≈=ï~ê=ïáÉ= áå=ÇÉå=UM=îçêÜÉêÖÉÜÉåÇÉå= g~ÜêÉåK=sçê= ~ääÉã=~ÄÉê=~ìÅÜ=ÇáÉ= ÄÉëÅÜäÉìåáÖíÉ 
sÉê®åÇÉêìåÖ=~åÇÉêÉê=häáã~é~ê~ãÉíÉê=ïáÉ=táåÇÖÉëÅÜïáåÇáÖâÉáíÉå= EiìÑíÇêìÅâFI=éä∏íòäáÅÜÉ 
káÉÇÉêëÅÜä®ÖÉ=ìåÇ=ìåÖÉï∏ÜåäáÅÜÉ=qêçÅâÉåÜÉáíÉå=ÄáÉíÉí=^åä~ëë=òìê=pçêÖÉK=_ÉÇÉìíÉí=ÇçÅÜ 
ÇáÉ=wìå~ÜãÉ=ÇÉë=jáííÉäïÉêíÉë=ÉáåÉ=ΩÄÉêéêçéçêíáçå~äÉ=wìå~ÜãÉ=ÇÉê=bñíêÉãïÉêíÉ=Ó=ÇáÉëÉ 
ëáåÇ=îçê=~ääÉã=ÑΩê=Öêç≈É=pÅÜ®ÇÉå=EpíΩêãÉI=§ÄÉêëÅÜïÉããìåÖÉå=ÉíÅKF=~ìëëÅÜä~ÖÖÉÄÉåÇK 

^ÄÄáäÇìåÖ=MJNW=båíïáÅâäìåÖ=ÇÉê=ÖäçÄ~äÉå=aìêÅÜëÅÜåáííëíÉãéÉê~íìê=îçå=NUSM=Äáë 
^ìÖìëí=OMMN 

cΩê=ÇáÉëÉ=båíïáÅâäìåÖÉå=â∏ååÉå=ïÉáíÖÉÜÉåÇ=ãÉåëÅÜäáÅÜÉ=^âíáîáí®íÉå=~äë=rêë~ÅÜÉ=áÇÉåíáÑáJ 
òáÉêí=ïÉêÇÉåI=ïçÄÉá=åìê=åáÅÜí=Ö~åò=ÖÉâä®êí=áëíI=ïáÉ=ëí~êâ=å~íΩêäáÅÜÉ=mêçòÉëëÉ=ÇáÉ=~åíÜêçéçJ 
ÖÉåÉå=bÑÑÉâíÉ=ΩÄÉêä~ÖÉêåK 

^âíìÉääÉ=_ÉêÉÅÜåìåÖÉå=ÇÉê=ïÉäíïÉáí=~åÉêâ~ååíÉëíÉå=táëëÉåëÅÜ~ÑíäÉêI=ÇáÉ= áã=^ìÑíê~Ö=ÇÉê 
tÉäíãÉíÉçêçäçÖáëÅÜÉå= lêÖ~åáë~íáçå= ìåÇ= ÇÉê= rkl= ÇìêÅÜÖÉÑΩÜêí= ìåÇ= ~å~äóëáÉêí= ïìêÇÉåI 
òÉáÖÉåI=Ç~ëë=ÄÉá=^åÜ~äíÉå=ÇÉê=ÄÉëíÉÜÉåÇÉå= qêÉåÇë=ÇáÉ=aìêÅÜëÅÜåáííëíÉãéÉê~íìê= Äáë= òìã 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc MJP 
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ëáÖï~ëëÉêëíçÑÑ=ï®êÉå=Éë=òïáëÅÜÉå=OTB=ìåÇ=RQBK 

pçä~êÉåÉêÖáÉ= áå=kçêÇ~Ñêáâ~=ëíÉääí=Éáå=ïÉáíÉêÉëI=ÉîÉåíìÉää= ÑΩê=bìêçé~=îÉêÑΩÖÄ~êÉë=mçíÉåòá~ä 
ÉêåÉìÉêÄ~êÉê=båÉêÖáÉå=Ç~êK=hçëíÉåÖΩåëíáÖÉê=~äë=mÜçíçîçäí~áâ=ïáêÇ=~ìÑ=~ÄëÉÜÄ~êÉ=wÉáí=ÇáÉ 
píêçãéêçÇìâíáçå=áå=ëçä~êíÜÉêãáëÅÜÉå=hê~ÑíïÉêâÉå=ëÉáåK 

aáÉ= mçíÉåòá~ä~ÄëÅÜ®íòìåÖ= ÉêÖáÄí= ÉáåÉ= ÉäÉâíêáëÅÜÉ= iÉáëíìåÖ= îçå= Å~K= NNKMMM= dt= ìåÇ= Éáå 
píêçãÉêòÉìÖìåÖëéçíÉåòá~ä= îçå= Éíï~= PVKMMM= qtÜ= éêç= g~ÜêK= a~ãáí= ï®êÉ= ÉáåÉ= à®ÜêäáÅÜÉ 
t~ëëÉêëíçÑÑÄÉêÉáíëíÉääìåÖ=îçå=êìåÇ=NVKRMM=qtÜeO=áå=aÉìíëÅÜä~åÇ=ã∏ÖäáÅÜK=aáÉë=ÉåíëéêáÅÜí 
Éíï~=ÇÉã=PSJÑ~ÅÜÉå=hê~ÑíëíçÑÑ~Äë~íòI=ÇÉê=ÑΩê=Ç~ë=g~Üê=OMOM=îçã=jáåÉê~ä∏äïáêíëÅÜ~ÑíëîÉêJ 
Ä~åÇ=éêçÖåçëíáòáÉêí=ïáêÇK=råíÉê=ÇÉê=^åå~ÜãÉI=Ç~ëë=êìåÇ=NMB=ÇÉë=mçíÉåòá~äë=ÑΩê=ÇÉå=báåJ 
ë~íò= áã= sÉêâÉÜê= ÉêëÅÜäçëëÉå= ïáêÇI= ÄäÉáÄí= Éáå= t~ëëÉêëíçÑÑÉêòÉìÖìåÖëéçíÉåòá~ä= îçå 
NKVRM=qtÜieOL~K= aáÉë= ÉåíëéêáÅÜí= ÇÉã= PISJÑ~ÅÜÉå= ÇÉë= ÑΩê= OMOM= éêçÖåçëíáòáÉêíÉå= hê~ÑíJ 
ëíçÑÑ~Äë~íòÉë=áå=aÉìíëÅÜä~åÇ=çÇÉê=ãÉÜê=~äë=ÇÉê=e®äÑíÉ=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=áå=ÇÉê=br 
áã=g~Üê=NVVUK 
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sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc MJT 
bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

råíÉê= ÇÉê= ^åå~ÜãÉI= Ç~ëë= _êÉååëíçÑÑòÉääÉåJmhtë= áã= g~Üê= OMOM= áã= aìêÅÜëÅÜåáíí 
MIP=âtÜLâã=îÉêÄê~ìÅÜÉå=EÉåíëéêáÅÜí=ÉáåÉã=PJiáíÉêJaáÉëÉäJmhtF=ìåÇ=ÉáåÉ=à®ÜêäáÅÜÉ=c~ÜêäÉáJ 
ëíìåÖ=îçå=NOKMMM=âã=Ü~ÄÉåI=â~åå=Ç~ãáí=Öìí=ÇáÉ=òïÉáÉáåÜ~äÄÑ~ÅÜÉ=mhtJcäçííÉ=EêìåÇ=OMM 
jáääáçåÉå=mhtëF=áå=Ö~åò=bìêçé~=ÄÉíêáÉÄÉå=ïÉêÇÉåK 

aáÉ= òïÉáíÉ= ïáÅÜíáÖÉ= cê~ÖÉ=ÄÉíêáÑÑí= ÇáÉ=dÉëÅÜïáåÇáÖâÉáíI=ãáí= ÇÉê= ÇáÉ= åçíïÉåÇáÖÉå= bêòÉìJ 
ÖìåÖëâ~é~òáí®íÉå=~ìÑÖÉÄ~ìí=ïÉêÇÉå=â∏ååÉåK=^äë=^å~äçÖáÉ= ëçää=ÜáÉê=ÇáÉ=båíïáÅâäìåÖ=ÇÉê 
táåÇÉåÉêÖáÉ=áå=aÉìíëÅÜä~åÇ=ÜÉê~åÖÉòçÖÉå=ïÉêÇÉåK 

káããí=ã~å=~åI=Ç~ëë= áã=g~Üê=OMMR=Ç~ë=ÉêëíÉ=ëçä~êíÜÉêãáëÅÜÉ=hê~ÑíïÉêâ=ÇÉå=_ÉíêáÉÄ=~ìÑJ 
åáããí= ìåÇ= ÇáÉ= àÉÇÉë= g~Üê= òìë®íòäáÅÜ= áåëí~ääáÉêíÉ= iÉáëíìåÖ= ìã= QTB= òìåáããí= E~å~äçÖ= òìê 
båíïáÅâäìåÖ= ÇÉê=táåÇâê~Ñí= áå= aÉìíëÅÜä~åÇ= òïáëÅÜÉå= NVVM= ìåÇ= OMMMFI= â∏ååíÉå= áã= g~Üê 
OMOM=êìåÇ=NTB=ÇÉë=éêçÖåçëíáòáÉêíÉå=hê~ÑíëíçÑÑ~Äë~íòÉë=ÇìêÅÜ=t~ëëÉêëíçÑÑ=~ìë=ëçä~êíÜÉêJ 
ãáëÅÜÉå=hê~ÑíïÉêâÉå=~ÄÖÉÇÉÅâí=ïÉêÇÉåK=fã=g~Üê=OMOR=ï®êÉ=Ç~åå=ÉáåÉ=NMMBáÖÉ=aÉÅâìåÖ 
ã∏ÖäáÅÜ= EëáÉÜÉ= ^ÄÄáäÇìåÖ= MJQFK= a~ÄÉá= áëí= åçÅÜ= åáÅÜí= ÄÉêΩÅâëáÅÜíáÖíI= Ç~ëë= t~ëëÉêëíçÑÑJ 
_êÉååëíçÑÑòÉääÉåJmhtë=ÉáåÉå=ÖÉêáåÖÉêÉå=sÉêÄê~ìÅÜ=Ü~ÄÉå=ìåÇ=Ç~ÜÉê=ÉáåÉ=NMMBáÖÉ=aÉâJ 
âìåÖ=ëÅÜçå=EÖÉêáåÖÑΩÖáÖF=ÑêΩÜÉê=ã∏ÖäáÅÜ=áëíK 

^ÄÄáäÇìåÖ=MJQW=j∏ÖäáÅÜÉ=båíïáÅâäìåÖ=ÇÉê=áåëí~ääáÉêíÉå=iÉáëíìåÖ=ëçä~êíÜÉêãáëÅÜÉê 
hê~ÑíïÉêâÉX=mêçÖåçëÉ=ÇÉë=hê~ÑíëíçÑÑ~Äë~íòÉë=ÑΩê=ÇáÉ=g~ÜêÉ=OMMRI=OMNMI=OMNR=ìåÇ 
OMOM=ÇÉë=jáåÉê~ä∏äïáêíëÅÜ~ÑíëîÉêÄ~åÇë 

Wasserstoffbereitstellung aus solarthermischen Kraftwerken bei jährlicher Steigerung 
der neu installierten Kraftwerksleistung um 47% 
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Kraftstoffabsatz in Deutschland 

Solarwasserstoff-Bereitstellung 
in Deutschland und installierte 
Solarkraftwerksleistung 
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MJU sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

aáÉëÉ=^ÄëÅÜ®íòìåÖ= òÉáÖíI= Ç~ëë= ÉáåÉ=NMMBáÖÉ=sÉêëçêÖìåÖ=ãáí= êÉÖÉåÉê~íáîÉå= hê~ÑíëíçÑÑÉå 
áååÉêÜ~äÄ=îçå=êìåÇ=OR=g~ÜêÉå=ÉêêÉáÅÜÄ~ê=áëíI=ïÉåå=ÇáÉ=o~ÜãÉåÄÉÇáåÖìåÖÉå=êáÅÜíáÖ=ÖÉëÉíòí 
ïÉêÇÉåK 

_áçâê~ÑíëíçÑÑÉ= ïáÉ= bíÜ~åçä= EìåÇ= ~ìÅÜ= mÑä~åòÉå∏äF= â∏ååÉå= åìê= ~ìë= _áçã~ëëÉ= ÜÉêÖÉëíÉääí 
ïÉêÇÉåK= _ÉòçÖÉå= ~ìÑ= ÇÉå= ÜÉìíáÖÉå= hê~ÑíëíçÑÑîÉêÄê~ìÅÜ= ÇÉë= píê~≈ÉåîÉêâÉÜêë= â~åå= áå 
aÉìíëÅÜä~åÇ=ã~ñáã~ä= NSB=ÇìêÅÜ= _áçJbíÜ~åçä= ÖÉÇÉÅâí= ïÉêÇÉå= EbrW= OOBFI=ïÉåå= ÇáÉ= ÑΩê 
ÇÉå=^åÄ~ì=îçå=båÉêÖáÉéÑä~åòÉå=îÉêÑΩÖÄ~êÉ=cä®ÅÜÉ=ãáí=NIR=jáç=Ü~=EbrW=TIO=jáç=Ü~F=~åÖÉJ 
åçããÉå=ïáêÇK=^åÇÉêÉ=hê~ÑíëíçÑÑÉ= EëóåíÜÉíáëÅÜÉ=hçÜäÉåï~ëëÉêëíçÑÑÉI=jÉíÜ~åçä=ìåÇ=t~ëJ 
ëÉêëíçÑÑF= â∏ååÉå= ~ìÑ= ÇÉê= _~ëáë= îçå= _áçã~ëëÉ= òïáëÅÜÉå= NNB=ìåÇ= OQB= ÇÉë= hê~ÑíëíçÑÑÄÉJ 
Ç~êÑë=áå=aÉìíëÅÜä~åÇ=ÄòïK=òïáëÅÜÉå=NOB=ìåÇ=PPB=ÇÉë=hê~ÑíëíçÑÑÄÉÇ~êÑë=áå=ÇÉê=br=ÇÉÅâÉå 
E_ÉòìÖëà~ÜêW= NVVUFK= aáÉ=tÉêíÉ= ÑΩê= ÇáÉ= îÉêëÅÜáÉÇÉåÉå= hê~ÑíëíçÑÑÉ= ëáåÇ= åáÅÜí= âìãìäáÉêÄ~ê 
EëáÉÜÉ=^ÄÄáäÇìåÖ=MJRFK 

^ÄÄáäÇìåÖ= MJRW= _~åÇÄêÉáíÉ= ÇÉê= êÉ~äáëíáëÅÜÉå= aÉÅâìåÖë~åíÉáäÉ= ìåíÉêëÅÜáÉÇäáÅÜÉê 
hê~ÑíëíçÑÑÉ=~ìë=_áçã~ëëÉ=áå=aÉìíëÅÜä~åÇ 

MB 

RB 

NMB 

NRB 

OMB 

ORB 

PMB 

PRB 

jáåáãìã 

j~ñáãìã 

póåíÜÉíáëÅÜÉ bíÜ~åçä bíÜ~åçä jÉíÜ~åçä t~ëëÉêëíçÑÑ t~ëëÉêëíçÑÑ 
hê~ÑíëíçÑÑÉ EwìÅâÉêêΩÄÉåF Epp`cF E`deOF EieOF 

wì= ÄÉ~ÅÜíÉå= áëíI= Ç~ëë= åáÅÜí= Ç~ë= ÖÉë~ãíÉ= _áçã~ëëÉéçíÉåòá~ä= ÑΩê= ÇÉå= píê~≈ÉåîÉêâÉÜê= òìê 
sÉêÑΩÖìåÖ=ëíÉÜíK=råíÉê=ÇÉê=^åå~ÜãÉI=Ç~ëë=åìê=ÇáÉ=e®äÑíÉ=ÇÉë=mçíÉåòá~äë=ÑΩê=ÇÉå=píê~≈ÉåJ 
îÉêâÉÜê= òìê= sÉêÑΩÖìåÖ= ëíÉÜíI= â∏ååíÉå=ãáí= _áçJbíÜ~åçä= PJUB= ÇÉë= ÜÉìíáÖÉå= hê~ÑíëíçÑÑÄÉJ 
Ç~êÑë=áå=aÉìíëÅÜä~åÇ=ÄòïK=PJNNB=ÇÉë=hê~ÑíëíçÑÑÄÉÇ~êÑë=áå=ÇÉê=br=ÖÉÇÉÅâí=ïÉêÇÉåK=jáí=~ìë 
_áçã~ëëÉ=ÉêòÉìÖíÉã=t~ëëÉêëíçÑÑ=â∏ååíÉå= òïáëÅÜÉå=R=ìåÇ=NOB=ÇÉë=ÜÉìíáÖÉå=hê~ÑíëíçÑÑJ 
ÄÉÇ~êÑë=áå=aÉìíëÅÜä~åÇ=ÖÉÇÉÅâí=ïÉêÇÉå=EbrW=S=Ó=NRBFK 
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sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc MJV 
bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

t~ëëÉêëíçÑÑ=â~åå=åáÅÜí=åìê=~ìë=_áçã~ëëÉ=ëçåÇÉêå=~ìÅÜ=îá~=bäÉâíêçäóëÉ=ãáí=êÉÖÉåÉê~íáîÉã 
píêçã= ÉêòÉìÖí=ïÉêÇÉåK=a~ÇìêÅÜ= áëí= ÄÉá= báåë~íò= îçå= t~ëëÉêëíçÑÑ= ~äë=hê~ÑíëíçÑÑ= ä~åÖÑêáëíáÖ 
ÉáåÉ=îçääëí®åÇáÖÉ=pìÄëíáíìíáçå=âçåîÉåíáçåÉääÉê=hê~ÑíëíçÑÑÉ=ã∏ÖäáÅÜK 

aáÉ=bêòÉìÖìåÖ=îçå=jÉíÜ~åçä=ìåÇ=bíÜ~åçä=~ìë=ÉêåÉìÉêÄ~êÉå=båÉêÖáÉå=áëí=éê~âíáëÅÜ=~ìÑ=ÇáÉ 
kìíòìåÖ=îçå=_áçã~ëëÉ=ÄÉëÅÜê®åâíK=aáÉ=bêòÉìÖìåÖ=îçå=jÉíÜ~åçä=~ìë=píêçã=ìåÇ=ÇÉê=iìÑí 
ÉåíòçÖÉåÉã=hçÜäÉåÇáçñáÇ=áëí=òï~ê=áã=i~Äçêã~≈ëí~Ä=ÇÉãçåëíêáÉêí=ïçêÇÉåI=ÉáåÉ=j~ÅÜÄ~êJ 
âÉáí= áå=Öêç≈Éå=j~≈ëí~Ä=ãìëë=~ääÉêÇáåÖë=Éêëí=åçÅÜ=å~ÅÜÖÉïáÉëÉå=ïÉêÇÉåK=a~ãáí=ëáåÇ=ÇáÉ 
häáã~Ö~ëJoÉÇìâíáçåëéçíÉåòá~äÉ=îçå=jÉíÜ~åçä=ìåÇ=bíÜ~åçä=ÄÉëÅÜê®åâíK 

MKQ hê~ÑíëíçÑÑÄÉêÉáíëíÉääìåÖ 

cçäÖÉåÇÉ=hê~ÑíëíçÑÑJ_ÉêÉáíëíÉääìåÖëéÑ~ÇÉ=ïÉêÇÉå=ìåíÉêëìÅÜíW 

•	 _Éåòáå=~ìë=oçÜ∏ä 

•	 aáÉëÉä=~ìë=oçÜ∏ä 

•	 aáÉëÉä=~ìë=bêÇÖ~ë=îá~=cáëÅÜÉêJqêçéëÅÜJpóåíÜÉëÉ 

•	 aáÉëÉä=~ìë=oÉëíÜçäò=îá~=eqrJmêçòÉëë 

•	 bíÜ~åçä=~ìë=wìÅâÉêêΩÄÉå 

•	 bíÜ~åçä=~ìë=oÉëíÜçäò=îá~=pp`cJmêçòÉëë 

•	 jÉíÜ~åçä=~ìë=bêÇÖ~ë 

•	 jÉíÜ~åçä=~ìë=oÉëíÜçäò 

•	 aêìÅâÉêÇÖ~ë= ~ìë= ÇÉìíëÅÜÉã= bêÇÖ~ëãáñX= ÄÉíê~ÅÜíÉí=ïÉêÇÉå= ÇáÉ= òïÉá= s~êá~åíÉå= ł^åJ 
ëÅÜäìëë=ÇÉê=q~åâëíÉääÉ=~å=Ç~ë=bêÇÖ~ëJeçÅÜÇêìÅâåÉíò“=ìåÇ=ł^åëÅÜäìëë=~å=Ç~ë=káÉÇÉêJ 
ÇêìÅâåÉíò“K 

•	 cäΩëëáÖÉêÇÖ~ë=áãéçêíáÉêí=~ìë=^äÖÉêáÉå 

•	 aêìÅâï~ëëÉêëíçÑÑ=~ìë=bêÇÖ~ë=îá~=oÉÑçêãáÉêìåÖ=~å=ÇÉê=q~åâëíÉääÉ 

•	 aêìÅâï~ëëÉêëíçÑÑ=~ìë=oÉëíÜçäò=áå=ÇÉê=k®ÜÉ=ÇÉê=q~åâëíÉääÉ 

•	 aêìÅâï~ëëÉêëíçÑÑ=îá~=bäÉâíêçäóëÉ=ãáí=píêçã=~ìë=çÑÑëÜçêÉ=táåÇâê~Ñí=~å=ÇÉê=q~åâëíÉääÉ 

•	 cäΩëëáÖï~ëëÉêëíçÑÑ=~ìë=bêÇÖ~ë 
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MJNM sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

•	 cäΩëëáÖï~ëëÉêëíçÑÑ=~ìë=oÉëíÜçäò 

•	 cäΩëëáÖï~ëëÉêëíçÑÑ=îá~=bäÉâíêçäóëÉ=ãáí=píêçã=~ìë=çÑÑëÜçêÉ=táåÇâê~Ñí 

•	 cäΩëëáÖï~ëëÉêëíçÑÑ= îá~= bäÉâíêçäóëÉ= ãáí= píêçã= ~ìë= ëçä~êíÜÉêãáëÅÜÉå= hê~ÑíïÉêâÉå= áå 
kçêÇ~Ñêáâ~ 

•	 píêçããáñ=aÉìíëÅÜä~åÇ=EMIQ=âsJbÄÉåÉFK 

bë= ëáåÇ=åçÅÜ=ãÉÜê= _ÉêÉáíëíÉääìåÖëéÑ~ÇÉ= îçêëíÉääÄ~êK=jáí= ÇáÉëÉê= ̂ ìëï~Üä=ïáêÇ= àÉÇçÅÜ= ÇáÉ 
ÖÉë~ãíÉ=_~åÇÄêÉáíÉ=ã∏ÖäáÅÜÉê=ëáååîçääÉê=mÑ~ÇÉ=~ìÑÖÉëé~ååíK 

få=ÇÉê= ÑçäÖÉåÇÉå=^ÄÄáäÇìåÖ=MJS=ïÉêÇÉå=ÇáÉ=häáã~Ö~ëÉãáëëáçåÉå=ÇÉê=hê~ÑíëíçÑÑÄÉêÉáíëíÉäJ 
äìåÖ= ëçïáÉ=ÇÉê= ëé®íÉêÉå=kìíòìåÖ= EsÉêÄêÉååìåÖ=çÇÉê=rãï~åÇäìåÖ= áã=oÉÑçêãÉêF= Ç~êÖÉJ 
ëíÉääíK=_Éá=hê~ÑíëíçÑÑÉå=~ìë=_áçã~ëëÉ=áëí=ÇáÉ=kìíòìåÖ=`lOJåÉìíê~äI=Ç~=ÄÉá=ÇÉê=sÉêÄêÉååìåÖ 
ëç=îáÉä=`lO=ÑêÉá=ÖÉëÉíòí=ïáêÇI=ïáÉ=ÇáÉ=mÑä~åòÉ=ÇìêÅÜ=cçíçëóåíÜÉëÉ=~ìë=ÇÉê=iìÑí=ÉåíåçããÉå 
Ü~íK 

^ÄÄáäÇìåÖ=MJSW=häáã~Ö~ëÉãáëëáçåÉå=E`lOJûèìáî~äÉåíF=ÇÉê=hê~ÑíëíçÑÑÄÉêÉáíëíÉääìåÖ 
ìåÇ=ÇÉê=kìíòìåÖ 
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_Éá=ÇÉå=êÉÖÉåÉê~íáîÉå=hê~ÑíëíçÑÑÄÉêÉáíëíÉääìåÖëéÑ~ÇÉå=Ñ~ääÉå=ÇáÉ=êÉä~íáî=ÜçÜÉå=âìãìäáÉêíÉå 
qêÉáÄÜ~ìëÖ~ëÉãáëëáçåÉå= ÄÉá= ÇÉê= _ÉêÉáíëíÉääìåÖ= îçå= bíÜ~åçä= ~ìë= wìÅâÉêêΩÄÉå= ~ìÑK= aÉê 
dêìåÇ=äáÉÖí=áå=ÇÉå=ÜçÜÉå=i~ÅÜÖ~ëJbãáëëáçåÉåI=ÇáÉ=ÇìêÅÜ=ÇÉå=^åÄ~ì=ÇÉê=wìÅâÉêêΩÄÉå=îÉêJ 
ìêë~ÅÜí=ïÉêÇÉåK 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc MJNN 
bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

aáÉ=häáã~Ö~ëÉãáëëáçåÉå=ÇÉê=êÉÖÉåÉê~íáîÉå=mÑ~ÇÉ=äáÉÖÉå=ÄÉá=Éíï~=NMB=ÇÉê=tÉêíÉ=ÇÉê=ÑçëJ 
ëáäÉå=mÑ~ÇÉK=t~ëëÉêëíçÑÑ=~ìë=bêÇÖ~ë=äáÉÖí=ÄÉá=ÇÉå=`lOJbãáëëáçåÉå=éêç=båÉêÖáÉÉáåÜÉáí=êìåÇ 
NR=Ó=OMB=ΩÄÉê=_ÉåòáåK= få=sÉêÄáåÇìåÖ=ãáí=ÇÉã=Ü∏ÜÉêÉå=táêâìåÖëÖê~Ç=ÉáåÉë=_êÉååëíçÑÑJ 
òÉääÉåJmhtë=âÉÜêí=ëáÅÜ=Ç~ë=sÉêÜ®äíåáë=ìãK=a~ÜÉê=áëí=ÉáåÉ=ëáååîçääÉ=_ÉïÉêíìåÖ=Éêëí= áå=ÇÉê 
sÉêÄáåÇìåÖ= îçå= hê~ÑíëíçÑÑÄÉêÉáíëíÉääìåÖ= ìåÇ= hê~ÑíëíçÑÑîÉêÄê~ìÅÜ= áã= mht=ã∏ÖäáÅÜ= EëáÉÜÉ 
^ÄëÅÜåáíí=MKRFK 

MKR hê~ÑíëíçÑÑîÉêÄê~ìÅÜ=áã=mht 

aáÉ= âçåîÉåíáçåÉääÉå= ^åíêáÉÄÉ= _ÉåòáåJ= ìåÇ= aáÉëÉäJsÉêÄêÉååìåÖëãçíçê= ïÉáëÉå= ~ìÅÜ= å~ÅÜ 
NMM=g~ÜêÉå=åçÅÜ=sÉêÄê~ìÅÜëêÉÇìâíáçåëéçíÉåòá~äÉ=~ìÑK=eáÉê=ïÉêÇÉå=ÇáÉ=ÜÉìíÉ=~ÄëÉÜÄ~êÉå 
ìäíáã~íáîÉå= sÉêÄê~ìÅÜëêÉÇìâíáçåÉå= ÇáÉëÉê= ^åíêáÉÄÉ= ~ÄÖÉëÅÜ®íòíK= a~ÄÉá= ïáêÇ= îçã= ÜÉìíÉ 
ÄÉëíã∏ÖäáÅÜÉå=pí~åÇ=~ìëÖÉÖ~åÖÉåK=cΩê=ÇáÉ=~äíÉêå~íáîÉå=^åíêáÉÄÉ=ïáêÇ=~ÄÖÉëÅÜ®íòíI=ïÉäJ 
ÅÜÉ= mçíÉåòá~äÉ= ëáÉ= òìê= jáåÇÉêìåÖ= ÇÉë= hê~ÑíëíçÑÑîÉêÄê~ìÅÜë= áã= sÉêÖäÉáÅÜ= òì= _ÉåòáåJ 
sÉêÄêÉååìåÖëãçíçêÉå=Ü~ÄÉåK=a~ãáí=ä~ëëÉå=ëáÅÜ=ÇáÉ=hê~ÑíëíçÑÑîÉêÄê~ìÅÜëïÉêíÉ=Ełq~åâJíçJ 
tÜÉÉä“F=~ääÉê=ÜáÉê=ÄÉíê~ÅÜíÉíÉå=^åíêáÉÄÉ=ÑΩê=ÇÉå=wÉáíÜçêáòçåí=OMNM=Äáë=OMOM=~ÄëÅÜ®íòÉåK 

léíáã~äÉ=hê~ÑíëíçÑÑîÉêÄê®ìÅÜÉ=ïÉêÇÉå=áå=ÇÉê=oÉ~äáí®í=~ìë=îÉêëÅÜáÉÇÉåÉå=dêΩåÇÉå=åìê=ëÉäJ 
íÉå=~åÖÉíêçÑÑÉåK=d~åò=ïÉëÉåíäáÅÜ=ÄÉÉáåÑäìëëí=ÇáÉ=jçíçêåÉååäÉáëíìåÖ=êÉä~íáî=òìê=c~ÜêòÉìÖJ 
ã~ëëÉ=táêâìåÖëÖê~Ç=ìåÇ=sÉêÄê~ìÅÜK=gÉ=ëí®êâÉê=Ç~ë=c~ÜêòÉìÖ=ΩÄÉêãçíçêáëáÉêí=áëíI=ÇÉëíç=ÖÉJ 
êáåÖÉê=áëí=ÇÉê=táêâìåÖëÖê~Ç=ÄÉòáÉÜìåÖëïÉáëÉ=ÇÉëíç=Ü∏ÜÉê=áëí=ÇÉê=sÉêÄê~ìÅÜI=Ç~=ÇÉê=ëí®êâÉJ 
êÉ=jçíçê=áå=ìåÖΩåëíáÖÉêÉå=iÉáëíìåÖëJ=ìåÇ=aêÉÜò~ÜäÄÉêÉáÅÜÉå=ÄÉíêáÉÄÉå=ïáêÇK 

k~ÅÜ=^åÖ~ÄÉå=ÇÉë=sÉêÄ~åÇë=ÇÉê=Éìêçé®áëÅÜÉå=^ìíçãçÄáäÜÉêëíÉääÉê=^`b^=Ü~ÄÉå=ëáÅÜ=òïáJ 
ëÅÜÉå=NVVR=ìåÇ=OMMM=ÇáÉ=`lOJbãáëëáçåÉå=ÇÉê=åÉì=áå=ÇÉå=sÉêâ~ìÑ=ÖÉâçããÉåÉå=Éìêçé®áJ 
ëÅÜÉå= mhtJcäçííÉ= îçå= NUS=ÖLâã= ~ìÑ= NSV=ÖLâã= îÉêãáåÇÉêíK= aÉê= ^åíÉáä= ÇÉê= aáÉëÉäJmhtë 
ëíáÉÖ=îçå=êìåÇ=OOB=~ìÑ=PRIUBK=däÉáÅÜòÉáíáÖ=ëíáÉÖÉå=ÇáÉ=ÇìêÅÜëÅÜåáííäáÅÜÉ=c~ÜêòÉìÖã~ëëÉ 
ìã= TIVBI= ÇÉê= ÇìêÅÜëÅÜåáííäáÅÜÉ= eìÄê~ìã= ìã= PIUB= ìåÇ= ÇáÉ= ÇìêÅÜëÅÜåáííäáÅÜÉ=jçíçêäÉáJ 
ëíìåÖ=ìã=NQIPBK=gÉ=å~ÅÜ=^åå~ÜãÉå=ΩÄÉê=iìÑíJ=ìåÇ=oçääïáÇÉêëí~åÇ=ÄÉÇÉìíÉå=ÇáÉ=ÇìêÅÜJ 
ëÅÜåáííäáÅÜÉå=c~ÜêòÉìÖã~ëëÉå=îçå=NNNU=âÖ=E_ÉåòáåF=ÄòïK=NPMU=âÖ=EaáÉëÉäF=ÇìêÅÜëÅÜåáííäáJ 
ÅÜÉ= táêâìåÖëÖê~ÇÉ= òïáëÅÜÉå= NPIQB= ìåÇ= NQITB= E_ÉåòáåF= ÄòïK= òïáëÅÜÉå= NSIUB= ìåÇ 
NTITB= aáÉëÉäFK= a~ãáí= ëáåÇ= ÇáÉ= îÉêâ~ìÑíÉå= kÉìÑ~ÜêòÉìÖÉ= êìåÇ= Éáå= aêáííÉä= ëÅÜäÉÅÜíÉê= ~äë 
íÉÅÜåáëÅÜ=êÉ~äáëáÉêÄ~ê=ï®êÉW=êìåÇ=ONB=táêâìåÖëÖê~Ç=E_ÉåòáåF=ÄòïK=OQB=EaáÉëÉäFK 

aáÉ=_Éíê~ÅÜíìåÖ=ÉêêÉáÅÜÄ~êÉê=íÉÅÜåáëÅÜÉê=pí~åÇ~êÇë=ÖáÄí=~äëç=âÉáå=âçêêÉâíÉë=_áäÇ=ÇÉê=táêâJ 
äáÅÜâÉáíK=dê∏≈íÉê=łcÉáåÇ“=ÇÉë= íÉÅÜåáëÅÜ=j~ÅÜÄ~êÉå= ëáåÇ=hìåÇÉå~åÑçêÇÉêìåÖÉå= ~å=hçãJ 
ÑçêíI= ÇáÉ= ëáÅÜ= áå= ëíÉáÖÉåÇÉê= c~ÜêòÉìÖã~ëëÉ= ~ìëÇêΩÅâÉåI= ìåÇ= ~å= c~ÜêäÉáëíìåÖI= ÇáÉ= ëáÅÜ= áå 
áããÉê= ëí®êâÉê= ΩÄÉêãçíçêáëáÉêíÉå= mhtë= ~ìëÇêΩÅâÉåK= _ÉáÇÉë= ÉêÜ∏Üí= ÇÉå= hê~ÑíëíçÑÑîÉêJ 
Äê~ìÅÜK 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



2010-2020 Verbesserung gegenüber heute Verbesserung gegenüber Benziner 2010/20 
von bis Mittelwert +/- Bandbreite von bis Mittelwert +/- Bandbreite 

Benzin-ICE 25,6% 36,3% 30,9% 5,3% 
Benzin-BZ 0% 20% 10% 10% 
Diesel-ICE 8% 20% 14% 6% 
EtOH-BZ 17% 33% 25% 8% 
MeOH-BZ 18% 35% 26,5% 8,5% 
CNG/LNG-ICE 0% 0% 0% 0% 
LH2-ICE 0% 0% 0% 0% 
LH2/CGH2-BZ 34% 45% 39,5% 5,5% 
Batterie 63% 63% 63% 0% 

MJNO sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

a~ÜÉê=ïáêÇ=ÜáÉê=Ç~îçå=~ìëÖÉÖ~åÖÉåI=Ç~ëë=ÇÉê=aìêÅÜëÅÜåáíí=ÇÉê=îÉêâ~ìÑíÉå=mhtë=~ìÅÜ=áå 
wìâìåÑíI= ïáÉ= ÜÉìíÉI=  êìåÇ= QMB= Äáë=  RMB=  Ü∏ÜÉêÉ= hê~ÑíëíçÑÑîÉêÄê®ìÅÜÉ= ~ìÑïÉáëí= ~äë= Ç~ë 
ÄÉëíã∏ÖäáÅÜÉ=c~ÜêòÉìÖK=báå=òìë®íòäáÅÜÉë=Öêç≈Éë=oÉÇìâíáçåëéçíÉåòá~ä= äáÉÖí=~äëç= áåëÄÉëçåJ 
ÇÉêÉ= Ç~êáåI= mhtë= òì= îÉêâ~ìÑÉåI= ÇáÉ= ÄÉëëÉê= ~å=ÇáÉ= í~íë®ÅÜäáÅÜÉå= iÉáëíìåÖë~åÑçêÇÉêìåÖÉå 
~åÖÉé~ëëí=ëáåÇK=aáÉë=ÄÉÇÉìíÉí=ÉáåÉ=oÉÇìâíáçå=ÇÉê=§ÄÉêãçíçêáëáÉêìåÖI=~äëç=Éáå=açïåëáòáåÖ 
ÇÉê=jçíçêäÉáëíìåÖÉåK 

aÉê=ÇÉêòÉáíáÖÉ=qêÉåÇ=òì= áããÉê=Ü∏ÜÉêÉê=jçíçêäÉáëíìåÖI=Öê∏≈ÉêÉã=eìÄê~ìã=ìåÇ=ëÅÜïÉêÉJ 
êÉå=c~ÜêòÉìÖÉå=áëí=ìåÖÉÄêçÅÜÉåK 

^ì≈ÉêÇÉã=áëí=òì=ÄÉ~ÅÜíÉåI=Ç~ëë=áå=ÇÉå=ÜáÉê=ÇáëâìíáÉêíÉå=sÉêÄê®ìÅÜÉå=ÇáÉ=ÇìêÅÜ=kÉÄÉå~ÖJ 
ÖêÉÖ~íÉ= îÉêìêë~ÅÜíÉå= sÉêÄê®ìÅÜÉ= åáÅÜí= ÄÉêΩÅâëáÅÜíáÖí= ëáåÇK= aáÉë= ÄÉíêáÑÑí= häáã~~åä~ÖÉåI 
jìäáíãÉÇá~ÉáåêáÅÜíìåÖÉå=ÉíÅK=aÉê=sÉêÄê~ìÅÜ=ÇáÉëÉê=kÉÄÉå~ÖÖêÉÖ~íÉ=áëí=áå=ÉáåÉã=ëíÉíáÖÉå 
^åëíáÉÖ=ÄÉÖêáÑÑÉåK 

q~ÄÉääÉ=MJNW=hê~ÑíëíçÑÑîÉêÄê~ìÅÜ=âçåîÉåíáçåÉääÉê=^åíêáÉÄÉ=áå=ÇÉå=îáÉê 
c~ÜêòÉìÖâä~ëëÉå 

Heute Lupo-Klasse Golf-Klasse 5er-Klasse Van-Klasse 
Median +/- Bandbreite Median +/- Bandbreite Median +/- Bandbreite Median +/- Bandbreite 

[kWh/km] [kWh/km] [kWh/km] [kWh/km] 
Benzin-ICE 0,515 0,084 0,752 0,216 0,955 0,277 0,955 0,260 
Diesel-ICE 0,370 0,070 0,570 0,130 0,715 0,175 0,715 0,085 

q~ÄÉääÉ= MJO= ìåÇ= q~ÄÉääÉ= MJP= ÖÉÄÉå= ÉáåÉ= §ÄÉêëáÅÜí= ΩÄÉê= ÇáÉ= òìâΩåÑíáÖ= ã∏ÖäáÅÜÉå= sÉêJ 
Äê~ìÅÜëïÉêíÉ=áã=aìêÅÜëÅÜåáíí=ÇÉê=åÉì=îÉêâ~ìÑíÉå=mhtëK=eáÉê=ïìêÇÉ=âÉáåÉ=dÉïáÅÜíëêÉÇìâJ 
íáçå=ÇÉê=c~ÜêòÉìÖÉ=~åÖÉåçããÉåK 

q~ÄÉääÉ= MJOW= wìâΩåÑíáÖÉ= sÉêÄÉëëÉêìåÖ= ÇÉê= âçåîÉåíáçåÉääÉå= ^åíêáÉÄÉ= ÖÉÖÉåΩÄÉê 
ÜÉìíÉ= ìåÇ= sÉêÄê~ìÅÜëîçêíÉáäÉ= ÇÉê= ~äíÉêå~íáîÉå= ^åíêáÉÄÉ= ÖÉÖÉåΩÄÉê= _ÉåòáåJ 
sÉêÄêÉååìåÖëãçíçêJmhtë 
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sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc MJNP 
bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

q~ÄÉääÉ=MJPW=wìâΩåÑíáÖÉ=hê~ÑíëíçÑÑîÉêÄê®ìÅÜÉ=ÇÉê=îÉêëÅÜáÉÇÉåÉå=^åíêáÉÄÉ 

Lupo-Klasse Golf-Klasse 5er-Klasse Van-Klasse 2010-2020 
Median +/- Bandbreite Median +/- Bandbreite Median +/- Bandbreite Median +/- Bandbreite 

[kWh/km] [kWh/km] [kWh/km] [kWh/km] 
Benzin-ICE 0,356 0,064 0,520 0,154 0,659 0,198 0,659 0,186 
Benzin-BZ 0,320 0,068 0,468 0,148 0,593 0,190 0,593 0,180 
Diesel-ICE 0,318 0,064 0,490 0,117 0,615 0,156 0,615 0,085 
EtOH-BZ 0,267 0,056 0,390 0,123 0,495 0,158 0,495 0,149 
MeOH-BZ 0,261 0,056 0,382 0,122 0,485 0,156 0,485 0,148 
CNG/LNG-ICE 0,356 0,064 0,520 0,154 0,659 0,198 0,659 0,186 
LH2-ICE 0,356 0,064 0,520 0,154 0,659 0,198 0,659 0,186 
LH2/CGH2-BZ 0,215 0,043 0,314 0,098 0,399 0,125 0,399 0,118 
Batterie 0,132 0,024 0,192 0,057 0,244 0,073 0,244 0,069 

tÉáíÉêÉ=sÉêÄê~ìÅÜëãáåÇÉêìåÖÉå=ä~ëëÉå=ëáÅÜ=ÇìêÅÜ=ÉáåÉ=oÉÇìâíáçå=ÇÉë=c~ÜêòÉìÖÖÉïáÅÜíë 
ÉêêÉáÅÜÉåK= _Éáã=§ÄÉêÖ~åÖ= îçå= ÇÉê= pí~Üäâ~êçëëÉêáÉ= òì= ÉáåÉê= ̂ äìãáåáìãâ~êçëëÉêáÉ= ä~ëëÉå 
ëáÅÜ=êìåÇ=NNB=Äáë=NPB=ÇÉë=c~ÜêòÉìÖJdÉë~ãíÖÉïáÅÜíë=Éáåëé~êÉåK=_Éá=báåë~íò=ÉáåÉê=h~êçëJ 
ëÉêáÉ=~ìë=c~ëÉêîÉêÄìåÇã~íÉêá~äáÉå=áëí=ÉáåÉ=dÉïáÅÜíëêÉÇìâíáçå=ìã=Äáë=òì=NTB=ã∏ÖäáÅÜK 

råíÉê=^ìëëÅÜ∏éÑìåÖ=~ääÉê=iÉáÅÜíÄ~ìéçíÉåòá~äÉ=áã=Ö~åòÉå=c~ÜêòÉìÖ=ãáí=ÉáåÉã=j~íÉêá~äãáñ 
~ìë=j~ÖåÉëáìãI=^äìãáåáìã=ìåÇ=c~ëÉêîÉêÄìåÇã~íÉêá~äáÉå=ëáåÇ=dÉïáÅÜíëêÉÇìâíáçåÉå=îçå 
PMB=Äáë=PRB=ã∏ÖäáÅÜK 

a~ÇìêÅÜ=ä~ëëÉå=ëáÅÜ=ÑçäÖÉåÇÉ=hê~ÑíëíçÑÑÉáåëé~êìåÖÉå=áã=c~ÜêòÉìÖÄÉíêáÉÄ=ëçïçÜä=áã=_ÉåJ 
òáåJsÉêÄêÉååìåÖëãçíçêJmht=~äë=~ìÅÜ=áã=t~ëëÉêëíçÑÑJ_êÉååëíçÑÑòÉääÉåJmht=êÉ~äáëáÉêÉåW 

q~ÄÉääÉ=MJQW=oÉÇìâíáçå=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÇìêÅÜ=dÉïáÅÜíëêÉÇìâíáçå 

xâtÜLâãz iìéçJhä~ëëÉ dçäÑJhä~ëëÉ RÉêJhä~ëëÉ 

sÉêÄê~ìÅÜëÉáåëé~êìåÖ 
ÇìêÅÜ=^äìãáåáìãâ~êçëëÉêáÉ 

MIMOM=±=MIMMS MIMOS=±=MIMU MIMPQ=±=MIMNN 

sÉêÄê~ìÅÜëÉáåëé~êìåÖ 
ÇìêÅÜ=c~ëÉêîÉêÄìåÇâ~êçëëÉJ 
êáÉ 

MIMOS=±=MIMU MIMPR=±=MIMNN MIMQO=±=MIMNP 

j~ñáã~äÉ= sÉêÄê~ìÅÜëÉáåJ 
ëé~êìåÖ= ÇìêÅÜ= j~íÉêá~äãáñ 
áã=dÉë~ãíÑ~ÜêòÉìÖ 

MIMQU=±=MIMNR MIMTR=±=MIMOP MINNO=±=MIMPQ 

sáÉäÑ~ÅÜ=ïÉêÇÉå=c~ÜêòÉìÖÉ=áå=räíê~äÉáÅÜíÄ~ìïÉáëÉI=ëçÖÉå~ååíÉ=eóéÉêÅ~êëI=ÇáëâìíáÉêíK=a~J 
ÄÉá= âçãÄáåáÉêÉå= eóéÉêÅ~êë= ~ääÉ= ÑçêíëÅÜêáííäáÅÜÉå= hçåòÉéíÉ= òìê= jáåÇÉêìåÖ= ÇÉë= hê~ÑíëíçÑÑJ 
îÉêÄê~ìÅÜëK 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



MJNQ sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

t®ÜêÉåÇ= ÇáÉ= ÉÜÉê= âçåîÉåíáçåÉääÉå= c~ÜêòÉìÖâçåòÉéíÉ= îçå= st= iìéç= PiI= ̂ ìÇá= ̂ O= çÇÉê 
dêÉÉåéÉ~ÅÉ= pãáäÉ= ÉáåÉ=tÉáíÉêÉåíïáÅâäìåÖ= ÄÉëíÉÜÉåÇÉê= qÉÅÜåçäçÖáÉå= Ç~êëíÉääÉåI= âçããí 
Ç~ë=eóéÉêÅ~ê=~ìë=ÇÉê=oáÅÜíìåÖ=ÇÉê=ÉñíêÉãÉå=mêçíçíóéÉåJc~ÜêòÉìÖÉK=få=ÇÉå=sÉêÄê~ìÅÜëÇ~J 
íÉå=Ü~ÄÉå=ëáÅÜ=ÇáÉ=c~ÜêòÉìÖÉ=Éíï~=ÖÉíêçÑÑÉåI=òìãáåÇÉëí=ïÉåå=ÇáÉ=âçåîÉåíáçåÉääÉå=c~ÜêJ 
òÉìÖÉ=~ääÉ=mçíÉåòá~äÉ=êÉ~äáëáÉêÉå=ìåÇ=ÇáÉ=jçíçêâçåòÉéíÉ=~åé~ëëÉåK=jáí=ÉáåÉã=_êÉååëíçÑÑJ 
òÉääÉå~åíêáÉÄ= â∏ååíÉå= ÄÉáÇÉ= hçåòÉéíÉ= ÇáÉ= sÉêÄê~ìÅÜëïÉêíÉ= åçÅÜã~äë= å~ÜÉòì= Ü~äÄáÉêÉåK 
a~ë=eóéÉêÅ~ê=ëíÉÜí=~ääÉêÇáåÖë=ÉÄÉåëç=ïÉåáÖ=~ã=båÇÉ=ëÉáåÉê=båíïáÅâäìåÖ=ïáÉ=Ç~ë=ÇÉêòÉáí 
~ÄëÉÜÄ~êÉ=âçåîÉåíáçåÉääÉ=c~ÜêòÉìÖ=~ìÑ=iÉáÅÜíÄ~ìÄ~ëáëK 

^ääÉ= hê~ÑíëíçÑÑîÉêÄê~ìÅÜë~åÖ~ÄÉå= ÄÉòáÉÜÉå= ëáÅÜ= ~ìÑ= ÇÉå= çÑÑáòáÉääÉåI= òìê= sÉêÄê~ìÅÜëãÉëJ 
ëìåÖ=îçêÖÉëÅÜêáÉÄÉåÉå=kÉìÉå=bìêçé®áëÅÜÉå=c~ÜêòóâäìëK 

lÄïçÜä=ÇÉê=kÉìÉ=bìêçé®áëÅÜÉ=c~Üêòóâäìë=EkbcwF=îÉêëÅÜáÉÇÉåÉ=k~ÅÜíÉáäÉ=~ìÑïÉáëíI=ÇáÉ=áÜå 
ÑΩê=ÉáåÉå=sÉêÖäÉáÅÜ=îçå=âçåîÉåíáçåÉääÉå=ìåÇ=ÑçêíÖÉëÅÜêáííÉåÉå=^åíêáÉÄëâçåòÉéíÉå=EeóÄêáÇJ 
ÄòïK= êÉáå= ÉäÉâíêáëÅÜÉê=^åíêáÉÄ= ãáí= _êÉååëíçÑÑòÉääÉ= çÇÉêLìåÇ= _~ííÉêáÉF= ~äë= ïÉåáÖ= ÖÉÉáÖåÉí 
ÉêëÅÜÉáåÉå=ä~ëëÉåI=ïáêÇ=Éê=áå=ÇÉê=iáíÉê~íìê=Ó=Ç~=Éê=ÇÉå=çÑÑáòáÉääÉå=mêΩÑòóâäìë=Ç~êëíÉääí=Ó=áãJ 
ãÉê=ïáÉÇÉê=òìã=sÉêÖäÉáÅÜ=îÉêëÅÜáÉÇÉåÉê=^åíêáÉÄëëóëíÉãÉ=ÜÉê~åÖÉòçÖÉåK=aáÉ=áã=kbcw=ÉêJ 
òáÉäíÉå= bêÖÉÄåáëëÉ= â∏ååÉå= ~äë= dêìåÇä~ÖÉ= ÑΩê= ÉáåÉå= sÉêÖäÉáÅÜ= îçå= ìåíÉêëÅÜáÉÇäáÅÜÉå= ^åJ 
íêáÉÄëâçåòÉéíÉå=ÜÉê~åÖÉòçÖÉå=ïÉêÇÉåX= ~ääÉêÇáåÖë= ëáåÇ=ÇáÉ= áã= ÑçäÖÉåÇÉå=ÖÉå~ååíÉå=dÉJ 
ëáÅÜíëéìåâíÉ=òì=ÄÉêΩÅâëáÅÜíáÖÉåK 

få= c~ÜêòóâäÉåI= ÇáÉ= Ç~ë= Éìêçé®áëÅÜÉ= sÉêâÉÜêëÖÉëÅÜÉÜÉå= áã= mhtJ_ÉêÉáÅÜ= ÄÉëëÉê= ~äë= ÇÉê 
kbcw=~ÄÄáäÇÉåI=òÉáÖÉå=ëáÅÜ=ÑçäÖÉåÇÉ=qÉåÇÉåòÉåW 

•	 aáÉ= sÉêÄê~ìÅÜëÉáåëé~êìåÖÉå= ÇìêÅÜ= ÇÉå= báåë~íò= îçå= _êÉååëíçÑÑòÉääÉåJ^åíêáÉÄÉå= áã 
mhtJpÉâíçê=ïÉêÇÉå=áã=êÉ~äÉå=sÉêâÉÜêëÖÉëÅÜÉÜÉå=ÖÉêáåÖÉê=~ìëÑ~ääÉå=~äë=áã=kbcw=ÖÉJ 
ãÉëëÉå= ÄòïK= ëáãìäáÉêí= E~åëí~íí= PMJQRB= áã= kbcw= łåìê= åçÅÜ“= NMJPMB= áã= evwbjJ 
wóâäìëFK 

•	 ^ìÅÜ= áå= ÇÉå= êÉ~äáí®íëå~ÜÉå= c~ÜêòóâäÉå=jlabj= ìåÇ= evwbj=ïÉêÇÉå= Ó= ~å~äçÖ= òìã 
kbcw= Ó= ÇìêÅÜ= _êÉååëíçÑÑòÉääÉåJ^åíêáÉÄÉ= ëÉÜê= ÜçÜÉ= sÉêÄê~ìÅÜëêÉÇìâíáçåÉå= áå= ÇÉå 
qÉáäòóâäÉå= ÉêòáÉäíI= ïÉäÅÜÉ= Ç~ë= ëí®ÇíáëÅÜÉ= sÉêâÉÜêëÖÉëÅÜÉÜÉå= ÄÉëÅÜêÉáÄÉå= EQMJRMB 
sÉêÄê~ìÅÜëêÉÇìâíáçåFK 

•	 rå~ÄÜ®åÖáÖ=îçã=c~Üêòóâäìë= ä~ëëÉå=ëáÅÜ=ãáí=ÇÉã=t~ëëÉêëíçÑÑJ_êÉååëíçÑÑòÉääÉå~åíêáÉÄ 
ÇáÉ=Öê∏≈íÉå=hê~ÑíëíçÑÑÉáåëé~êìåÖÉå= áã=sÉêÖäÉáÅÜ= òì= âçåîÉåíáçåÉääÉå=^åíêáÉÄÉå=ÉêòáÉJ 
äÉåK 

•	 få=ÇÉå=êÉ~äáí®íëå~ÜÉå=c~ÜêòóâäÉå=jlabj=ìåÇ=evwbj=áëí=ÇáÉ=qÉåÇÉåòI=Ç~ëë=ÇÉê=báåJ 
ë~íò= îçå=_êÉååëíçÑÑòÉääÉå~åíêáÉÄÉå=ÄÉá= ëÅÜïÉêÉå= c~ÜêòÉìÖÉå= òì=Öê∏≈ÉêÉå= hê~ÑíëíçÑÑJ 
Éáåëé~êìåÖÉå=ÑΩÜêíI=ïÉëÉåíäáÅÜ=~ìëÖÉéê®ÖíÉê=~äë=áã=kbcwK 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc MJNR 
bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

MKS häáã~Ö~ëÉãáëëáçåÉå=éêç=ÖÉÑ~ÜêÉåÉã=háäçãÉíÉê 

aáÉ=hê~ÑíëíçÑÑîÉêÄê®ìÅÜÉ=ÇÉê=îÉêëÅÜáÉÇÉåÉå=^åíêáÉÄëLhê~ÑíëíçÑÑJhçãÄáå~íáçåÉå=ä~ëëÉå=ëáÅÜ 
ÇáêÉâí=áå=`lOJbãáëëáçåÉå=éêç=ÖÉÑ~ÜêÉåÉã=háäçãÉíÉê=ìãêÉÅÜåÉåK=a~ÄÉá=Ü~åÇÉäí=Éë=ëáÅÜ=êÉáå 
ìã=ÇáÉ=bãáëëáçåÉå=~ìë=ÇÉã=c~ÜêòÉìÖÄÉíêáÉÄ=Ełq~åâJíçJtÜÉÉä“FK 

aáÉ=häáã~Ö~ëÉãáëëáçåÉå=ÇìêÅÜ=ÇáÉ=_ÉêÉáíëíÉääìåÖ=ÇÉê=hê~ÑíëíçÑÑÉ= EłtÉääJíçJq~åâ“F= ä~ëëÉå 
ëáÅÜ= Ç~åå= ãáí= ÇÉå= hê~ÑíëíçÑÑîÉêÄê®ìÅÜÉå= Ełq~åâJíçJtÜÉÉä“F= òì= häáã~Ö~ëÉãáëëáçåÉå= éêç 
ÖÉÑ~ÜêÉåÉã=háäçãÉíÉê=EłtÉääJíçJtÜÉÉä“F=îÉêâåΩéÑÉåK 

a~ë= ̂ `b^JwáÉä= îçå= NQM=ÖLâã= Äáë= OMMUI= Ç~ë= ëáÅÜ= êÉáå= ~ìÑ= ÇáÉ= ̀ lOJbãáëëáçåÉå= ~ìë= ÇÉã 
c~ÜêÄÉíêáÉÄ=ÄÉòáÉÜíI= ëÅÜÉáåí=ÇìêÅÜ=j~≈å~ÜãÉå= áã=^åíêáÉÄëëíê~åÖ=ÉêêÉáÅÜÄ~êK=_Éáã=_ÉåJ 
òáåJsÉêÄêÉååìåÖëãçíçêJmht= äáÉÖÉå= ÇáÉ= sÉêÄÉëëÉêìåÖëéçíÉåòá~äÉ= áåëÄÉëçåÇÉêÉ= áå= ÇÉê 
báåÑΩÜêìåÖ=ÇÉë=aáêÉâíÉáåëéêáíòÉêãçíçêëI=ÇÉê=ëÅÜïÉÑÉäÑêÉáÉë=_Éåòáå=ÉêÑçêÇÉêíK=_Éá=sÉêÄêÉåJ 
åìåÖëãçíçê~åíêáÉÄÉå=~ääÖÉãÉáå=ëáåÇ=òì=Éêï®ÜåÉåW=pí~êíÉêLdÉåÉê~íçêJbáåÜÉáíI=QO=s=_çêÇJ 
åÉíòI=çéíáãáÉêí=ëÅÜ~äíÉåÇÉ=^ìíçã~íÖÉíêáÉÄÉ=ÉíÅK 

a~ë= brJwáÉä= îçå= NOM=ÖLâã= Äáë= OMNO= ëÅÜÉáåí= ãáí= ÇáÉëÉå= j~≈å~ÜãÉå= â~ìã= ÉêêÉáÅÜÄ~êK 
aìêÅÜ=^ìëåìíòìåÖ=~ääÉê=iÉáÅÜíÄ~ìéçíÉåòá~äÉ=áëí=~ÄÉê=~ìÅÜ=ÇáÉëÉë=wáÉä=ÉêêÉáÅÜÄ~êK=räíáã~íáî 
ëÅÜÉáåÉå=NNM=ÖLâã=ÉêêÉáÅÜÄ~êK=aÉêòÉáí=áëí=àÉÇçÅÜ=ÇÉê=qêÉåÇ=òì=áããÉê=ëÅÜïÉêÉå=mhtë=ìåJ 
ÖÉÄêçÅÜÉåK 

_Éá=ÇáÉëÉå=^ÄëÅÜ®íòìåÖÉå=ïáêÇ=Ç~îçå=~ìëÖÉÖ~åÖÉåI=Ç~ëë=ÇÉê=aìêÅÜëÅÜåáíí=ÇÉê=îÉêâ~ìÑíÉå 
mhtë= ~ìÅÜ= áå= wìâìåÑíI= ïáÉ= ÜÉìíÉI= êìåÇ= QMB= Äáë= RMB=Ü∏ÜÉêÉ= hê~ÑíëíçÑÑîÉêÄê®ìÅÜÉ= ~ìÑJ 
ïÉáëí=~äë=Ç~ë=ÄÉëíÉ=c~ÜêòÉìÖK=báå=òìë®íòäáÅÜÉë=Öêç≈Éë=oÉÇìâíáçåëéçíÉåòá~ä= äáÉÖí=~äëç= áåëJ 
ÄÉëçåÇÉêÉ= Ç~êáåI= mhtë= òì= îÉêâ~ìÑÉåI= ÇáÉ= ÄÉëëÉê= ~å= ÇáÉ= í~íë®ÅÜäáÅÜÉå= iÉáëíìåÖë~åÑçêÇÉJ 
êìåÖÉå= ~åÖÉé~ëëí= ëáåÇK= aáÉë= ÄÉÇÉìíÉí= ÉáåÉ= oÉÇìâíáçå= ÇÉê= §ÄÉêãçíçêáëáÉêìåÖI= ~äëç= Éáå 
açïåëáòáåÖ=ÇÉê=jçíçêäÉáëíìåÖÉåK 

^ì≈ÉêÇÉã=áëí=òì=ÄÉ~ÅÜíÉåI=Ç~ëë=áå=ÇÉå=ÜáÉê=ÇáëâìíáÉêíÉå=sÉêÄê®ìÅÜÉå=ÇáÉ=ÇìêÅÜ=kÉÄÉå~ÖJ 
ÖêÉÖ~íÉ= îÉêìêë~ÅÜíÉå= sÉêÄê®ìÅÜÉ= åáÅÜí= ÄÉêΩÅâëáÅÜíáÖí= ëáåÇK= aáÉë= ÄÉíêáÑÑí= häáã~~åä~ÖÉåI 
jìäáíãÉÇá~ÉáåêáÅÜíìåÖÉå=ÉíÅK=aÉê=sÉêÄê~ìÅÜ=ÇáÉëÉê=kÉÄÉå~ÖÖêÉÖ~íÉ=áëí=Éáå=ÉáåÉã=ëíÉíáÖÉå 
^åëíáÉÖ=ÄÉÖêáÑÑÉåK 

^ÄÄáäÇìåÖ= MJT= òÉáÖí= ÇáÉ= häáã~Ö~ëÉãáëëáçåÉå= ÇÉê= ÖÉë~ãíÉå= hê~ÑíëíçÑÑâÉííÉ= EłtÉääJíçJ 
tÜÉÉä“FK=wìë®íòäáÅÜ=ëáåÇ=ÇáÉ=bãáëëáçåÉå=~ìë=ÇÉê=eÉêëíÉääìåÖ=ÇÉê=c~ÜêòÉìÖÉ=ÉáåÖÉòÉáÅÜåÉíK 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 
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MJNS sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

^ÄÄáäÇìåÖ=MJTW=`lOJûèìáî~äÉåíJbãáëëáçåÉå=~ìë=c~ÜêòÉìÖÜÉêëíÉääìåÖI=c~ÜêòÉìÖÄÉJ 
íêáÉÄ=ìåÇ=hê~ÑíëíçÑÑÄÉêÉáíëíÉääìåÖ=áå=ÇÉê=dçäÑJhä~ëëÉ 

aáÉ= báåÑΩÜêìåÖ= îçå= bêÇÖ~ë= Éêã∏ÖäáÅÜí= ÖÉÖÉåΩÄÉê= _Éåòáå= ÉáåÉ= oÉÇìâíáçå= ÇÉê= `lOJ 
ûèìáî~äÉåíJbãáëëáçåÉå=éêç=háäçãÉíÉê=ìã=ïÉáíÉêÉ=OOB=Äáë=OVB=ÄòïK=ÖÉÖÉåΩÄÉê=ÇÉã=aáÉJ 
ëÉäJsÉêÄêÉååìåÖëãçíçêJmht=ìã=PB=Äáë=NOBK 

aê~ëíáëÅÜÉ=oÉÇìâíáçåÉå=ÇÉê=häáã~Ö~ëÉãáëëáçåÉå=ëáåÇ=ÇìêÅÜ=ÇáÉ=báåÑΩÜêìåÖ=îçå=hê~ÑíëíçÑJ 
ÑÉå=~ìÑ=ÇÉê=_~ëáë=ÉêåÉìÉêÄ~êÉê=båÉêÖáÉå=ã∏ÖäáÅÜK=få=sÉêÄáåÇìåÖ=ãáí=_êÉååëíçÑÑòÉääÉå=â∏åJ 
åÉå=ÇáÉ=bãáëëáçåÉå=ΩÄÉê=ÇáÉ=ÖÉë~ãíÉ=hê~ÑíëíçÑÑâÉííÉ=EłtÉääJíçJtÜÉÉä“F=ìã=ΩÄÉê=VMB=êÉJ 
ÇìòáÉêí=ïÉêÇÉåK=tÉêÇÉå=ÇáÉ=ÄÉá=ÇÉê=eÉêëíÉääìåÖ=ÇÉê=c~ÜêòÉìÖÉ=ÉãáííáÉêíÉå=häáã~Ö~ëÉ=ãáí 
ÄÉêΩÅâëáÅÜíáÖíI=ëç=ÉêÖÉÄÉå=ëáÅÜ=oÉÇìâíáçåÉå=ìã=êìåÇ=TRBK 

MKT báåÑΩÜêìåÖëëòÉå~êáÉå 

aáÉ=_Éíê~ÅÜíìåÖ=ÇÉê=häáã~Ö~ëÉãáëëáçåÉå= ÉáåÉë= ÉáåòÉäåÉå= c~ÜêòÉìÖë= ëíÉääÉå=ÇáÉ=ã~ñáã~ä 
ÉêêÉáÅÜÄ~êÉ= oÉÇìâíáçå= Ç~êK= aáÉë= ÉåíëéêáÅÜí= ~äëç= ÉáåÉã= pòÉå~êáçI= áå= ÇÉã= ~ääÉ= c~ÜêòÉìÖÉ 
ÇáÉëÉå= tÉêí= ÉêêÉáÅÜÉåK= a~= Éáå= ëçäÅÜÉê= wìëí~åÇ= åáÅÜí= ~Ç= ÜçÅ= ÉêêÉáÅÜÄ~ê= áëíI= ïÉêÇÉå= ÜáÉê 
pòÉå~êáÉå=ÑΩê=ÇáÉ=j~êâíÉáåÑΩÜêìåÖ=~äíÉêå~íáîÉê=^åíêáÉÄëLhê~ÑíëíçÑÑJhçãÄáå~íáçåÉå=ÉåíïáâJ 
âÉäí=ìåÇ=ãáí=ÇÉã=_~ëáëJpòÉå~êáçI=ÇÉê=bêêÉáÅÜìåÖ=ÇÉë=^`b^JwáÉäëI=îÉêÖäáÅÜÉåK 

aáÉ= _ìåÇÉëêÉÖáÉêìåÖ= Ü~í= ÇÉë= Éêâä®êíÉ= wáÉäI= ÇáÉ= bãáëëáçåÉå= ~å= âäáã~êÉäÉî~åíÉå=d~ëÉå= áå 
aÉìíëÅÜä~åÇ= Äáë= OMMR=ìã=ORB= ÖÉÖÉåΩÄÉê= NVVM= òì= êÉÇìòáÉêÉåK= a~ë= bêêÉáÅÜÉå= ÉáåÉê= ëçäJ 
ÅÜÉå=oÉÇìâíáçå=áã=mhtJsÉêâÉÜê=áëí=~ìëÖÉëÅÜäçëëÉåK 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc MJNT 
bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

^ìÑ=ÇÉê=_~ëáë=ÇÉê=bêÖÉÄåáëëÉ=ÇÉë=fåíÉêÖçîÉêåãÉåí~ä=m~åÉä=çå=`äáã~íÉ=`Ü~åÖÉ=ïÉêÇÉå=áå 
aÉìíëÅÜä~åÇ=~äë=ïÉáíÉêÉ=wáÉäÉ=oÉÇìâíáçåÉå=ìã=QMB=Äáë=OMOR=ìåÇ=ìã=UMB=Äáë=OMRM=ÇáëâìJ 
íáÉêíK 

a~=~åÇÉêÉ=båÉêÖáÉîÉêÄê~ìÅÜëëÉâíçêÉå=àÉÇçÅÜ=áå=ÇÉê=`lOJoÉÇìâíáçå=ïÉëÉåíäáÅÜ=ïÉáíÉê=ÑçêíJ 
ÖÉëÅÜêáííÉå=ëáåÇ=~äë=ÇÉê=píê~≈ÉåîÉêâÉÜêI=ïáêÇ= áã=o~ÜãÉå=ÇáÉëÉê=píìÇáÉ= ÉáåÉ=OMBáÖÉ=oÉJ 
Çìâíáçå=ÇÉê=dÉë~ãíÉãáëëáçåÉå= âäáã~êÉäÉî~åíÉê=d~ëÉ=Äáë= OMOM= áã=sÉêÖäÉáÅÜ= òì=NVVM=~äë 
wáÉä= ÑÉëí=ÖÉäÉÖíK=aáÉë=ÉåíëéêáÅÜí= áå=Éíï~=ÇÉã=páåå=ÇÉê=wáÉäëÉíòìåÖ=ÇÉê=brI=Äáë=OMOM=ÉáåÉ 
OMBáÖÉ= pìÄëíáíìíáçå= ÜÉêâ∏ããäáÅÜÉê= lííçJ= ìåÇ= aáÉëÉäâê~ÑíëíçÑÑÉ= ÇìêÅÜ= ~äíÉêå~íáîÉ= hê~ÑíJ 
ëíçÑÑÉ=òì=ÉêêÉáÅÜÉåI=ÜáÉê=~ääÉêÇáåÖë=áã=sÉêÖäÉáÅÜ=òìã=g~Üê=OMMMK 

pòÉå~êáÉå= ÑΩê= ÇáÉ= båíïáÅâäìåÖ= ÇÉê= häáã~Ö~ëÉãáëëáçåÉå= ~ìë= ÇÉã= mhtJpíê~≈ÉåîÉêâÉÜê= áå 
aÉìíëÅÜä~åÇ=ÉêÖÉÄÉåI=Ç~ëë=ÄÉá=bêêÉáÅÜÉå=ÇÉê=^`b^JwáÉäÉ=ìåÇ=cçêíëÉíòìåÖ=ÇáÉëÉê=båíïáÅâJ 
äìåÖ=Äáë=òìê=ã~ñáã~äÉå=oÉÇìâíáçå=~ìÑ=NOU=ÖLâã=áã=g~Üê=OMNO=ÉáåÉ=oÉÇìâíáçå=ÇÉê=häáã~J 
Ö~ëÉãáëëáçåÉå= Äáë= OMOM=ÖÉÖÉåΩÄÉê= NVVM= îçå=NPB=ÉêêÉáÅÜÄ~ê= áëí= EëáÉÜÉ=^ÄÄáäÇìåÖ= MJUFK 
tÉáíÉêÉ= jáåÇÉêìåÖÉå= ÇìêÅÜ= dÉïáÅÜíëêÉÇìâíáçåÉå= ëáåÇ= ã∏ÖäáÅÜX= ÉáåÉ= ãáåáã~äÉ= `lOJ 
bãáëëáçå=îçå=NNM=ÖLâã=áã=aìêÅÜëÅÜåáíí=ÇÉê=îÉêâ~ìÑíÉå=mhtë=ëÅÜÉáåí=ÉêêÉáÅÜÄ~êK 

^ÄÄáäÇìåÖ= MJUW= pòÉå~êáÉå= ÇáÉ= häáã~Ö~ëÉãáëëáçåÉå= ~ìë= ÇÉã= mhtJsÉêâÉÜê= áå 
aÉìíëÅÜä~åÇ 
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Basis-Szenario (ACEA) 

Szenario Erdgas-EU 

Szenario 
H2BZ-NG/REG-VES 
Szenario 
H2BZ-100%REG-Shell 

aáÉ=báåÑΩÜêìåÖ=îçå=bêÇÖ~ëJsÉêÄêÉååìåÖëãçíçêJmhtë=òìë®íòäáÅÜ=òìê=bÑÑáòáÉåòëíÉáÖÉêìåÖ=áå 
ÇÉå=âçåîÉåíáçåÉääÉå=^åíêáÉÄÉå=ÑΩÜêí=ÄÉá=bêêÉáÅÜÉå=ÇÉë=îçå=ÇÉê=bìêçé®áëÅÜÉå=råáçå=ÑçêãìJ 
äáÉêíÉå=wáÉäëI=Äáë=OMOM=NMB=ÇÉë=_ÉåòáåJ=ìåÇ=aáÉëÉäJsÉêÄê~ìÅÜë=áã=mhtJsÉêâÉÜê=ÇìêÅÜ=bêÇJ 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



MJNU sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc 

bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

Ö~ë=òì=ÉêëÉíòÉåI=òì=ÉáåÉê=oÉÇìâíáçå=ÇÉê=häáã~Ö~ëÉãáëëáçåÉå=ìã=NQISBI=ÇKÜK=ìã=òìë®íòäáJ 
ÅÜÉ=NIT=mêçòÉåíJmìåâíÉ=ÖÉÖÉåΩÄÉê=ÇÉã=_~ëáëJpòÉå~êáç=ÄÉá=bêêÉáÅÜÉå=ìåÇ=cçêíÑΩÜêìåÖ=ÇÉë 
^`b^JwáÉäëK 

tÉêÇÉå=òìë®íòäáÅÜ=òìê=bÑÑáòáÉåòëíÉáÖÉêìåÖ= áå=ÇÉå=âçåîÉåíáçåÉääÉå=^åíêáÉÄÉå=t~ëëÉêëíçÑÑJ 
_êÉååëíçÑÑòÉääÉåJmhtë=~Ä=ÇÉã=g~Üê=OMMT=ÉáåÖÉÑΩÜêí=ìåÇ=ïÉêÇÉå=RMB=Äáë=NMMB=ÇÉë=t~ëJ 
ëÉêëíçÑÑë=~ìë= ÉêåÉìÉêÄ~êÉå=båÉêÖáÉå= ÄÉêÉáí= ÖÉëíÉääíI= ëç= ëáåÇ=oÉÇìâíáçåÉå=ÇÉê= häáã~Ö~ëÉJ 
ãáëëáçåÉå=ìã=OMB=Äáë=PMB=áã=g~Üê=OMOM=êÉ~äáëíáëÅÜ=ÉêêÉáÅÜÄ~êK=_Éá=îçêëáÅÜíáÖÉå=^åå~ÜJ 
ãÉå= â~åå= Äáë= OMOR= ÇÉê= ÖÉë~ãíÉ= hê~ÑíëíçÑÑîÉêÄê~ìÅÜ= áã= mhtJsÉêâÉÜê= áå= aÉìíëÅÜä~åÇ 
ÇìêÅÜ=t~ëëÉêëíçÑÑ=~ìë=ÉêåÉìÉêÄ~êÉå=båÉêÖáÉå=ÖÉÇÉÅâí=ïÉêÇÉåK 

hÉáåÉ=~åÇÉêÉ=^åíêáÉÄëLhê~ÑíëíçÑÑJhçãÄáå~íáçå=Ü~í=Éáå=Ü∏ÜÉêÉë=oÉÇìâíáçåëéçíÉåòá~ä=~äë=ÇáÉ 
hçãÄáå~íáçå= t~ëëÉêëíçÑÑJ_êÉååëíçÑÑòÉääÉK= t~ëëÉêëíçÑÑJsÉêÄêÉååìåÖëãçíçêJmhtë= Ü~ÄÉå 
~åå®ÜÉêåÇ=Ç~ë=ÖäÉáÅÜÉ=oÉÇìâíáçåëéçíÉåòá~äI=ïÉåå=ÇÉê=t~ëëÉêëíçÑÑ=òì=NMMB=~ìë=ÉêåÉìÉêJ 
Ä~êÉå=nìÉääÉå=ëí~ããíK=^ìÅÜ=_êÉååëíçÑÑòÉääÉåJmhtëI=ÇáÉ=ΩÄÉê=ÉáåÉå=oÉÑçêãÉê=áã=c~ÜêòÉìÖ 
jÉíÜ~åçä=çÇÉê=bíÜ~åçä=~äë=hê~ÑíëíçÑÑ=åìíòÉåI=Ü~ÄÉå=Éáå=~åå®ÜÉêåÇ=ÖäÉáÅÜÉë=oÉÇìâíáçåëéçJ 
íÉåòá~äK=^ääÉêÇáåÖë=áëí=êÉ~äáëíáëÅÜ=åìê=_áçã~ëëÉ=~äë=ÉêåÉìÉêÄ~êÉ=nìÉääÉ=òìê=eÉêëíÉääìåÖ=ÇáÉJ 
ëÉê=hê~ÑíëíçÑÑÉ=ÉáåëÉíòÄ~êK=a~ë=mçíÉåòá~ä= òìê=pìÄëíáíìíáçå= îçå= ÑçëëáäÉå=hê~ÑíëíçÑÑÉå=ÇìêÅÜ 
_áçJbíÜ~åçä= äáÉÖí= áå=aÉìíëÅÜä~åÇ= ÄÉá=ã~ñáã~ä= NSB=ÄòïK= áå= ÇÉê= bìêçé®áëÅÜÉå=råáçå= ÄÉá 
ã~ñáã~ä=OOBK=a~ë=pìÄëíáíìíáçåëéçíÉåòá~ä=ÑΩê=jÉíÜ~åçä=~ìë=_áçã~ëëÉ=äáÉÖí=áå=aÉìíëÅÜä~åÇ 
ÄÉá=ã~ñáã~ä=OQBI=áå=ÇÉê=br=ÄÉá=ã~ñáã~ä=PPBK=fã=dÉÖÉåë~íò=Ç~òì=â~åå=t~ëëÉêëíçÑÑ=ëçJ 
ïçÜä=~ìë=_áçã~ëëÉ=~äë=~ìÅÜ=~ìë=~ääÉå=ÉêåÉìÉêÄ~êÉå=píêçãÉêòÉìÖìåÖëíÉÅÜåçäçÖáÉå=EtáåÇI 
t~ëëÉêI=pçååÉ=ÉíÅKF=ÜÉêÖÉëíÉääí=ïÉêÇÉåK 

räíáã~íáî= â∏ååÉå= ÇáÉ= häáã~Ö~ëÉãáëëáçåÉå= ãáí= t~ëëÉêëíçÑÑJ_êÉååëíçÑÑòÉääÉåJmhtë= îçääJ 
ëí®åÇáÖ=îÉêãáÉÇÉå=ïÉêÇÉåK 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc=bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd MJNV 

wìë~ããÉåÑ~ëëìåÖ 

MKU ^åíêáÉÄëLhê~ÑíëíçÑÑJhçãÄáå~íáçåÉå=Ó=j~íêáñ=ÇÉê=ïáÅÜíáÖëíÉå=bêÖÉÄåáëëÉ=ÑΩê=ÇÉå=wÉáíÜçêáòçåí=OMNM=Äáë=OMOM 

hê~ÑíëíçÑÑ=EhÉííÉF ^åíêáÉÄ mêáã®êÉåÉêÖáÉéçíÉåòá~ä häáã~Ö~ëÉãáëëáçåÉå=E`lOJûèìáî~äÉåíF=xÖLâãz 
dçäÑJhä~ëëÉ 

hê~ÑíëíçÑÑâçëíÉå 
xbìêçJ¿Lâãz 
dçäÑJhä~ëëÉ 

wÉáíÜçêáòçåí=hê~ÑíëíçÑÑ wÉáíÜçêáòçåí 
^åíêáÉÄ 

sçêÖÉä~ÖÉêíÉ c~ÜêòÉìÖÄÉíêáÉÄ c~ÜêòÉìÖJ pìããÉ 
hê~ÑíëíçÑÑâÉííÉ ÜÉêëíÉääìåÖ 

N _Éåòáå=EoçÜ∏äF sÉêÄêÉååìåÖëãçíçê tÉäíïÉáíÉë=c∏êÇÉêã~ñáãìã=îçê=OMNM PT=±=NN NQM=±=QO OR OMN=±=RO NIPR=±=MIQM báåÖÉÑΩÜêí báåÖÉÑΩÜêí 

O _Éåòáå=EoçÜ∏äF _êÉååëíçÑÑòÉääÉ 
Éêï~êíÉíX=oÉëëçìêÅÉå=~ìÑ=ïÉåáÖÉ 
i®åÇÉê=âçåòÉåíêáÉêí PP=±=NM NOS=±=QM PR=±=NM NVP=±=RN NIOO=±=MIPV báåÖÉÑΩÜêí ^Ä=OMMT 

P aáÉëÉä=EoçÜ∏äF sÉêÄêÉååìåÖëãçíçê NV=±=R NPN=±=PN OP NTQ=±=PS NIQO=±=MIPQ báåÖÉÑΩÜêí báåÖÉÑΩÜêí 

Q aáÉëÉä=EbêÇÖ~ë=îá~=cáëÅÜÉêJqêçéëÅÜJ 
póåíÜÉëÉF 

sÉêÄêÉååìåÖëãçíçê bêÇÖ~ëJoÉëëçìêÅÉå=~ìÑ=ïÉåáÖÉ=i®åÇÉê 
âçåòÉåíêáÉêí 

QO=±=NM NPN=±=PN OP NVT=±=QN OISR=±=MISP få=ÉáåòÉäåÉå=j®êâíÉå 
ÉáåÖÉÑΩÜêí 

báåÖÉÑΩÜêí 

R aáÉëÉä=EoÉëíÜçäò=îá~=eqrF sÉêÄêÉååìåÖëãçíçê iáÖåçÅÉääìäçëÉ=áå=brW=bêë~íò=îçå=NMJ 
RMB=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÜÉìíÉ 

NN=±=P NPN=±=PN OP PQ=±=P OITS=±=MITN få=båíïáÅâäìåÖ=E~Ä=OMMRF báåÖÉÑΩÜêí 

S bíÜ~åçä=EwìÅâÉêêΩÄÉåF _êÉååëíçÑÑòÉääÉ wìÅâÉêêΩÄÉå=áå=brW=bêë~íò=îçå=OJORB 
ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÜÉìíÉ 

RM=±=NS M PR=±=NM UR=±=NV QIMN=±=NIOS sÉêÑΩÖÄ~êX=q~åâëíÉääÉåJ 
fåÑê~ëíêìâíìê=ÑÉÜäí 

^Ä=OMMT 

T bíÜ~åçä=EoÉëíÜçäò=îá~=pp`cF _êÉååëíçÑÑòÉääÉ iáÖåçÅÉääìäçëÉ=áå=brW=bêë~íò=îçå=TJPQB 
ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÜÉìíÉ 

NT=±=R M PR=±=NM RN=±=NN PINT=±=NIMR få=båíïáÅâäìåÖ=E~Ä=OMMRF ^Ä=OMMT 

U jÉíÜ~åçä=EbêÇÖ~ëF _êÉååëíçÑÑòÉääÉ ëKçK QP=±=NQ VQ=±=PM PR=±=NM NTO=±=QR NITN=±=MIRR sÉêÑΩÖÄ~êX=q~åâëíÉääÉåJ 
fåÑê~ëíêìâíìê=ÑÉÜäí 

^Ä=OMMT 

V jÉíÜ~åçä=EoÉëíÜçäòF _êÉååëíçÑÑòÉääÉ iáÖåçÅÉääìäçëÉ=áå=brW=bêë~íò=îçå=NMJ 
RMB=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÜÉìíÉ 

NP=±=Q M PR=±=NM QU=±=NN PIVT=±=OINT få=båíïáÅâäìåÖ=E~Ä=OMMRF ^Ä=OMMT 

NM aêìÅâÉêÇÖ~ë=EbáåÖ~åÖëÇêìÅâ=MIN=jm~F sÉêÄêÉååìåÖëãçíçê ëKçK PR=±=NM NMP=±=PN OQ NSO=±=QN NIQN=±=MIQO báåÖÉÑΩÜêí=EkáëÅÜÉF báåÖÉÑΩÜêí 

NN aêìÅâÉêÇÖ~ë=EbáåÖ~åÖëÇêìÅâ=Q=jm~F sÉêÄêÉååìåÖëãçíçê ëKçK OO=±=T NMP=±=PN OQ NQV=±=PT NIPM=±=MIPV báåÖÉÑΩÜêí=EkáëÅÜÉF báåÖÉÑΩÜêí 

NO cäΩëëáÖÉêÇÖ~ë=EfãéçêíF sÉêÄêÉååìåÖëãçíçê ëKçK OO=±=T NMP=±=PN OQ NQV=±=PT NIPU=±=MIQO sÉêÑΩÖÄ~êX=q~åâëíÉääÉåJ 
fåÑê~ëíêìâíìê=ÑÉÜäí 

bêëíÉ 
c~ÜêòÉìÖÉ 

NP aêìÅâï~ëëÉêëíçÑÑ=EbêÇÖ~ëF sÉêÄêÉååìåÖëãçíçê ëKçK OMT=±=SO M  OQ  OPN=±=SO PIVN=±=NIQP sÉêÑΩÖÄ~êX=q~åâëíÉääÉåJ 
fåÑê~ëíêìâíìê=ÑÉÜäí 

^Ä=OMMR 

NQ aêìÅâï~ëëÉêëíçÑÑ=EoÉëíÜçäòF sÉêÄêÉååìåÖëãçíçê iáÖåçÅÉääìäçëÉ=áå=brW=bêë~íò=îçå=NMJ 
RMB=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÜÉìíÉ 

NO=±=P M  OQ  PR=±=P RIRR=±=OIPR få=båíïáÅâäìåÖ=E~Ä=OMMRF ^Ä=OMMR 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 



MJOM sbodibf`e=sbop`efbabkbo=^kqofb_phlkwbmqb=fj=fkafsfar^isbohbeo=fj=efk_if`h=^rc=bkbodfbJ=rka=ho^cqpqlccbfkpm^orkd 

wìë~ããÉåÑ~ëëìåÖ 

hê~ÑíëíçÑÑ=EhÉííÉF ^åíêáÉÄ mêáã®êÉåÉêÖáÉéçíÉåòá~ä häáã~Ö~ëÉãáëëáçåÉå=E`lOJûèìáî~äÉåíF=xÖLâãz 
dçäÑJhä~ëëÉ 

hê~ÑíëíçÑÑâçëíÉå 
xbìêçJ¿Lâãz 
dçäÑJhä~ëëÉ 

wÉáíÜçêáòçåí=hê~ÑíëíçÑÑ wÉáíÜçêáòçåí 
^åíêáÉÄ 

sçêÖÉä~ÖÉêíÉ c~ÜêòÉìÖÄÉíêáÉÄ c~ÜêòÉìÖJ pìããÉ 
hê~ÑíëíçÑÑâÉííÉ ÜÉêëíÉääìåÖ 

NR aêìÅâï~ëëÉêëíçÑÑ=EçÑÑëÜçêÉ=táåÇâê~ÑíF sÉêÄêÉååìåÖëãçíçê bêåÉìÉêÄ~êÉ=båÉêÖáÉå=brW=bêë~íò=îçå NR=±=R M  OQ  PV=±=R TITR=±=OIQS få=hçããÉêòá~äáëáÉêìåÖ=E~Ä ^Ä=OMMR 
RMJNMMB=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë OMMRF 
ÜÉìíÉ 

NS cäΩëëáÖï~ëëÉêëíçÑÑ=EbêÇÖ~ëF sÉêÄêÉååìåÖëãçíçê ëKçK OOM=±=SR M  OQ  OQQ=±=SR QIMR=±=NION sÉêÑΩÖÄ~êX=q~åâëíÉääÉåJ 
fåÑê~ëíêìâíìê=ÑÉÜäí 

^Ä=OMMR 

NT cäΩëëáÖï~ëëÉêëíçÑÑ=EoÉëíÜçäòF sÉêÄêÉååìåÖëãçíçê iáÖåçÅÉääìäçëÉ=áå=brW=bêë~íò=îçå=UJPTB 
ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÜÉìíÉ 

NR=±=R M  OQ  PV=±=R SIRQ=±=NIVQ få=båíïáÅâäìåÖ=E~Ä=OMMRF ^Ä=OMMR 

NU cäΩëëáÖï~ëëÉêëíçÑÑ=EçÑÑëÜçêÉ=táåÇâê~ÑíF sÉêÄêÉååìåÖëãçíçê bêåÉìÉêÄ~êÉ=båÉêÖáÉå=brW=bêë~íò=îçå NU=±=R M  OQ  QN=±=R UIRO=±=OIRU få=hçããÉêòá~äáëáÉêìåÖ=E~Ä ^Ä=OMMR 
QPJVMB=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë OMMRF 
ÜÉìíÉ 

NV cäΩëëáÖï~ëëÉêëíçÑÑ=Epçä~êíÜÉêãáëÅÜÉë 
hê~ÑíïÉêâF 

sÉêÄêÉååìåÖëãçíçê bìêçé~HjáííÉäãÉÉêê~ìãW=bêë~íò=îçå 
[NMMB=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÜÉìíÉ 

NP=±=Q M  OQ  PT=±=Q NPIRU=±=QIMP få=båíïáÅâäìåÖ=E~Ä=OMMRF ^Ä=OMMR 

OM aêìÅâï~ëëÉêëíçÑÑ=EbêÇÖ~ëF _êÉååëíçÑÑòÉääÉ ëKçK NOR=±=PV M PP=±=V NRV=±=QM OIPT=±=MIUV sÉêÑΩÖÄ~êX=q~åâëíÉääÉåJ 
fåÑê~ëíêìâíìê=ÑÉÜäí 

^Ä=OMMT 

ON aêìÅâï~ëëÉêëíçÑÑ=EoÉëíÜçäòF _êÉååëíçÑÑòÉääÉ ëKçK T=±=O M PP=±=V QM=±=V PIPS=±=NIQR få=båíïáÅâäìåÖ=E~Ä=OMMRF ^Ä=OMMT 

OO aêìÅâï~ëëÉêëíçÑÑ=EçÑÑëÜçêÉ=táåÇâê~ÑíF _êÉååëíçÑÑòÉääÉ ëKçK V=±=P M PP=±=V QO=±=V QISV=±=NIRR få=hçããÉêòá~äáëáÉêìåÖ=E~Ä 
OMMRF 

^Ä=OMMT 

OP cäΩëëáÖï~ëëÉêëíçÑÑ=EbêÇÖ~ëF _êÉååëíçÑÑòÉääÉ ëKçK NPP=±=QN M PP=±=V NSS=±=QO OIQR=±=MITT sÉêÑΩÖÄ~êX=q~åâëíÉääÉåJ 
fåÑê~ëíêìâíìê=ÑÉÜäí 

^Ä=OMMT 

OQ cäΩëëáÖï~ëëÉêëíçÑÑ=EoÉëíÜçäòF _êÉååëíçÑÑòÉääÉ ëKçK V=±=P M PP=±=V QP=±=V PIVR=±=NIOP få=båíïáÅâäìåÖ=E~Ä=OMMRF ^Ä=OMMT 

OR cäΩëëáÖï~ëëÉêëíçÑÑ=EçÑÑëÜçêÉ=táåÇâê~ÑíF _êÉååëíçÑÑòÉääÉ ëKçK NN=±=P M PP=±=V QQ=±=V RINR=±=NISP få=hçããÉêòá~äáëáÉêìåÖ=E~Ä 
OMMRF 

^Ä=OMMT 

OS cäΩëëáÖï~ëëÉêëíçÑÑ=Epçä~êíÜÉêãáëÅÜÉë 
hê~ÑíïÉêâF 

_êÉååëíçÑÑòÉääÉ ëKçK U=±=P M PP=±=V QN=±=V UION=±=OIRR få=båíïáÅâäìåÖ=E~Ä=OMMRF ^Ä=OMMT 

OT _~ííÉêáÉ=Epíêçããáñ=aÉìíëÅÜä~åÇF bäÉâíêç~åíêáÉÄ NOS=±=PT M hÉáåÉ=^åÖ~ÄÉå hÉáåÉ=^åÖ~ÄÉå NIOP=±=MIPS báåÖÉÑΩÜêí=EkáëÅÜÉF báåÖÉÑΩÜêí 

OU _~ííÉêáÉ=EçÑÑëÜçêÉ=táåÇâê~ÑíF bäÉâíêç~åíêáÉÄ bêåÉìÉêÄ~êÉ=båÉêÖáÉå=brW=bêë~íò=îçå 
[NMMB=ÇÉë=hê~ÑíëíçÑÑîÉêÄê~ìÅÜë=ÜÉìíÉ 

P=±=N M hÉáåÉ=^åÖ~ÄÉå hÉáåÉ=^åÖ~ÄÉå hÉáåÉ=^åÖ~ÄÉå få=hçããÉêòá~äáëáÉêìåÖ=E~Ä 
OMMRF 

báåÖÉÑΩÜêí 

iJ_JpóëíÉãíÉÅÜåáâ=dãÄe=⋅=a~áãäÉêëíêK=NR=⋅=URRON=lííçÄêìåå=⋅=qÉäK=MUVLSMUNNMM=⋅=áåÑç]äÄëíKÇÉ=⋅=ïïïKäÄëíKÇÉ 
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