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Zusammenfassung	  

>&$! Q,$35&$! ".$&$34936! <E! C$9C(&)*.&5$,! 5$4$&,0

(94! 4&.! 2$3!RQSMTB>! F=23/! N/7$3! <E!&4! ".92.0

5$C&$.!-/,!E39%!29(!U91'79(($3639'.7$36!Murkraft-‐

werk	   Graz! 4&.! $&,$3! Q,5#9((;$&(.1,5! -/,! 32?!

JVGW!PX! 1,2! $&,$4! S$5$;93C$&.(-$34Y5$,! -/,!

6,9##!ZW!EX*[9! %1!$33&)*.$,?!!

\3/.%!9;;$3! ($&.!HIJW! -/3;&$5$,2$, !E$,$*4&51,5$, !

7132$! C&(*$3!-/,! 2$,! N3/O$6.$,.7&)6;$3,! ,/)*!

6$&,$!'&,9;$!Q,.()*$&21,5!%14!M91C$5&,,!5$.3/''$,G!

29! 2&$! X&3.()*9'.;&)*6$&.! 2$(! JJI!P&/?! ]0N3/O$6.(!

91'! E31,2! 2$3!&,! 2$,! -$359,5$,$,! @9*3$,! 2$1.;&)*!

5$(1,6$,$,!MY3($,(.3/4#3$&($! %1,$*4$,2 !&,! :390

5$!5$(.$;;.!7&32?!<;;$32&,5(!(&,2!C&(!91'!<,59C$,!%1!

2$,!5$#;9,.$,!+,-$(.&.&/,(6/(.$,! C&(*$3!,/)*!6$&,$!

C$;9(.C93$,! <1((95$,! %1! 2$,! 7&3.()*9'.;&)*$,!

S9,2C$2&,51,5$,! 2$(! P13639'.7$36(! E39%!Y''$, .0

;&)*! -$3'A5C93G! (/! 29((! $&,$! (9)*;&)*$! >&(61((&/,!

2&$($3!N3/C;$49.&6!,13!$&,5$()*3^,6.!4Y5;&)*!&(.?!

R/3!2&$($4!F&,.$3531,2!7132$!2&$!$D!)/,(1;.!-/4!

XX:!_(.$33$&)*! 4&.!2$3!Q3(.$;;1,5!$&,$3!".12&$!%1!

2$,! 7&3.()*9'.;&)*$,! N$3(#$6.&-$,! 2$(! P13639'.0

7$36(!E39%!C$91'.395.G!2$3$,!Q35$C,&(!(&)*!7&$!'/;5.!

%1(944$,'9(($,!;9(($,L !

	  

§ Investitionskosten	  überproportional	  hoch:!>9(!P13639'.7$36!E39%!%$&5.!4&.!JGKH]HIJK[6X*! 2&$!*Y)*(0

.$,!(#$%&'&()*$,!+,-$(.&.&/,(6/(.$,!&,!$&,$4! M$,)*4936! 4&.!VI!Y(.$33$&)*&()*$,!X9(($3639'.9,;95$, ?	  

§ Aktuell	   sehr	   niedriges	   Strompreisniveau:! >&$!O9*3$(4&..;$3$,!S$'$3$,%#3$&($!&4! 2$1.()* 0Y(.$3̀

3$&)*&()*$,!".3/44936. !;&$5$,!C&(!HIHI !213)*7$5(! &,!$&,$4!M$3$&)*!1,.$3!DI !] HIJ K[PX*? !

§ Langfristiges	   Steigen	   der	   Börsenstrompreise	   wahrscheinlich:!<1(! '1,294$,.9 ;$3! "&)*.!(/;;.$,! (&)*!

2&$!".3/4#3$&($!,9)*!HIHI! -/,!&*3$4!96.1$;;! ,&$23&5$, !B&-$91!7&$2$3!,9)*! /C$,!C$7$5$, ?!Q&,!<,(.&$5!

2$3!@9*3$(C9($#3$&($!91'!VI !] HIJ K[PX*! C&(!HIDI!&(.!91(!$,$35&$7&3.()*9'.;&)*$3!"&)*.!C$53A,2C93?!

§ Stromgestehungskosten	   nicht	   wettbewerbsfähig:!>&$!M9,2C3$&.$!2$3!(#$%&'&()*$,!".3/45$(.$*1,5 (0

6/(.$,!'A3!29(! P13639'.7$36!E39%!;&$5.!4&.!aK!C&(!bK!] HIJ K[PX*! 2$1.;&)*!AC$3!2$,!C&(!HIDI!%1!$3793.$,0

2$,! P936.#3$&($,!?!

§ Hohes	  Risiko	  von	  Stranded	  Investments:!>&$!+,-$(.&.&/,$,!&,!29(!P13639'.7$36!6Y,,$, !94!".3/44936.!

91)*! &,!KI!@9*3$,!M$.3&$C(%$&.!,&)*. !%1!2$,! c9#&.9;6/(.$,! 2$3!Q,$35&$! ".$&$34936!<E!1,2!R$3C1,2!<E!

7&$2$3!-$32&$,.!7$32$,?!!

§ Attraktivität	   auch	   bei	   Projektfinanzierung	   gering:! >$3! #3/O$6.&449,$,.$! B9)*.$&;!2$3!($*3! */*$,!

(#$%&'&()*$,!+,-$(.&.&/,(6/(.$,! 'A* 3.!&,!c/,($d1$,%!29%1G!29((!(&)*!2&$!c9#&.9;6/(.$,!91)*!C$&!$&,$3!9;0

.$3,9.&-$,!N3/O$6.'&,9,%&$31,5!4&.!*/*$ 3!X9*3()*$&,;&)*6$&.!,&)*.! &,!$&,$4!-$3.3$.C93$,!e$&.39*4$,!3$0

'&,9,%&$3$,!;9(($,?!!

!
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Executive	  Summary	  

Q,$35&$!".$&$34936!<E!9,2!RQSMTB>!F=23/!N/7$3!

*9-$! O/&,.;=! 2$-$;/#$2! .*$! Murkraftwerk	   Graz,	   9!

*=23/!31, 0/' 03&-$3!#/7$3!#;9,.!;/)9.$2!&,!.*$!)&.=!/'!

E39%!7&.*!9!39.$2!$;$).3&)9;!/1.#1.!/'!(/4$!JV?W!PX!

9,2!9,!9,,1 9;!5$,$39.&/,!/'!9C/1.!ZW!EX*[9? !

>$(#&.$! .*$! '9).! .*9.!9;;! 3$d1&3$2! ;$59;!#$34&((&/,(!

*9-$!C$$,!9-9&;9C;$!(&,)$!HIJW!.*$!#3/O$).!2$-$;/#0

$3(!*9-$! ,/.! =$.!492$!9! '&,9;!2$)&(&/,! ./! (.93.!)/ ,0

(.31).&/,?!\*$!49&,!3$9(/,!'/3!.*&(! 2$;9=!&(!.*9.!.*$!

$)/,/4&)(! /'! .*$! QTS! JJI! 4&;;&/,!&,-$(.4$,.! *9(!

C$$,!&,)3$9(&,5;=!d1$(.&/,$2!(&,)$!7 */;$(9;$!$;$)0

.3&)&.=!#3&)$(!*9-$!23949.&)9;;=!2$)3$9($2!&,!.*$!;9(.!

'$7! =$93(?!F/7$-$3G! $f)$#.! '/3! .*$! #3/O$).$2! &,0

-$(.4$,.!)/(.(!,/!3$;&9C;$!(.9.$4$,.(!&,!3$;9.&/,!./!

.*$! $)/,/4&)(! /'! P13639'.7$36! E39%! *9-$! C$$,!

492$!#1C;&);=!9-9&;9C;$?!

+,! .*&(! )/,.$f.G ! $D! )/,(1;.! 79(! )/44&((&/,$2! C=!

XX:! <1(.3&9!7&.*!9!(.12=!./ !$-9;19.$!.*$!$)/,/4&)!

#$3(#$).&-$(! /'! P13639'.7$36! E39%?! \*$! 3$(1;.(! /'!

.*$! (.12=! 93$! (14493&%$2! &,! .*$! '/;;/7&,5! (.9. $0

4$,.( L!

	  

§ Investment	  costs	  significantly	  above	  average:!\*$!(#$)&'&)!&,-$(.4$,. !)/(.(!/'!.*$! P13639'.7$36!E39%!

gQTSHIJK!J?KH[6X* h!93$!.*$!*&5*$(.!94/,5!VI! <1(.3&9,!*=23/#/7$3!'9)&;&.&$(!1($2!'/3!9!C$,)*4936!9,9;0

=(&(?!	  

§ Currently	  very	   low	  wholesale	  electricity	  prices:!\*$!9,,19;!9-$395$!/'!7*/;$(9;$!$;$).3&)&.=!#3&)$(!&,!

.*$!E$349, 0<1(.3&9,!'/37932!4936$.!93$!#3/O$).$2!./!C$!)/,(&(.$,.;=!C$;/7!QTS HIJK!!DI[PX*!1,.&;!HIHI ?!

§ In	   the	   long-‐run	   wholesale	   electricity	   prices	   likely	   to	   increase:! :3/4! 9! '1,294$,.9;! #/&,.! /'! -&$7!

7*/;$(9;$!#3&)$(!(*/1;2!&,)3$9($!9'.$3!HIHI?!<!;$-$;!/'!QTSHIJK!VI[P X*!'/3!C9($;/92!)/,.39).(!&,!.*$!=$93!

HIDI!)9,!C$!#3$2&).$2!'3/4!9,!$,$35=!$)/,/4&)(!#$3(#$).&-$ ?!

§ Levelized	   costs	   of	   electricity	  not	   competitive:!\*$!39,5$!/'!$;$).3&)&.=!5$,$39.&/,!)/(.(! '/3 	  P13639'.0

7$36!E39%!;&$(!C$.7$$,!QTSHIJK!aK[PX* !./ !QTSHIJK!bK[PX* G!7*&)*!&(!);$93;=!9C/-$!.*$!$f#$).$2!7*/; $0

(9;$!$;$).3&)&.=!#3&)$(!1,.&;!HIDI?!

§ High	  risk	  of	  stranded	  investments:!\*$!)9#&.9;!)/(.(!/'! Q,$35&$!".$&$34936!<E!9,2 !R$3C1,2!<E!2/!,/.!

9;;/7!9!#9=C9)6!/'!&,-$(.4$,.!)/(.(!/'! P13639'.7$36!E39%!$-$,!&,!KI!=$93(!/' !/#$39.&/, ?!!

§ Also	  project	  finance	  shows	  low	  attractiveness:!\ *$!&,.3&,(&)!2&(92-9,.95$!/'!-$3=!*&5*!(#$)&'&)!&,-$(.0

4$,.! )/(.(! 7&;;!496$!&.!d1&.$!1,;&6$;=!.*9.!)9#&.9;!)/(.(!/'!9,!9;.$3,9.&-$!#3/O$).!'&,9,)&,5!)9,!C$!$93,$2!&,!

9, !9))$#.9C;$!.&4$!'394$?!!

!

!
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1 Hintergrund	  und	  Zielsetzung	  

>&$!Q,$35&$! ".$&$34936! <E!C$9C(&)*.&5$,! 5$4$&,0

(94! 4&.! 2$3!RQSMTB>! F=23/! N/7$3! <E!&4! ".92.0

5$C&$.!-/,!E39%!29(!U91'79(($3639'.7$36!Murkraft-‐

werk	   Graz!%1! $33&)*.$,G! 29(! C$&! $&,$3! Q,5#9((;$&(0

.1,5! -/,! 32?! JVGW!PX! $&,! S$5$;93C$&.(-$34Y5$,!

-/,! 6,9##! Z W!EX*[9! 91'7$&($,! (/;; ! iJj ?!B9)*2$4!

&4! @9*3! HIJW!91)*! 2$3! R$379;.1,5(5$3&)*.(*/'!

(^4.;&)*$!M$()*7$32$,!5$5$,!29(!N3/O$6.!9C5$7&$0

($,!*9.G!;&$5$,!9;;$!3$)*.;&)*$, !R/391(($.%1,5$,!'A3!

2$, !M91C$5&,,!2$(!c39'.7$36(!-/3 ?!!

<;;$32&,5!7132$!C&(*$3! ,/)*! 6$&,$! '&,9;$!Q,.()*$&0

21,5! %14! M91C$5&,,! 2$(! c39'.7$36(! 5$.3/''$,G! 29!

,&)*.!%1;$.%.!7$5$,!2$3!&,!2$,! -$359,5$,$,!@9*3$,!

2$1.;&)*! 5$(1,6$,$,! MY3($,(.3/4#3$&($! 2&$! X&3.0

()*9'.;&)*6$&.! 2$(! JJI !P&/?! ]0N3/O$6.(! &,! :395$! 5$0

(.$;;.! 7&32?!<1(!2&$($4!E31,2! *9.!2&$!Q,$35&$!".$&0

$34936!C$3$&.(!&4!@9*3!HIJW!C$5/,,$,!9;.$3,9.&-$,!

UY(1,5$, ! 'A3! $&,$! :&,9,%&$31,5! 2$(! N3/O$6.(!%1!

(1)*$,! ` !C(#7?!2&$!M$.$&;&51,5!-/,!+,-$(./3$,!iHj?!!

M&(!91'!<,59C$,!213)*!2&$!N3/O$6.C$.3$&C$3!%1!2$,!

5$#;9,.$,! +,-$(.&.&/,(6/(.$,! (&,2! C&(*$3! O$2/)*!

,/)*! 6$&,$!C$;9(.C93$,!<1((9 5$,!%1!2$,!7&3.()*9'.0

;&)*$,!S9,2C$2&,51,5$,! 2$(!P13639'.7$36(!E39%!&,!

2$3!_''$,.;&)*6$&.!-$3'A5C93G! (/!29((!$&,$! (9)*;&)*$!

>&(61((&/,! 2&$($3! N3/C;$49.&6! ,13! $&,5$()*3^,6.!

4Y5;&)*! &(.?!R/3! 2&$($4! F&,.$3531,2! 7132$! 2&$! $D!

)/,(1;.! -/4! XX:! _(.$33$&)*! 4&.! 2$3!" .12&$!„Be-‐

wertung	   der	   wirtschaftlichen	   Perspektiven	   des	  

Projekts	  Murkraftwerk	  Graz“!C$91'.395.?!!

e&$;!2$3!".12&$!&(.!2&$!E$5$,AC$3(.$;;1,5!2$3!+,-$ (0

.&.&/,(6/(.$, ! 2$(! P13639'.7$36(! E39%!4&.! -$30

5;$&)*C93$, !Y(.$33$&)*&()*$, !X9(($3639'.#3/O$6.$,G!

2&$!<C()*^. %1,5! 2$3! 4&..;$3$,! Q3%$151,5(6/(.$,!

(/7&$! 2&$! >13)*'A*31,5! $&,$3! -$3$&,'9)*.$,! X&3.0

()*9'.;&)*6$&.(9,9;=($! 'A3! 2&$! 5$(94.$! B1.%1,5(0

291$3!2$(!c39'.7$36(#3/O$6.(?!+,(C$(/,2$3$! (/;;!&,!

2&$($4! e1(944$,*9,5! 91'5$%$&5.! 7$32$,G! &,7&$0

7$&.!2&$!Q3%$151,5( 6/(.$,! ;9,5'3&(.&5!%1!2$,!S$' $0

3$,%#3$&($,! 9,! 2$,! ".3/4CY3($,! 6/,6133$,%'^*&5!

(&,2!1,2!294&.!$&,$,!#/(&.&-$,!X$3.C$&.395! 'A3!2&$!

Q&5$,.A4$3!2$(!c39'.7$36(!;$&(.$,!6Y,,$,?!!

F&$3%1!7$32$,!$&,;$&.$,2!&,!Kapitel	  2!2&$!P$.*/2&6!

1,2! 2&$! $,$35&$7&3.()*9'.;&)*$,! S9,2C$2&,51,5$,!

'A3!2&$! M$7$3.1,5! 2$3! 7&3.()*9'.;&)*$,! N$3(#$6.&0

-$,! 2$(! P13639'.7$36(! E39%!2935$(.$;;.?! +,!Kapi-‐

tel	  3!7$32$,!9,()*;&$k$,2!2&$!Q35$C,&(($!2$3!X&3.0

()*9'.;&)*6$&.(C$.39)*.1,5$, ! g(#$%&'&()*$! +,-$(.&.&0

/,( 0!1,2!".3/45$(.$*1,5(6/(.$,!(/7&$!89(* 0:;/7 0

<,9;=($h! -/35$(.$;;.! 1,2! &4! 9C()*;&$k$,2$,! Kapi-‐

tel	  4!29391(!")*;1(( '/;5$31,5$,!1,2!Q4#'$*;1,5$,!

9C5$;$&.$.?!!

e&$;! 2$3! ".12&$! &(.! 29C$&! ,&)*.! 2&$! >13)*'A*31,5!

$&,$3!-/;;(.^,2&5$, ! X&3.()*9'.;&)*6$&.(9,9;=($G! 29!

$&,! \$&;! 2$3! *&$3'A3! ,/.7$,2&5$,! +,'/349.&/,$,!

Y''$,.;&)*! ,&)*.! -$3'A5C93!(&,2! C%7?! $3(.! 4&.! %10

,$* 4$,2$4! N3/O$6.'/3.()*3&.. ! -$3'A5C93! ($&,!7$ 30

2$, ?!>&$!Q35$C,&(($!2$3! ".12&$! (/;;$,!O$2/)*! $&,$,!

$,$35&$7&3.()*9'.;&)*! '1,2&$3.$,! M$&.395! %1! 2$,!

>&(61((&/,$,! AC$3! 2&$! 7&3.()*9'.;&)*$,! 8*9,)$,!

1,2!S&(&6$,!2$(!P13639'.7$36(!E39%!;&$'$3,?!

!
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2 Energiewirtschaftlicher	  Bewertungsansatz	  

2.1 Vorbemerkungen	  
>13)*!2&$!U&C$39;&(&$31,5!2$(!$13/#^&()*$,! ".3/ 40

4936.$(! 1,2! 2$3! 294&.! -$3C1,2$,$,! Q&,'A*31,5!

7$..C$7$3C;&)*$3! ".316.13$,! *9C$,! (&)*! 1?! 9?! 91)*!

2&$! S9*4$,C$2&,51,5$,! 'A3! 2&$! 7&3.()*9'.;&)*$!

M$7$3.1,5! -/,! Q3%$151,5(#3/O$6.$,! 531,2;$5$,2!

5$^,2$3.?! R/3! 2$3! U&C$39;&(&$31,5! 7132$,! 2&$! 'A3!

$&,! E$C&$.(4/,/#/;! -/4! O$7$&;&5$,! R$3(/35$3! 9,0

5$($.%.$,!".3/4#3$&($!4$&(.!AC$3!$&,$!3$&,!6/(.$,0

C9(&$3.$! M$3$)*,1,5(4$.*/2$! $34&..$;.?! Q,.(#3$0

)*$,2! ;$&.$.$,! (&)* ! 2&$! ".3/4#3$&($! 2$3! Q,2-$30

C391)*$3G! 2&$! -/,! 2$,! -$39,.7/3.;&)*$,! M$*Y32$,!

5$,$*4&5.! 7$32$,! 41((.$, G!1?!9?!91)*! -/,! 2$,!Q 30

%$151,5(6/(.$,! 2$(! c39'.7$36(#936(! &4! E$C&$.(0

4/,/#/; !9C?!>9213)*!7132$!5$7^*3;$&(.$.G!29((!2$3!

5$(94.$! Q3%$151,5(#936!;9,5'3&(.&5!7&3.()*9'.;&)*!

C$.3&$C$,! 7$32$,! 6/,,.$?! >$45$5$,AC$3! 7$32$,!

*$1.$! 2&$! ".3/4#3$&($! 1,2! 294&.! 2&$! Q3;Y($! -/,!

c39'.7$36$,!91(!<, 5$C/.!1,2!B9)*'395$!9,!2$3!'A3!

$&,$! S$5&/,! 49k5$C;&)*$,! ".3/4CY3($! 5$C&;2$.G!

7/213)*! 2&$! X&3.()*9'.;&)*6$&.! -/,! c39'.7$36$,!

,&)*.! 4$*3! #$3! ($! 5$5$C$,! &(.G! (/,2$3,! -/,! 2$3!

O$7$&;&5$,!c/(.$,(.316.13!2$3!<,;95$!1,2!2$,!Q3;Y0

($,!91(!2$4!".3/4- $3691'!C$(.&44.!7&32?!!

<1)*! 7$,,! -&$;$! Q,$35&$-$3(/351,5(1,.$3,$*4$,!

-/,!2$,!&,!2$3!R$359,5$,*$&.!5$.3/''$,$,!Q,.()*$ &0

21,5$,!%14!M91!-/,!X9(($3639'.7$36$,!213)*!2 &$!

-$35;$&)*(7$&($!,&$23&5$,!M$.3&$C(6/(.$,!2$3!9;.$,G!

4$&(.!C$3$&.(!9C5$()*3&$C$,$,!<,;95$,!#3/'&.&$3$,G!

4A( ($,!*$1.$!9,(.$*$,2$!+,-$(.& .&/,($,.()*$&21,5!

9,!2&$!(&)*!5$^,2$3.$,!$,$35&$7&3.()*9'.;&)*$,!9C$3!

91)*! '&,9,%&$31,5(3$;$-9,.$,! S9,2C$2&,51,5$,!

9,5$#9((.!7$32$,?!B$C$,!2$4!$,.(.9,2$,$,!X$. .0

C$7$3C! &4! ".3/44936.! 1,2! 2$3! 294&.! 5$5$C$,$,!

PY5;&)*6$&.!'A3!R$3C391)*$3G!&*3$,!R$3(/35$3!7$)*0

($;,! %1! 6Y,,$,G! (&,2! 2&$(! C(#7?! 2&$! %1,$*4$,2$!

".3/4$3%$151,5!91(!2$,!g5$'Y32$3.$,h! ';16.1&$3$,0

2$,! $3,$1$3C93$,! Q,$35&$,! X&,2! 1,2! "/,,$! /2$3!

2&$! 213)*! M9($;! +++! 5$^,2$3.$,! <,'/32$31,5$,! -/,!

M9,6$,!9,!2&$!:&,9,%&$31,5!-/,!E3/k#3/O$6.$,?!

>&$!X&3.()*9'.;&)*6$&.!$&,$3!+,-$(.&.&/,!&,!$&,!X9(0

($3639'.#3/O$6.! 7&32! 29C$&! 531,2(^.%;&)*! -/,! $&,$3!

S$&*$! 1,.$3()*&$2;&)*$3! S9,2C$2&,51,5$,! C$0

(.&44 .?!B$C$,!2$3!c/(.$,0!1,2!Q3;Y(($&.$!g+,-$(.&0

.&/,( 0! 1,2! M$.3&$C(6/(.$,! C%7?!Q&,,9*4$,! 9 1(!

".3/4 0!1,2!S$5$;$,$35&$4936.h!(&,2!2&$(!&,(C$(/,0

2$3$! 2&$! <3.! 2$3! :&,9,%&$31,5! g2?!*?! <,.$&;!Q&5$,0!

1,2!:3$4269#&.9;h!(/7&$!4Y5;&)*$!:Y32$31,5$,?!>9!

$&,!E3/k.$&;!2&$($3!'A3!29(!P13639'.7$36!E39%!(#$0

%&'&()*$,! S9,2C$2&,51,5$,! Y''$,.;&)*! 1,2! 294&.!

91)*! 'A3!2&$!-/3;&$5$,2$! ".12&$! ,&)*.! -$3'A5C93!&(.G!

7$32$,! 2&$! 'A3! $&,$! X&3.()*9'.;&)*6$&.(C$7$3.1,5!

C$,Y.&5.$,! N9394$.$3!&4! :/;5$,2$,! 9,*9,2! 2$3!

<,9;=($! -/,! -$35;$&)*C93$,! X9(($3639'.7$36$,!

(/7&$!-/,!U&.$39.137$3.$,!*$35$;$&.$.!1,2!.39,(#90

3$,.! 2935$(.$;;.?!e1!M$5&,,! 7&32!%1(^.%;&)*!91'! 2$,!

5$7^*;.$,!4$.*/2&()*$,!<,(9.%!%13!Q34&..;1,5!2$3!

(#$%&'&()*$,!+,-$(.&.&/,(6/(.$,G! 2$3! ".3/45$(. $0

*1,5(6/(.$,!(/7&$!2$(!c9#&.9;7$3.(!$&,5$59,5$,? !

!

2.2 Methodik	  

Spezifische	  Investitionskosten	  
\ $)*,&()* 07&3.()*9'.;&)*$! c$,,%9*;$,G! 7&$! C(#7?!

2&$! (#$%&'&()*$,! +,-$(.&.&/,(6/(.$,! g2?!*?!+,-$(.&.&0

/,(6/(.$,! C$%/5$,! 91'! 29(! S$5$;93C$&.(-$34Y5$,!!

&,!][6X* !/2$3!C$%/5$,!91'!2&$!Q,5#9((;$&(.1,5!&,!

][6Xh! 7$32$,! *^1'&5! 'A3! $&,$! $3(.$!<1((95$! %13!

#/.$,%&$;;$,!X&3.()*9'.;&)*6$&.! $&,$(! X9(($3639'.0

#3/O$6.(!*$39,5$%/5$,?! +4! S9*4$,! 2&$($3! ".12&$!

7$32$,! 2&$! (#$%&'&()*$,! +,-$(.&.&/,(6/(.$,! 2$(!

P13639'.7$36(! E39%! 29*$3! 4&.! 2$,! (#$%&'&()*$,!

+,-$(.&.&/,(6/(.$,! -/,! &,! OA,5(.$3! R$359,5$,*$&.!

3$9;&(&$3.$3! C%7?! 96.1$;;! &,!M91! /2$3! 6/,63$.$3!N;90

,1,5! C$'&,2;&)*$3! X9(($3639'.9,;95$,! &,! _(.$33$&)*!

5$C$,)*4936. ?! F&$3%1! 7&32! 91'! $&,$! 14'9,53$&)*$!



".12&$L!M$7$3.1,5!2$3!7&3.()*9'.;&)*$,!N$3(#$6.&-$,!2$(!N3/O$6.(!P13639'.7$36!E39%!

0!V!0!

N3/O$6.29.$,C9,6! %13A)65$53&''$,G! 2&$! -/,! 2$3! $D!

)/,(1;.!5$4$&,(94!4&.!2$3!T,&-$3(&.^.!'A3!M/2$,61 ;0

.13! &4! e15$! $&,$3! ".12&$! 'A3! 2$,!Ökomasterplan	   III!

91'5$C91.!7132$!iDj?! R/,! 2$,! &,! 2$3! c39'.7$36(290

.$,C9,6! $3'9((.$,! 6,9##! HII ! X9(($3639'.9,;95$,!

7$32$,!O$2/)* !<,;95$,!1,.$3!J !PXG!N14#(#$&)*$30!

1,2! "#$&)*$3639'.7$36$! (/7&$! <,;95$,! /*,$! 9 C0

()*;&$k$,2!-9;&2&$3C93$!+,-$(.&.&/,(6/(.$,!'A3!2&$($,!

R$35;$&)*! 91(5$()*&$2$,G! (/! 29((! &,! "144$! VI !

c39'.7$36$! 'A3! 2$,! M$,)*4936! 4&.! 2$4! P13639'.0

7$36! E39%!%13! R$3'A51,5! (.$*$,?! >&$($! VI !<,;95$,!

C&;2$,! 29C$&! 6,9##! ZZI !PX! Q,5#9((;$&(.1,5! (/7&$!

32?!D?JII !EX*[9!S$5$;93C$&.(-$34Y5$,!9C!1,2!7$ &0

k$,! $&,! -/,! 2$,! N3/O$6.$,.7&)6;$3,! 9,5$5$C$,$(!

+,-$(.&.&/,(-/;14$,!!-/,!32?!DGD !P32?!]!91' ?!

Spezifische	  Stromgestehungskosten	  
<;(! (#$%&'&()*$! ".3/45$(.$*1,5(6/(.$,! gU$-$;&%$2!

8/(.! /'! Q;$).3&)&.=!̀ !U8lQh! -$3(.$*.! 49,! 2$,! AC$3!

2&$! B1.%1,5(291$3! $&,$3! <,;95$!$34&..$;.$,! '&0

,9,%49.*$49.&()*$,! P&..$;7$3.! 2$3! ".3/45$(. $0

*1,5(6/(.$,?!>9C$&!7$32$,!2&$!M937$3.$!9;;$3!<1(0

59C$,! g+,-$(.&.&/,(6/(.$,! 1,2! O^*3;&)*$! M$.3&$C(0

91(59C$,h!213)*!2&$!M937$3.$!2$3!".3/4$3%$151,5!

5$.$&;.?! >&$! U8lQ0M$3$)*,1,5! $3'/;5.! 29C$&! ,9)*!

'/;5$, 2$3!:/34$;!giWjG!iKj hL!

𝐿𝐶𝑂𝐸 !   
!! !    !!

! !! !
!
!! !

!!"

!! ! !
!
!!!

!

U8lQ! ".3/45$(.$*1,5(6/(.$,!&,!][PX* !

+I ! +,-$(.&.&/,(6/(.$, !&,!] !

<.! M$.3&$C(6/(.$,!&4!O$7$&;&5$,!@9*3!&,!][9!

P $;! Q3%$15.$! ".3/44$,5$! &4! O$7$&;&5$,! @9*3! &,!
PX*[9 !

&! 69;61;9./3&()*$3!e&,((9.%!&,!m!

, ! 69;61;9./3&()*$!B1.%1,5(291$3!&,!@9*3$,!

.! O$7$&;&5$(!B1.%1,5(O9*3!gJG!HG!???,h!

>&$! (#$%&'&()*$,! ".3/45$(.$*1,5(6/(.$,! 7$32$,!

*^1'&5! %14! R$35;$&)*! 1,.$3()*&$2;&)*$3! R93&9,.$,!

$&,$(!+,-$(.&.&/,(-/3*9C$,(! /2$3! 'A3!2$,!R$35;$&)*!

1,.$3( )*&$2;&)*$3! \$)*,/;/5&$,! 5$,1.%.G! 29! 213)*!

2&$!>&(6/,.&$31,5!9;;$3!<1(59C$,!1,2!2$3!$3%$15.$,!

".3/44$,5$! 91'! 2$,! 5;$&)*$,! M$%15(#1,6.! $&,$!

R$35;$&)*C936$&.!2$3!U8lQ!$33$&)*.!7&32?!<;;$32&,5(!

(.$;;$,! 2&$! ".3/45$(.$*1,5(6/(.$,! $&,$! 3$&,$! R$ 30

5;$&)*(3$)*,1,5! 9 1'! c/(.$,C9(&(! 293! 1,2! ;9(($,!

294&.! /*,$! %1(^.%;&)*$! M$3A)6(&)*.&51,5! 2$3! Q&,0

,9*4$,($&.$! ,/)*! 6$&,$! <1( (95$! AC$3! 2&$! X&3.0

()*9'.;&)*6$&.!$&,$3!+,-$(.&.&/,!%1?!

Kapitalwert	  –	  Cash-‐Flow-‐Analyse	  
+4! Q,.()*$&21,5('&,21,5(#3/%$((! #/.$,%&$;;$3!

+,-$(./3$,! (.$;;$,! 2& $! (#$%&'&()*$,! ".3/45$ (. $0

*1,5(6/(.$,! ,13!$&,$!R93&9C;$!1,.$3!-&$;$,!g4Y5;&0

)*$,h! 293! ` ! E$7&,, 0! n! R$3;1(.3$)*,1,5G! &,.$3,$3!

e&,('1kG!c9#&.9;7$3.!/2$3!<4/3.&(9.&/,(%$&.!7$32$,!

%14&,2$(.! 9;(! Q35^,%1,5! *^1'&5! O$2/)*! 9,(.$;;$!

$&,$3! U8lQ0M$3$)*,1,5! &4! e15$! 2$3! 7&3.()*9'.; &0

)*$,!M$7$3.1,5!-/,!c39'. 7$36(#3/O$6.$,!$34&..$;.?!!

B$C$,!2$3!Q34&..;1,5!2$3!(#$%&'&()*$,!".3/45$(.$0

*1,5(6/(.$,! 7&32! 29*$3! &4! S9*4$,! 2&$($3! ".12&$!

91'!E31,2;95$!2$3!c9#&.9;7$3.4$.*/2$!$&,$!-$3$&,0

'9)*.$! 2= ,94&()*$! X&3.()*9'.;&)*6$&.(C$3$)*,1,5!

'A3!29(! N3/O$6.!P13639'.7$36! E39%! 213)*5$'A*3.?!

>$3! c9#&.9;7$3.! gB$.! N3$($,.! R9;1$G! BNRh! (.$;;.!

29C$&! 2&$! >&''$3$,%! 91(! 2$3! "144$! 2$3! M937$3.$!

g>&()/1,.$2!89(*!:;/7(G!>8:h! 9;;$3!Q&,,9*4$,!1,2!

<1(59C$,! &,,$3*9;C! 2$(! M$.39)*.1,5(%$&.3914(!

$&,$3! +,-$(.&.&/,! 293! g-5;?! 1?!9?!iKj h?! +4! E$5$,(9.%!

%14! Q35$C,&(! 2$3! U8lQ0M$3$)*,1,5! ;9( ($,! (&)*!

213)*! 2&$! M$3A)6(&)*.&51,5! 2$3! Q&,,9*4$,($&.$!

1,4&..$;C93! <1((95$,! %13! X&3.()*9'.;&)*6$&.! $&,$3!

+,-$(.&.&/, !9C;$&.$,?!!

!

2.3 Technische	   und	   wirtschaftliche	  
Parameter	  Murkraftwerk	  Graz	  

Regelarbeitsvermögen	  
>&$! O^*3;&)*$!M31../0".3/4$3%$151,5! g2?!*?! Q3%$10

51,5!9,!2$3!E$,$39./36;$44$h! 2$(!P13639'.7$36(!

E39%! (/;;!C$&!ZDGa!EX*[9! ;&$5$,!iJj ?!T,.$3!M$3A)60

(&)*.&51,5! 2$(! Q&5$,C$293'(! 2$(! c39'.7$36(! (/7&$!

2$3! &,.$3,$,! $;$6.3&()*$,! R$3;1(.$! g1?!9?! \39,('/ 30

49./3h!&,!2$3!FY*$! -/,!Hm! iVj G!C$(.&44.! (&)*!91(!



".12&$L!M$7$3.1,5!2$3!7&3.()*9'.;&)*$,!N$3(#$6.&-$,!2$(!N3/O$6.(!P13639'.7$36!E39%!

0!Z!0!

2$4!S$5$;93C$&.(-$34Y5$,!gS<Rh!2&$!&,!29(!Y''$, .0

;&)*$! B$.%! $&,5$(#$&(.$!1,2! 294&.! -$34936.1,5( 0!

3$;$-9,.$!".3/44$, 5$!4&.!ZHGD!EX*[9?!!

Investitionskosten	  
>&$!96.1$;;(.$! -/,!2$,!N3/O$6.$,.7&)6;$3,!6/44 10

,&%&$3.$! e9*;! %1! 2$,!+,-$(.&.&/,(6/( .$, ! 2$(! c39'.0

7$36(#3/O$6.( ! (.944.! 91(! 2$4! E$()*^'.(C$3&)*.!

2$3! Q,$35&$! ".$&$34936! <E! 'A3! 29(! @9*3! HIJD!1,2!

;&$5.!C$&!JIb!P&/?!]! iZj ?!+,,$3*9;C!2$3!-$359,5$,$,!

K!@9*3$!(&,2!294&.!2&$!+,-$(.&.&/,(6/(.$,!14!6,9##!

HKm!5$(.&$5$,G!7/C$&!32?!2&$!F^;'.$!2&$($3!c/(.$,0

$,.7&)6;1,5! 91'! &,';9.&/,(C$2&,5.$! N3$&((.$&5$31,0

5$,!%13A)65$'A*3.!7$32$,!69,,?!g<CC?!Jh?!!

Abb.	  1:	  Entwicklung	  der	  kommunizierten	  In-‐
vestitionskosten	  Murkraftwerk	  Graz	  

!

o1$;;$L!c/,%$3,! U95$C$3&)*.$! 2$3! Q,$35&$! ".$&$34936! <E!
g@9*3$(%9*;!C$%&$*.!(&)*!91'!@9*3!2$3!R$3Y''$,.;&)*1,5h!

<1(! 2$,! 5$,9,,.$,! +,-$(.&.&/,(6/(.$,! ;^((.! (&)*!

O$2/)*! ,&)*.!9C;$&.$,G! /C!293&,!C(#7?!91)*!2&$!N;90

,1,5( 0! 1,2! E$,$*4&51,5(6/(.$,G! M91%$&.%&,($,G!

/2$3!c/(.$,! 'A3!R$3(&)*$31,5$,!7^*3$,2!2$3!M9 10

%$&.!$,.*9;.$,! (&,2?G!7$;)*$!55'?!2$,!+,-$(.&.&/,(C$0

293'!7$&.$3!$3*Y*$,!6Y,,$,? !

>$45$5$,AC$3! &(.! 29-/,! 91(%15$*$,G! 29((! &,! 2$,!

JIb !P&/?!]! 2&$!9,! 2&$! ".92.! E39%! -/,! 2$,! N3/O$6.0

$,.7&)6;$3, !';&$k$,2$,!e9*;1,5$,! -/,!HI !P&/?!]!'A3!

2$, !5$#;9,.$,! M91!$&,$(!"#$&)*$369,9;(!$,.;9,5!2$(!

;&,6$,! P131'$3(! C$3$&.(! C$3A)6(&)*.&5.!(&,2! iaj G!

91)*! 7$,,! *&$3%1! 6$&,$! /''&%&$;;$! ".$;;1,5,9*4$!

213)*!2&$!N3/O$6.$,.7&)6;$3!-/3;&$5.?J!!:A3!2&$!7$&0

.$3$,!<,9;=($,!&4!S9*4$,!2&$($3!".12&$!7$32$, !9;(!

M9(&(9,,9*4$! 29*$3!JIb !P&/?!]! +,-$(.&.&/,(6/(.$,!

&4!E$;27$3.!HIJD!1, .$3(.$;;.?!!

E$4^k!p!HZ!_6/(.3/45$($.%!HIJH!6Y,,$,!'A3!P&. .0

;$3$! X9(($3639'.9,;95$,! g2?!*?! Q,5#9((;$&(.1,5!

%7&()*$,!JI!1,2!HI !PXh!+,-$(.&.&/,(%1()*A(($! C&(!

JIm!2$3!'Y32$3'^*&5$,!+,-$(.&.&/,( 6/(.$, G!49f&49;!

O$2/)*!WII !] [6X ! C%7?! V!P&/?!]! #3/! N3/O$6.! C$9,0

.395.! 7$32$,?! :A3! 29(! P13639'.7$36! E39%! (&,2!

2$4,9)*! V !P&/?!]! +,-$(.&.&/,(%1()*A(($! &,! 2$3!

X&3.()*9'.;&)*6$&.(3$)*,1,5! %1!C$3A)6(&)*.&5$,?!

Kosten	  für	  Betrieb	  und	  Wartung	  
:A3!29(!P13639'.7$36!E39%!(&,2!6$&,$!<,59C$,!%1!

2$,!; 91'$,2$,!c/(.$, !'A3!1?!9?!M$.3&$CG!X93.1,5!1,2!

R$3(&)*$31,5$,!-$3'A5C93G!(/!29((! 'A3!2&$!7$&.$3$,!

<,9;=($,! 91'! U&.$39.137$3.$! %13A)65$53&''$,!7$ 30

2$,! 41((?! E$,$3$;;! %$&5$,!2&$!M$.3&$C(6/(.$,!91'!

E31,2! 2$3! <C*^,5&56$&.! -/4! 6/,63$.$,! c39'.0

7$36(( .9,2 /3.! (/7&$ ! 2$3! E3Yk$! 2$3! <,;95$!$&,$!

*/*$!M9,2C3$&.$?!q\=#&()*$ r!U&.$39.130X$3.$!;&$5$,!

29*$3!%7&()*$,!J!1,2!Wm!2$3!+,-$(.&.&/,(6/(.$,!9;(!

O^*3;&)*$! <1'7$,21,5$,! 'A3! M$.3&$C! 1,2! X93.1,5!

ibj ?!:A3!_(.$33$&)*!5$*.!2$45$5$,AC$3!2$3!R$3C1,2!

&,!$&,$3!R$3Y''$,.;&)*1,5!91(!2$4!@9*3!HIIZ! 29-/,!

91(G! 29((!2&$! M$.3&$C(6/(.$,!-/, !X9(($3639'.9,; 90

5$,! C$&! /#.&49;$3! <1(;$51,5! 1,2! 793.1,5(934$4!

M$.3&$C! %14$&(.! 1,.$3! JI!][PX*! ;&$5$,!iJIj ?! M$&!

M$3A)6(&)*.&51,5! 2$3! 9;;5$4$&,$,! N3$&((.$&5$31,5!

%7&()*$,!2$4!R$3Y''$,.;&)*1,5(O9*3!1,2!HIJK! $, .0

(#3&)*.! 2&$(!$&,$4! *$1. &5$,! E$;27$3.! -/,! $.79 !

JW!] HIJK[PX* ?!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
J! <;(! 639'.7$36(C$5;$&.$,2$! M9149k,9*4$! &(.! $&,! c9,9;! %13!

"944;1,5! 2$3! "$&.$,7^(($3! $,.;9,5! 2$(! ".91C$3$&)*(! 2$(!
P13639'.7$36(!E39%!$3'/32$3;&)*!gc/(.$,()*^.%1,5!HI!P&/?!]h?!
<,(.$;;$!2&$($3!q6;$&,$,!UY(1,5r!&(.!-/,!2$3!".92.!E39%!O$2/)*!
2&$!Q33&)*.1,5!$&,$(!"#$&)*$369,9;(!4&.!$&,$4!+,-$(.&.&/,(-/0
;14$,!-/,!Z V!P&/?!]!-/35$($*$,!&,!2$(($,!+,-$(.&.&/,(./#'!2&$!
HI!P&/?!]!2$3!N3/O$6.$,.7&)6;$3!';&$k$,!(/;;$,?!

aZ!

bb!
bK! bK!

JIb!

I!

HI!

WI!

VI!

aI!

JII!

JHI!

HIJI! HIJJ! HIJH! HIJD! HIJW!

In
ve
st
it
io
ns
ko
st
en
	  in
	  M
io
.	  €
	  



".12&$L!M$7$3.1,5!2$3!7&3.()*9'.;&)*$,!N$3(#$6.&-$,!2$(!N3/O$6.(!P13639'.7$36!E39%!

0!a!0!

<1'! M9(&(! 2&$($3! E3Yk$,/32,1,5! $3'/;5.! 91)*! 2&$!

7$&.$3$!<C()*^.%1,5!2$3!O^*3;&)*$,!M$.3&$C(6/(.$,!

2$(!P13639'.7$36(!E39%G!2&$!C$&!$&,$4!S<R!-/,!32?!

ZW!EX*[9! 294&.!C$&!32?!JGI!P&/?!][9!/2$3!IGbm!#?9?!

2$3! +,-$(.&.&/,(6/( .$, ! ;&$5$,?! >9C$&! 7&32! 1,.$ 30

(.$;;.G! 29((!293&,!91)*! 2&$! <1'7$,21,5$,! 'A3! 2&$!

R$34936.1,5! 2$3! $3%$15.$,! ".3/44$,5$,! C$3A)60

(&)*.&5.! (&,2!g1?!9?! <C(&)*$31,5! -/,! 1,5$#;9,.$,!

B&)*.-$3'A5C936$&.$,G!N/3.'/;&/49,95$4$,. G!l-$ 30

*$92!2$3!R$379;.1,5h?!!

>&$! c/(.$,! 'A3! M$.3&$C! 1,2! X93.1,5! C$3A)6(&)*.&0

5$, !O$2/)*!&?!<;;5?!,&)*.!2&$!<1'7$,21,5$,!&4!e15$!

-/,!E3/k3$-&(&/,$,G!7$;)*$!'A3!$&,$!5$#;9,.$!<,; 90

5$,;$C$,(291$3! -/,! 4$*3$3$,! @9*3%$*,.$,! #$3&/0

2&()*! 213)*%1'A*3$,! (&,2! g%?! M?! Q3(9.%!U$&..$)*,&6!

,9)*! )9?! HK! @9*3$,h?! <1'! E31,2! 2$3! T,(&)*$3*$&.$,!

AC$3! FY*$! 1,2! e$&.#1,6.! 2$3! <1'7$,21,5$,! 7$ 30

2$,! 2&$! c/(.$,! -/,! E3/k3$-&(&/,$,! (/7&$! 2&$! Q 30

%$151,5(-$3;1(.$! 7^*3$,2! 2$3! S$-&(&/,$,! 'A3! 2&$!

7$&.$3$,!<,9;=($,! ,&)*.!C$3A)6(&)*.&5.?!T45$6$*3.!

';&$k.! O$2/)*! 91)*! $&,! 4Y5;&)*$3! S$(.7$3.! 2$(!

c39'.7$36(! ,9)* ! Q,2$! 2$(! 1,.$3(.$;;.$,! M$.39)*0

.1,5(%$&.3914(!-/,! KI!@9*3$,!g(/5?!\$34&,9;!R9;1$h!

,&)*.!&,!2&$!X&3.()*9'.;&)*6$&.(C$.39)*.1,5$,!$&,?!

Kosten	   für	   Netzverlust-‐	   und	   Systemdienst-‐
leistungsentgelt	  sowie	  Primärregelung	  	  
E$4^k! pKD!<C(?!J!1,2!p!KV!<C(?!H!Q;$6.3&%&.^.(7&3.0

()*9'.( 0!1,2! 0/359,&(9.&/,(5$($.%!gQ;XlEh!HIJI! &,!

2$3!:9((1,5! -/4! IZ?IH?HIJW !(&,2! -/,! Q&, (#$&($3, !

4&.! $&,$3!$;$6.3&()*$,! <,()*;1(( ;$&(.1,5!-/,! 4$*3!

9;(! 'A,'! PX! 29(! B$.%-$3;1(.0! 1,2! (/5?! "=(0

.$42 &$,(.;$&(.1,5($,.5$;. !%1!$,.3&)*.$,?H!e1(^.%;&)*!

4A(($,!2&$!*&$3-/,!C$.3/''$,$,!Q&,(#$&($3!5$4^k!p!

VV! <C(?!H! eJ! 2&$! c/(.$,! 'A3! 2&$! N3&4^33$5$;1,5!

AC$3,$*4$,?! B$.%-$3;1(.0! 1,2! "=(.$42&$,(.;$& (0

.1,5($,.5$;.! 7$32$, !-/4! Y(.$33$&)*&()*$,! S$51;90
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
H! >13)*!29(!B$.%-$3;1(.$,.5$;.!7$32$,!O$,$!c/( .$,!9C5$5/;.$,G!

2&$! 2$,! B$.%C$.3$&C$3,! 'A3! <1(5;$&)*! #*=(&69;&()*$3! B$.%-$30
;1(.$! $,.(.$*$, ?! sC$3! 29(! "=(.$42&$,(.;$&(.1,5($,.5$;.! 7$ 30
2$,! 2&$! c/(.$,! 2$3! "$61,2^33$5$;1,5! (/7&$! <1('9;;3$($3-$!
g#/(&.&-$!\$3.&^33$5;1,5h!91(!2$4!-/,!2$3!<1(.3&9,!N/7$3!E3&2!
/359,&(&$3.$,! S$5$;$,$35&$4936.! 9C5$2$)6.G! 2&$! ,&)*.! 213)*!
2&$!Q,.5$;.$! 'A3!<1(5;$&)*($,$35&$!-/,!2$, !M&;9,%531##$,-$30
9,.7/3.;&)*$,!91'5$C39)*.!7$32$, ?!

./3!Q08/,.3/;!O^*3 ;&)*!213)*!B/-$;;$!2$3!"=(.$4,1 .0

%1,5(.93&'$0R$3/32,1,5!HIJH! '$(.5$;$5. !1,2! C$.390

5$, !&4! @9*3! HIJK! IGKa!][PX*! gB$.%-$3;1(.$,.5$;.!

B$.%$C$,$!W! ".$&$34936hD!C%7?! HGKJ!][PX*! g "=(0

.$42&$,(.;$&(.1,5($,.5$;. h?! >&$! c/(.$,! 2$3!N3&43̂0

3$5;1,5!7$32$,!-/,!2$3!<NE!2&3$6.!9,!2&$!C$.3/''$0

,$,!Q&,(#$&($3!-$33$)*,$.!gC(#7?!IGDHV!][PX* !'A3!

J?!o193.9;!HIJKhG!7/C$&!2&$!d193.9;(7$&($!9,5$#9((0

.$,!Q,.5$;.$!,&)*.!-$3Y''$,.;&)*.!7$32$,? !

+,!"144$! 7A32$!294&.!2&$!c/(.$, C$;9(.1,5!'A3!29(!

P13639'.7$36! E39%! 213)*!B$.%-$3;1(.0! 1,2! "= (0

.$42&$,(.;$&(.1,5($,. 5$;.! (/7&$! N3&4^33$5$;1,5!

2$3%$&.! C$&! 32?! DGW!][PX*! ;&$5$,?! T,6;93! &(.! 9;;$30

2&,5(G! &,7&$7$&.! 2&$! C$(.$*$,2$,!3$51;9./3&()*$,!

S$5$;1,5$,! 1,2! 294&.! #/.$,%&$;;$,! c/(.$,C$;9 (0

.1,5$,!'A3!29(!P13639'.7$36!E39%!C$(.$*$,!C;$&C$,!

C%7?! 7&$! (&)*! 2&$($! &,! 2$3! e161,'.! 7$&.$3! $,.7&0

)6$;,?!\$,2$,%&$;;! &(.! 29C$&! 4&.! $&,$3! S$21%&$31,5!

2$3! c/(.$,C$;9(.1,5$,! &,! 2$,! 6/44$,2$,! @9*3$,!

%1! 3$)*,$,G! 29! &,(C$(/,2$3$! 29(! "=(.$42&$,(.;$&(0

.1,5($,.5$;.! C$&! $&,$3! <,#9((1,5! 2$(! 96.1$;;! ($*3!

*/*$,!N3$&(,&-$91(!&4!Y(.$33$&)*&()*$,!S$5$;$,$30

5&$4936.! 2$1.;&)*! (&,6$,! 7A32$! g-5;?! 1?!9?iJJj h?!

>9*$3! 7&32!'A3! 2&$! 7$&.$3$,! M$3$)*,1,5$,! &4!

S9*4$,!2&$($3!".12&$!$&,!X$3.!-/,! HGI!] [PX*! 'A3!

2&$!M$7$3.1,5!2$(!P13639'.7$36(!E39%!C$3A)6(&)*0

.&5.?!

Kapitalkosten	  
>&$!FY*$!2$(!&,!2&$!X&3.()*9'.;&)*6$&.(9,9;=($!$&,$(!

N3/O$6.$(! $&,';&$k$,2$,! e&,((9.%$(! &(.! $&,$3! 2$3!

7$($,. ;&)*$,!N9394$.$3G!2$3!AC$3!2$,!7&3.()*9'.; &0

)*$,! Q3'/;5! $&,$(! X9(($3639'.#3/ O$6.(! $,.()*$&2$,!

69,, ?! +4! R$35;$&)*! %1! 2$,! +,-$(.&.&/,(0! 1,2! M$0

.3&$C(6/(.$,G! 2&$! &4! X$($,.;&)*$,! -/,! 2$,! ".9, 20

/3.C$2&,51,5$,! C$$&,';1((.! 7$32$,G! (/7&$! 2$4!

$3;Y(C$(.&44$,2$,! ".3/4#3 $&(G! 2$3! -/,! 2$,! 9;;5$0

4$&,$,! P936.C$2&,51,5$,! 9C*^,5&5! &(.G! 7&32! 2$3!

#3/O$6.3$;$-9,.$! e&,((9.%!-/,! 2$,! c9#&.9;6/(.$,!

2$3! +,-$(./3$,! C%7?! 2$3$,! :&,9,%&$31,5(4/2$;;!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
D! Q,$35&$9C;$&.1,5!91(!P13639'.7$36!E39%!AC$3!HI!6R!Q3269C$;!

&,! 29(! T4(#9,,7$36! E39%["A2! 4&.! 1,.$3(.$;;.$3! Q&,(#$&(1,5!



".12&$L!M$7$3.1,5!2$3!7&3.()*9'.;&)*$,!N$3(#$6.&-$,!2$(!N3/O$6.(!P13639'.7$36!E39%!

0!b!0!

C$(.&44.?! >9! &,! <C*^,5&56$&.! -/,! 2$3! 5$7^*;.$,!

:&,9,%&$31,5((.316.13!1,.$3()*&$2;&)*$! <,'/32 $0

31,5$,!9,!2&$!R$3%&,(1,5!2$(!$&,5$($.%.$,!c9#&.9;(!

5$(.$;;.!7$32$,! gC(#7?!*Y*$3$3!<,.$&;!-/,!5A,(.&5 $0

3$4! :3$4269#&.9;! &,! $&,$3! $&5$,(! 5$53A,2$.$,!

c39'.7$36( 0N3/O$6.5$($;;()*9'.hG!69,,!$&,!'A3!+,-$(0

./3! <! 1,7&3.()*9'.;&)*$(! N3/O$6.! 'A3! +,-$(./3! M!

213)*91(! 7&3.()*9'.;&)*! ($&,?! R/3! 2&$($4!F&,.$30

531,2! (&,2!91)*!2&$!M$4A*1,5$,!2$3!Q,$35&$!".$&0

$34936! ,9)*! $&,$3! M$.$&;&51,5! -/,! +,-$(./3$,! 94!

P13639'.7$36!E39%!%1!($*$,!iHj?!!

>&$!213)*()*,&..;&)*$,!c9#&.9;6/(.$, W!,9)*! ".$1$3,!

2$3! C$&2$,! N3/O$6.$,.7&)6;$3!;&$5$,! $,.(#3$)*$,2!

2$3! E$()*^'.(C$3&)*.$! HIJW! 'A3! 2&$! Q,$35&$! ".$&$30

4936!C$&!KGWm!iJj !1,2!'A3!2&$!U91'79(($3639'.7$30

6$!2$(!R$3C1,2$(!9,!2$3!P13!C$&!KGZKm!iJHj ?!>9!&4!

S9*4$,! 2&$($3! ".12&$! $&,$! -$3$&,'9)*$,2$! 89(*0

:;/7 0M$.39)*.1,5! -/3! ".$1$3 , ! 213)*5$'A*3.! 7&32!

1,2 !2&$!c9#&.9;6/(.$,!-/3!".$1$3,!213)*!2&$!C$&2$,!

T,.$3,$*4$,! O$2/)*! ,&)*.! -$3Y''$,.;&)*.! 7$32$, G!

4A(($,!2&$!X<88(! -/3! ".$1$3!91(!2$,! :3$4269# &0

.9;6/(.$,! (/7&$! Q&5$,0! %1! :3$4269#&.9;-$3*^;.,&(0

($,!9C5$;$&.$.!7$32$,L!

§ :A3!2$,!R$3C1,2!6Y,,$, !2&$!c9#&.9;6/(.$,!-/3!

".$1$3, !91(!2$,! -$3Y''$,.;&)*.$,! :3$4269#&.9;0

6/(.$,!gWGJmh!(/7&$!2$4!Q&5$,0!%1!:3$4269# &0

.9;-$3*^;.,&(! gWWGZm! L! KKGDmh!91(! 2$4! @9*3!

HIJW!4&.!ZGDm!9C5$;$&.$.!7$32$,?!!

§ >$45$5$, AC$3!(&,2! 'A3!2&$!Q,$35&$!".$&$34936!

2&$!:3$4269#&.9;6/(.$,!,&)*.!-$3'A5C93?!>9!,$0

C$,!2$,!c9#&.9;6/(.$,!-/3!".$1$3,!91)*!2&$!Q&0

5$, 0! %1! :3$4269#&.9;-$3*^;.,&(($,! 2$4! R$30

C1,2! ($*3! ^*,;&)*! (&,2 !gWZGDm! L! KHGZmhG! 2A3'0

.$,! O$2/)* !91)*! 2&$!c9#&.9;6/(.$,! -/3! ".$1$3 ,!

&4!@9*3!HIJW!&,!$&,$3!^*,;&)*$,!E3Yk$,/32,1,5!

g2?!*?!ZGDmh!5$;$5$,!*9C$,?!!

>9!HIJK!2&$!Q&5$,0!1,2!&,( C$(/,2$3$!2&$!:3$42690

#&.9;6/(.$,! ,/)*! $&,49;! 2$1.;&)*! 5$(1,6$,! (&,2 !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
W! F^1'&5! 7&32! *&$3'A3! 2&$! $,5;&()*$! <C6A3%1,5! X<88! 'A3!

X$&5*.$2!<-$395$!8/(.!/'!89#&.9;!-$37$,2$.?!

iJDj G!7$32$, !'A3!2&$!7$&.$3$,!<,9;=($,!&4!S9*4$,!

2&$($3!".12&$! 2&$! c9#&.9;6/(.$,! -/3! ".$1$3,! 9,5 $0

#9((.! 1,2! $&,! X$3.! -/,! VGKm! 1,.$3(.$;;.?!>&$! */*$!

"$,(&.&-&.^.! 2$3! c9#&.9;6/(.$,! 91'! 2&$! Q35$C,&(($!

2$3! X&3.()*9'.;&)*6$&.(C$.39)*.1,5! 7&32! 29213)*!

C$3A)6(&)*.&5.G! 29((! %1(^.%;&)*! %1! 2&$($4! M9(&('9;;!

$&,! #3/O$6.'&,9,%&$3.$3! <,(9.%! 4&.! WGKm! X<88! -/3!

".$1$3,!C$.39)*.$.!7&32?!!

Nutzungsdauer	  
>&$! 79(($33$)*.;&)*$! M$7&;;&51,5(291$3! 'A3! 29(!

P13639'.7$36! E39%! 7132$! &4! TRN0M$()*$&2! C&(!

%14! DJ?JH?HJIH! 91(5$(.$;;.!iJWjG! 2?!*?! 2$3! M$.39)*0

.1,5(%$&.3914! 6Y,,.$! C$&! $&,$3! 1,.$3(.$;;.$,! +,C$0

.3&$C,9*4$!2$3!<,;95$!&4!@9*3!HIHI!531,2(^.%;&)*!

aD! @9*3$! C$.395$,?! <;;$32&,5(!7&32! &?!<;;5?! 2&$! 'A3!

$&,$! X&3.()*9'.;&)*6$&.(C$3$)*,1,5! 1,.$3(.$;;.$ !!

B1.%1,5(291$3!2$3!$&,%$;,$,!<,;95$,6/4#/,$,.$,!

1,9C*^,5&5! -/,! 2$,! U91 '%$&.$,! 2$3! 79(($33$)*.;&0

)*$,! M$7&;;&51,5$,! C$(.&44.! iJHj ?! >&$! $&,%$;,$,!

<,;95$,6/4#/,$,.$,! *9C$,! 29C$&! ($*3! 1,.$ 30

()*&$2;&)*$! B1.%1,5(291$3,! %7&()*$,!K! @9*3$,!

g$&,%$;,$!$;$6.3&()*$!<,;95$,.$&;$h! 1,2! C&(! %1! JII!

@9*3$,! g$&,%$;,$!c/4#/,$,.$,! &4! X9(($3C91hG! (/!

29((! 531,2(^.%;&)*! $&,$! 6/4#/,$,.$,()*93'$! M $0

.39)*.1,5! 4&.! 2$,! $,.(#3$)*$,2$,! S$&,-$(.&.&/, (0

%=6;$,!$3'/32$3;&)*!7^3$?!<;;$32&,5(!(&,2!2&$!<,.$&;$!

2$3!$&,%$;,$,!<,;95$,6/4#/,$,.$,!9,!2$,!5$(9 40

.$,! +,-$(.&.&/,(6/(.$,! 2$(! P13639'. 7$36(! E39%!

,&)*.!C$69,,.G!(/!29((!29*$3!-$3$&,'9)*$,2! 9;(!4&..0

;$3$!B1.%1,5(291$3! 'A3! 9;;$! <,;95$,6/4#/,$,.$,!

KI!@9*3$!1,.$3(.$;;.!7&32?!!!

!

2.4 Strompreisentwicklung	  
:A3! 2&$! 7&3.()*9'.;&)*$! M$7$3.1,5! -/,! c39'.7$360

(#3/O$6.$,!7&32!,$C$,!2$3!c/(.$,0!91)*!2&$!Q3;Y(($&0

.$!C$.39)*.$.?!M$&!Q3%$151,5(9,;95$,G!2&$!C(#7?!AC$3!

29(! _6/(.3/45$($.%! %14&,2$(.! 'A3! $&,$,! \$&;! &*3$3!

U$C$,(291$3!5939,.&$3.$!Q&,(#$&($.93&'$!C$%&$*$,G!&(.!

2&$! F$3;$&.1,5! 2$3! $3;Y(C$(.&44$,2$,! ".3/4#3$&($!

-$35;$&)*(7$&($!$&,'9)*?!<,2$3(! (.$;;.! (&)*!2&$!"&.190



".12&$L!M$7$3.1,5!2$3!7&3.()*9'.;&)*$,!N$3(#$6.&-$,!2$(!N3/O$6.(!P13639'.7$36!E39%!

0!JI !0!

.&/,!C$&!X9(($3639'.9,;95$,!293G!2&$!%1(^.%;&)*!%14!

c/(.$,3&(&6/! 91)*! 29(! P936.3&(&6/!-/,! M$5&,,! 2$3!

M$.3&$C(#*9($!-/;;(.^,2&5!AC$3,$*4$,! 4A(($,?!R/3!

2&$($4! F&,.$3531,2! 6/44.! 2$,! &4! S9*4$,! $&,$3!

X&3.()*9'.;&)*6$&.(9,9;=($!2$(! P13639'.7$36(! E39%!

1,.$3(.$;;.$,!".3/4#3$&($,!$&,!*/*$3!".$;;$,7$3.!%1?!

+4! :/;5$,2$,!7$32$,! *&$3%1!2&$!96.1$;;$,!Q,.7&)60

;1,5$,!&4!".3/44936.!9,9;=(&$3.!(/7&$!$&,!<1(C;&)6!

91'! 29(! 4Y5;&)*$! %16A,'.&5$! P936.14'$;2! 'A3! U91'0

79(($3639'.9,;95$,!5$5$C$,?!!

Aktuelle	  Entwicklung	  	  
+,(5$(94.! C$'&,2$,! (&)*! 2&$! ".3/4#3$&($! 2$3%$&.!

(/7/*;! &4! "#/. 0! 9;(! 91)*! \$34&, 4936.! 91'! $&,$4!

-$35;$&)*(7$&($!4/2$39.$,!B&-$91?!<CC?!H!%$&5.!2&$!

"#/.#3$&($!2$3!@9*3$!HIIJ!C&(!HIJK!(/7&$!2&$! :/30

79320B/.&$31,5$,! C&(! HIHI! 'A3! 29(!5$4$&,(94$!

P 936.5$C&$.! >$1.()*;9,2[_(.$33$&)*?! e1! C$3A)60

(&)*.&5$,!&(.!29C$&G!29((!%13!C$(($3$,!R$35;$&)*C930

6$&.! 2$3! $&,%$;,$,! @9*3$! 2&$! N3$&($! &,';9.&/,(C$3$&0

,&5.! &4! E$;27$3.! 2$(! @9*3$(! HIJK!2935$(.$;;.! (&,2!

1,2!294&.!-/,!2$,!91'!,/4&,9;$3!M9(&(!,/.&$3$,2$,!

N3$&($,!g2?!*?! &4! E$;27$3.! 2$(! O$7$&;&5$,! @9*3$(h!

9C7$&)*$,?!

>&$!,&)*.! ,13!91(!"&)*.!2$3!X9(($3639'.! .$,2$,%&$;;!

1,5A,(.&5$!Q,.7&)6;1,5!2$3!N3$&($!&4! ".3/44936.!

;^((.! (&)*! ,&)*.! ,13! &4! P936.5$C&$.! >$1.()*0

;9,2[_(.$33$&)*!(/,2$3,!&,!#396.&()*!9;;$,!$13/#^ &0

()*$,! U^,2$3 ,! '$(.(.$;;$,?! >&$! T3(9)*$,! *&$3'A3!

;&$5$,! %14! $&,$,! &,! 2$,! 96.1$;;! ,&$23&5$,! N3$&($,!

-/,! c/*;$! 1,2! Q3259(! (/7&$ ! 8l H0Q4&((&/,(0

%$3.&'&69.$, ?!e14!9,2$3$,!(&,2!C$&!$&,$4!&,(5$(94.!

(.95,&$3$,2$,! C%7?! 2$1.;&)*! 9C5$()*7^)*.$,!

X9)*(.14! 2$3! ".3/4,9)*'395$! ,&)*.! % 1;$.%.! 213)*!

2$,!-$35;$&)*(7$&($!()*,$;;$,!<1(C91!2$3!".3/4$ 30

%$151,5! 91(! $3,$1$3C93$,! Q,$35&$,! sC$369#9%&.^0

.$,! 9,!c39'.7$36(;$&(.1,5! &4!P936.!$,.(.9,2$,?! R/3!

9;;$4!2&$!*/*$!4&..95(%$&.;&)*$!Q&,(#$&(1,5!91(!NR0

<,;95$,! 'A*3.! &,! 2$,! "/44$34/,9.$,! %1! $&,$3!

6/, .&,1&$3;&)*$,!qQ3/(&/,r!2$3!&,!2$3!R$359,5$,*$&.!

&,! 2&$($,! ;9(.(.936$,! e$&.$,! 91'.3$.$,2$,! ".3/ 40

#3$&((#&.%$,! 1,2! 294&.! %1! $&,$4! 91'! @9*3$((&)*.!

4/2$39.$,!4&..;$3$,!".3/4#3$&(? !

Abb.	  2:	  Jahresmittlere	  EEX/EPEX	  Day	  Ahead	  Spotmarktpreise	  und	  EEX	  Phelix	  Baseload	  Year	  Futures	  
für	  Marktgebiet	  Deutschland/Österreich	  	  
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Abb.	  3:	  EEX	  Phelix	  Baseload	  Year	  Future	  2016	  
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Abb.	  4:	  EPEX	  Spot	  Phelix	  Base	  2014	  und	  Netto-‐
Stromerzeugung	  Murkraftwerk	  Graz	  
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Abb.	  5:	  Prognose	  Großhandelspreis	  Baseload	  verschiedener	  Studien	  bis	  2030	  	  
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$3793.$,?!>&$!7$($,.;&)*$,!q\3$&C$3r!2&$($3!Q,.7&)60

;1,5!7$32$,!&4! :/;5$,2$,!613%!2&(61.&$3.L!
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29((!C$&!$&,$3!Q3*Y*1,5!2$3!E9(#3$&($!-/,!HI!91'!

WI!][PX*! 2&$! E3/k*9,2$;(#3$&($! 'A3! ".3/4! 14!

32?!a!][PX*!9,(.$&5$,!7A32$,! iJVj ?!

§ Steigende	   CO2-‐Preise:! >&$! 96.1$;;! ,&$23&5$,!

N3$&($! 'A3! 8l H0e$3.&'&69.$! 7$32$,! 91'! $13/#&̂0

()*$3! QC$,$! &4! F&,C;&)6! 91'! 2&$! Q33$&)*1,5! 2$3!

;9,5'3&(.&5$,! c;&49()*1.%%&$;$! ($*3! 63&.&()*! C$0

7$3.$.?! >13)*! 29(! (/5?! M9)6;/92&,5! 6/,,.$! (&)*!

2$3! 8l H0N3$&(! %793! -/,! ($&,$4! \&$'(.(.9,2! -/,!

HGV!91'! AC$3! a!][. 8lH ! $3*/;$,G! .3/.%2$4! 7$32$,!

7$&.$3$! P9k,9*4$,! $3'/32$3;&)*! 7$32$,G! 14!

2$,! &,! 2$3! #/;&.&()*$,! >&(61((&/,! 5$,9,,.$,!

e&$;7$3.! -/,! HI! C&(! HK!][. 8lH! $33$&)*$,! %1! 6Y,0

,$,?! P/2$;;5$(.A.%.$! <,9;=($,! 5$*$,! 29-/,! 91(G!

29((!$&,!<,(.&$5!2$3!8lH0N3$&($!-/,!$.79!a!91'!HI!

0!HK!][. 8lH !2$,!".3/4#3$&(!14!32?!JJ!][PX*!$ 30

*Y*$,!7A32$ !iJZj ?!<;;$32&,5(!&(.!,&)*.!29-/,!91(0

%15$*$,G! 29((! $&,$! (/;)*$! Q3*/;1,5! 2$3! 8lH0
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§ Market	  Splitting	  Deutschland	  -‐	  Österreich:	  e13!
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7$36(!&,!_(.$33$&)*!293(.$;;$,?	  

§ Stilllegung	  von	  Kraftwerkskapazitäten:	  B$C$,!
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51,5$,!-/,!c/*;$ 0!1,2!E9(639'.7$36$,! C$&!Q33$&0
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;$5.$3!c39'.7$36(69#9%&.^.$,!iJbj G!iHIj G!iHJj?!!

R/3! 2&$($4! F&,.$3531,2!69,, ! $&,! <,(.&$5! 2$3! O9*0

3$(4&..;$3$,!E3/k*9,2$;(#3$&($!,9)*!2$4!@9*3!HIHI!

9, !%14&,2$(.!2&$!1,.$3$!E3$,%$!2$(!&,!<CC?!K!2935$0

(.$;;.$,! N3/5,/($6/33&2/3(! 9;(! ,&)*.! 1,79*3()*$& ,0

;&)*!$&,5$()*^.%.!7$32$,?!<;(!M9(&(!'A3!2&$!M$7$3.1,5!

2$3!X&3.()*9'.;&)*6$&.!2$(!P13639'.7$36(!E39%!7&32!

29*$3!1,.$3(.$;;.G!29((!(&)*!2$3!@9*3$(C9($#3$&(!91(0

5$*$,2! -/,! WI!] HIJ K[PX*! &4! @9*3! HIHI! 91'!

KI !] HIJK[PX*! &4! @9*3! HIHK! 1,2! 7$&.$3! 91'!

VI !] HIJK[PX*! &4! @9*3!HIDI! 1,2! ZI !] HIJK[PX*! &4!

@9*3!HIWI!$,.7&)6$;,!7&32?!!

>&$! Q''$6. $!$&,$3! 55'?! (.^36$3! 91($&,9,2$3;91'$,2$,!

Q,.7&)6;1,5!2$3!(9&(/,9;$,! "#/.#3$&($!-/,!2$,!4 /0

,9.;&)*$,! Q3%$151,5(4$,5$,! 7&32!C$&!2$3! M$7$30

.1,5!2$3!4&..$;0!1,2! ;9,5'3&(.&5$,!Q3;Y((&.19.&/,!2$(!

P13639'.7$36(! E39%! ,&)*.! C$3A)6(&)*.&5.G! 2?!*?! $(!

7&32!1,.$3(.$;;.G!29((!bZGKm!2$(!M9($#3$&($(!.9.(^)*0

;&)*!$3;Y(.!7$32$,!6Y,,$,! ?!
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3 Ergebnisse	  der	  Wirtschaftlichkeitsbewertung	  

3.1 Spezifische	  Investitionskosten	  
<1(! 2$3! 96.1$;;(.$,! -/,! 2$3! Q,$35&$! ".$&$34936! <E!

-$3Y''$,.;&)*.$,! <,59C$! %1! 2$,! +,-$(.&.&/,(6/(.$,!

'A3! 29(! N3/O$6.!P13639'.7$36! E39%! JIb!P&/?!]!

gN3$&(C9(&(! HIJDh! 1,2! 2$4!#3/O$6.&$3.$, ! S$5$;930

C$&.(-$34Y5$,!-/,!ZDGa!EX*[9!C%7?!2$3!#3/O$6.&$30

.$, !Q,5#9((;$&(.1,5!-/,!JVG W!PX! ;$&.$,!(&)*!(#$%&'&0

()*$! +,-$(.&.&/,(6/( .$,! -/,! JGWa!] HIJD[6X*! C%7?!

V?VII!] HIJD[6X!9C?!!

>9! 'A3!29(!M$,)*4936&,5!2$3! (#$%&'&()*$,!+,-$(.&.&0

/,(6/(.$,!4&.!2$,! 91(5$7^*;.$,! VI!Y(.$33$&)*&()*$,!

R$35;$&)*(9,;95$,! $&,! $&,*$&.;&)*$(! M$%15(O9*3! $30

'/32$3;&)*!&(.G!7$32$,! 2&$!c$,,%9*;$,!AC$3!2$,!R$30

C391)*$3#3$&(&,2$f! 91'! 29(! @9*3! HIJK! C$%/5$,?! >90

4&.!$35$C$,! (&)*! (#$%&'&()*$! +,-$(.&.&/,(6/(.$,! 'A3!

29(! P13639'.7$36! E39%! &4! E$;27$3.! HIJK!-/, ! 32?!

JGKH!] HIJK[6X*! C%7?! V?aII!] HIJK[6X G! 2&$! 'A3! 2$,! &,!

<CC?!V! 2935$(.$;;.$,! M$,)*4936! 2$3! (#$%&'&()*$,!

+,-$(.&.&/,(6/(.$,!C$3A)6(&)*.&5.!7$32$,?!!

>&$! 93C$&.(9C*^,5&5$,! (#$%&'&()*$,! +,-$(.&.&/,(6/(0

.$,!2$(!P13639'.7$36(!E39%!gJGKH!] HIJK[6X*h!;&$5$,!

29C$&!,&)*.!,13!2$1.;&)*!AC$3!2$,!C$&2$,!HIJH!1,2!

HIJD!9,!2$3!P13!&,!M$.3&$C!5$,/44$,$,!c39'.7$30

6$,! EY(($,2/3'! 1,2! c9;(2/3'! gO$7$&;(! 6,9##!

JGII!] HIJK[6X*hG! (/,2$3,! 91)*! AC$3! 2$3! c$,,%9*;!

9;;$3!7$&.$3$,!R$35;$&)*(639'.7$36$,?!<1)*!C$&!2$,!

;$&(.1,5(C$%/5$,$,! (#$%&'&()*$,!+,-$(.&.&/,(6/(.$,!

%$&5.!(&)*!$&,!^*,;&)*$(!M&;2L!>9(!P13639'.7$36!E39%!

*9.!4&.!V?aII!] HIJK[6X!2$1.;&)*! *Y*$3$! (#$%&'&()*$!

+,-$(.&.&/,(6/(.$,! 7&$! 2&$! c39'.7$36$! EY(($,2/3'!

1,2!c9;(2/3'!gW?aII!C%7?!W?HII!] HIJK[6Xh!1,2!;&$5.!

&4!/C$3(.$,!M$3$&)*!2$(!M$,)*4936(?!!

Abb.	  6:	  Spezifische	  Investitionskosten	  von	  Laufwasserkraftanlagen	  in	  Österreich	  	  
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3.2 Spezifische	  Stromgestehungskosten	  
>&$! (#$%&'&()*$,! ".3/45$(.$*1,5(6/(.$,! gU8lQh!

7$32$,! 4&.! 2$3! &,! <C()*,&..! H?J! 2935$(.$;;.$,! "=(0

.$49.&6!$34&..$;.?!F^1'&5!7&32!29C$&!O$2/)*!9,(.$;;$!

2$(!,/4&,9;$,!e&,((9.%$(!2$3!3$9;$G!2?!*?!&,';9.&/,(0

C$3$&,&5.$! e&,((9.%! -$37$,2$.G! 7/213)*! 2&$! O^*3;&0

)*$,!<1(59C$,! 'A3!1?!9?!M$.3&$C!1,2!X93.1,5!AC$3!

2$,!5$(94.$,!M$.39)*.1,5(%$&.3914!/*,$!+,2$f9 ,0

#9((1,5! &,! 2&$! U8lQ0M$3$)*,1,5! $&,';&$k$,! 6Y,0

,$,?!>&$!T43$)*,1,5!2$(! ,/4&,9;$,!&,!2$,!3$9;$,!

e&,((9.%!$3'/;5.!,9)*!'/;5$,2$3!:/34$;! iKj L!

!! =
! + !

1 + !
− 1!

&3!! 3$9;$3!69;61;9./3&()*$3!e&,((9.%!&,!m!

&! ,/4&,9;$3!69;61;9./3&()*$3!e&,((9.%!&,!m!

3! +,';9.&/,(39.$!&,!m!

>9391(!$34&..$;.! (&)*! 'A3!$&,$,! ,/4&,9;$,!e&,((9.%!

-/,! VGKm! gM9(&(9,,9*4$h! $&,! 3$9;$3! e&,((9.%! -/,!

32?!WGWJm?!P&.!2$,!7$&.$3$,! M9(&(9,,9*4$,!-/,! !

− JJW!P&/?!] HIJK! gJIb !P&/?!] HIJDh! +,-$(.&.&/,(6/ (0

.$,G!

− V!P&/?!] HIJK!+,-$(.&.&/,(6/(.$,%1()*1((!91(!2$4!

_6/(.3/45$ ($.%G!

− JVGI!] HIJK[PX* !'A3!M$.3&$C!1,2!X93.1,5G!B$.%0

-$3;1(.0!1,2!"=(.$42&$,(.;$&(.1,5( $,.5$;.G!

− ZHGD!EX*[9! O^*3;&)*$3! B$../ 0".3/4$ 3%$151,5!

(/7&$!!

− KI!@9*3$,!B1.%1,5(291$3!!

C$(.&44 $,! (&)*!2&$!U8lQ!4&.!bI GK!] HIJ K[PX*?! !

𝐿𝐶𝑂𝐸 !   
!! +   

!!
!! !! !

!
!! !

!!"
! ! !! !

!
! ! !

=  !

108  𝑀𝑖𝑜.€ +    !,!"  !"#.€/!
(!!!!!""#)!

!"
!!!

! ! !!  !" ! /!
! ! !!,!""#)!

!"
!!!

= 90,5  €!𝑀𝑊ℎ  !

>&$! ".3/45$(.$*1,5(6/(.$,! ;&$5$,! 294&.! $.79! 14!

29(!>3$&'9)*$!AC$3!2$4!96.1$;;$,!".3/4#3$&(,&-$91!

-/,! )9?! DI! ][PX*! C%7?! 6,9##! KIm! AC$3! 2$3! 'A3!

HIDI! 1,.$3(.$;;.$,! N3/5,/($! 2$3! ".3/4#3$&($!-/,!

VI !] HIJK[PX* ?!

>9! C$&! 2$3! F$3;$&.1,5! 2$3! M9(&(9,,9*4$,! 'A3! 2&$!

U8lQ0M$3$)*,1,5! O$2/)*!T,(&)*$3*$&.$,!C$(.$*$,G!

7&32! &4! :/;5$,2$,! $&,$! R93&9.&/,!91(5$7^*;.$3 !

Q&,59,5(#9394$.$3!213)*5$'A*3.!1,2!&*3$!"$,(&.&-&0

.^.! 91'! 2&$! (#$%&'&()*$,! ".3/45$(.$*1,5(6/(.$,!

2&(61.&$3.!g\9C$;;$!Jh?!

Tabelle	  1:	  Parametervariation	  LCOE	  	  

Parameter! Basis-‐
annahme! Variation! LCOE!

+,-$(.&.&/,( 0
6/(.$, K! JIa!P&/?!] !

y!HI!P&/?!]! JIWGD!][PX* !

0!JI!P&/?!] ! aDGV!][PX* !

M$.3&$C(0
6/(.$, ! JV!][PX* !

y!H!][PX* ! bHGK!][PX* !

0!H!][PX* ! aaGK!][PX* !

B1.%1,5(0
291$3! KI!@9*3$!

y!JI!@9*3$! aZGH!][PX* !

y!DI!@9*3$! aWGJ!][PX* !

c9#&.9;0
6/(.$, ! VGKm!

y!Jm0N6.?! JIHGa!][PX* !

0!Hm0N6.?! VaGH!][PX* !

X^*3$,2! z,2$31,5$,! C$&! 2$,! -93&9C;$,! M$.3&$C(0

6/(.$,! $&,$,! -$35;$&)*(7$&($!5$3&,5$,!Q&,';1((! 91'!

2&$!".3/45$(.$*1,5(6/(.$,! *9C$, G! 'A*3$,! z,2 $0

31,5$,! 2$3!+,-$(.&.&/,(6/(.$, !%1! (#A3C93! *Y*$3$,!

C%7?!,&$23&5$3$,!U8lQ?!M(#7?!7A32$, !2&$!".3/45$0

(.$*1 ,5(6/(.$,! C$&! $&,$3! Q3*Y*1,5! 2$3! +,-$(.&.&0

/,(6/(.$,!14 !HI !P&/?!]!91'!32?!JIW!][PX*!9,(.$ &0

5$,?!!

Q&,$! 5$3&,5$!U8lQ0"$,(&.&-&.^.!%$&5.! (&)*! 2$45$0

5$,AC$3! C$&! $&,$3! R$3;^,5$31,5! 2$(!M$.39)*.1,5(0

%$&.3914( ?!M$&!$&,$3!B1.%1,5(291$3!2$3!<,;95$!-/,!

aI!@9*3$,!;&$5$,!2&$!(#$%&'&()*$,!".3/45$(.$*1,5(0

6/(.$,! 91)*! /*,$! M$3A)6(&)*.&51,5! ,/.7$,2&5$3!

Q3(9.%&,-$(.&.&/,$,!C$&!32?!aW!][PX*?! !

T45$6$*3.!;9(($,!(&)*!213)*!$&,$!5A,(.&5$3$!:&,9,0

%&$31,5! g,&$23&5$3$!c9#&.9;6/(.$, h! 2&$! ".3/45$(.$0

*1,5(6/(.$,! 4&.1,.$3! 2$1.;&)*! ($,6$, ?! M$&! $&,$3!

N3/O$6.'&,9,%&$31,5!4&.! ($*3! */*$4! :3$4269#&.9;0

9,.$&;!1,2!c9#&.9;6/(.$,!-/,!WGKm!6Y,,$,!2&$!U8lQ!

C(#7?!-/,! AC$3! bI! 91'! 1,.$3! ZI !][PX*! 3$21%&$3.!

7$32$,?!>&$(!%$&5.!91)*! 2$,! 53/k$, !F$C$;G!2$,!5$0

$&5,$.$! :&,9,%&$31,5(4/2$;;$! 91'! 2&$! X&3.()*9' .0

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
K! T,.$3! M$3A)6(&)*.&51,5! -/,! V!P&/?!]! +,-$(.&.&/,(6/(.$,% 10

()*1((!91(!2$4!_6/(.3/45$($.%? !
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;&)*6$&.! -/,! Q3%$151,5(#3/O$6.$,! *9C$,! 6Y,,$, ?!

<;;$32&,5(! 6Y,,$,! 2&$! (#$%&'&()*$,! ".3/45$(.$0

*1,5(6/(.$,! 2$(! P13639'.7$36(! E39%! ($;C(.! C$&!

5A,(.&5$,! :&,9,%&$31,5((.316.13$,! 4&.! ($*3! */*$3!

X9*3()*$&,;&)*6$&.!6$&,$,! X$3.! $33$&)*$,G! 2$3! &4!

M$3$&)*!2$3!C&(! HIDI! %1! $3793.$,2$,! Q,.7&)6;1,5!

2$3!E3/k*9,2$;(#3$&($!;&$5.?!!

e1(944$,'9(($,2! ;^((.! (&)*! 294&.! 'A3! 29(!

P13639'.7$36! E39%!$&,$!4&..;$3$!M9,2C3$&.$! 2$3!

(#$%&'&()*$,!".3/45$(.$*1,5(6/(.$,! %7&()*$,! aK!

1,2!bK!] HIJ K[PX*!9C;$&.$,?!!

!

3.3 Cash-‐Flow-‐Analyse	  
:A3!2&$!M$3$)*,1,5!2$(!c9#&.9;7$3.(!gBNRh!7$32$,!

%1(^.%;&)*! %1! 2$,! 91(! 2$3! U8lQ0M$7$3.1,5! AC$30

,/44$,$,! Q&,59,5(#9394$.$3,! 2&$! '/;5$,2$,!

S9,2C$2&,51,5$,! 9;(! M9(&(9,,9*4$,! 'A3! 29(! -$30

$&,'9)*.$!89(* 0:;/7 0P/2$;;! '$(.5$;$5.L!

§ e9*;1,5((.3Y4$! g89(*! :;/7(G! 8: h! 7$32$,! 91'!

2$,! DJ?JH?HIJK! 9;(! M$%15(#1,6.!2&(6/,.&$3.!

1,2! -$3$&,'9)*$,2! 9;(! ,9)*()*A((&5! 1,.$3(.$;;.!

g2?!*?!%14!DJ?JH?!2$(!O$7$&;&5$,!@9*3$(h?!

§ <;(! +,-$(.&.&/,(6/(.$,! 7$32$,! JJW!P&/?!] HIJ K!

gJIb !P&/?!] HIJDh! 9C%A5;&)*! V!P&/?!] HIJK! :Y32$0

31,5! 213)*! 29(! _6/(.3/45$($.%! 1,.$3(.$;;.?!

F&$3-/,!7$32$,!Z !P&/?!] HIJK!9;(!N;9,1,5(6/(.$,!

91'!2&$!@9*3$!HIJI!C&(!HIJV!1,2!2&$!3$(.;&)*$,!

JIJ !P&/?!] HIJK!9;(!$&5$,.;&)*$!M916/(.$,!91'!2&$!

@9*3$!HIJZ!C&(!HIJb!%1!O$7$&;(!5;$&)*$,! \$&;$, !

&4!P/2$;;!9;;/6&$3.?!

§ <;(! O9*3$(4&..;$3$3! MY3($,(.3/4#3$&(! 7$32$,!

WI!] HIJK[PX*! g HIHI hG! KI!] HIJK[PX*! gHIHKh!

1,2! VI !] HIJK[PX*! gHIDI h! C$3A)6(&)*.&5.?! e10

(^.%;&)*!7&32!$&,$!".$&5$31,5!2$3!E3/k*9,2$;(0

#3$&($! 91'! ZI!] HIJK[PX*! C&(! HIWI! 1,.$3(.$;;.?!

<,()*;&$k$,2! C;$&C.! 2$3! M9($#3$&(! 3$9;! 6/,0

(.9,.?! <;(! Q3;Y(#/.$,%&9;! 7$32$,! bZGKm! -/4!

M9($#3$&(!1,.$3(.$;;.! !

§ >&$! +,';9.&/, (39.$! C$.3^5.! Hm! #?!9??! Q(! $3'/;5.!

$&,$!3$&,$!R/30".$1$30M$.39)*.1,5?!

>&$!Q35$C,&(($!2$3!89(*0:;/7 0<,9;=($! (&,2!%1(940

4$,'9(($,2! &,! <CC?!Z! 1,2! 2$.9&;;&$3.! &,!\9C$;;$!H!

2935$(.$;;.?!M$&! $&,$4! ,$59.&-$,! c9#&.9;7$3.! -/,!!

0WWGZ!P&/?!] HIJK! 1,2! $&,$4! &,.$3,$,! e&,('1k! g+SSh!

-/,!DGZm!6Y,,$,!(&)*!2&$!+,-$(.&.&/,$,!&,!29(!N3/0

O$6.! P13639'.7$36! E39%!&,,$3*9;C! 2$(! M$.39)*0

.1,5(%$&.3914(! -/,! KI! @9*3$,! ,&)*.! 94/3.&(&$3$,?!

e13! Q33$&)*1,5! $&,$3! e&$;3$,2&.$! -/,! VGKm! -/3!

".$1$3,! 4A((.$ , ! 2&$! ".3/4#3$&($! 5$5$,AC$3! 2$4!

M9(&('9;;! 14! VDm! *Y*$3! ;&$5$,!̀ ! 2?!*?! C$&!

VK!] HIJK[PX*! &4!@9*3!HIHIG!aJ!] HIJK[PX*!&4!@9*3!

HIHK! 1,2! ba!] HIJK[PX*! &4! @9*3! HIDI?! >&$(! &(.! O$0

2/)*!$&,!M$3$&)*G!2$3! ($;C(.!&,! ($*3! /#.&4&(.&()*$,!

"%$,93&/(! %13! ".3/4#3$&($$,.7&)6;1,5! ,&)*.! $30

3$&)*.!7&32?!

<1'!E31,2!2$(!2$1.;&)*!,$59.&-$,!BNR!6Y,,.$!($;C(.!

C$&! $&,$3!(#A3C93$,!S$21%&$31,5! 2$3! +,-$(.&.&/,(0

6/(.$,! 6$&,$! X&3.()*9'.;&)*6$&.! 'A3! 29(! N3/O$6.! $30

3$&)*.! 7$32$,?!>9! 91)*! 2&$! M$.3&$C(6/(.$,! ,13! $&0

,$, ! 5$3&,5$,! l#.&4&$31,5((#&$;3914! %$&5$,G! -$30

C;$&C.!9;(!7$($,.;&)*$3!F$C$;!%13!R$3C$(($31,5!2$3!

7&3.()*9'.;&)*$,! S9,2C$2&,51,5$,! 'A3! 29(!

P13639'.7$36! E39%! 2&$! Q3*Y*1,5! 2$(!:3$4269# &0

.9;9,.$&;(!1,2!294&.!S$21%&$31,5!2$3!c9#&.9;6/(.$,!

213)*! $&,$! 9;.$3,9.&-$!N3/O$6.'&,9,%&$31,5?! <;;$30

2&,5(!6Y,,.$ !$3(.! C$&! c9#&.9;6/(.$,! -/,! DGZm!$&,$!

<4/3.&(9.&/,! &,,$3*9;C! 2$(! M$.39)*.1,5(%$&.3914(!

-/,! KI! @9*3$,! $33$&)*.! 7$32$,u! !(/;)*$! 5A,(.&5$,!

:&,9,%&$31,5(6/,2&.&/,$,! $3()*$&,$,!O$2/)*! ($;C(.!

C$&! 2$4! 96.1$;;! ($*3! ,&$23&5$,! e&,(,&-$91! $*$3!

1, 79*3()*$&,;&)* ?!
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e&,($,! 91(! 2$,! ;91'$,2$,! Q3.3^5$,! 2$(! X9(($ 30
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>&$($! F$391('/32$31,5!;^((.! (&)*! AC$3! $&,$! ($*3!

-$3$&,'9)*.$! M$.39)*.1,5! 2$3! 94! M$5&,,! 2$3! <,;90

5$,;91'%$&.!91'%17$,2$,2$,!O^*3;&)*$,!e&,(%9*;1,0

5$,! 293(.$;;$,?! M$&! $&,$3! :3$4269#&.9;d1/.$! -/,!

C(#7?! aIm! 1,2! $&,$4! :3$4269#&.9;%&,((9.%! -/,!

WGIm! '9;;$,! 'A3! $&,$,! c3$2&.! AC$3! aV!P&/?!]! g2?!*?!

aI m! -/,! JIa !P&/?!]h! e&,(%9*;1,5$,! -/,! 32?!

DGK!P&/?!] [9 !9,?!>94&.!4A((.$!9;;$&,$!'A3!2&$($!e&,(0
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C%7?!1,.$3!M$3A)6(&)*.&51,5!2$3!g1,-$34$&2;&)*$,h!
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$3'A;;$,!%1!6Y,,$,?!!!

>&$($! 531,2(^.%;&)*! ($*3! 1,5A,(.&5$,! $,$35&$7&3.0

()*9'.;&)*$,! S9,2C$2&,51,5$,! C;$&C$,! 91)*! C$&!

$&,$3! R93&9.&/,! 2$3! +,-$(.&.&/,(6/(.$,G! 2$3! O^*3;&0

)*$,!C$.3&$C;&)*$,!<1'7$,21,5$,! /2$3!2$3!+,';9. &0

/,(39.$!C$(.$*$,?!+,(C$(/,2$3$!1,.$3!M$3A)6(&)*.&0

51,5!$&,$3!#;91(&C$;!93514$,.&$3C93$,!".3/4#3$&(0

$,.7&)6;1,5! ;^((.! (&)*! %14&,2$(.!C$&! $&,$3! +,C$0
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Abb.	  7:	  DCF-‐	  und	  Cash	  Flow-‐Analyse	  Murkraftwerk	  Graz	  (Basisannahmen)	  
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Tabelle	  2:	  Cash-‐Flow-‐Analyse	  Murkraftwerk	  Graz	  (Zinssatz	  6,5%)	  	  	  

Jahr	  
Investition	   Betrieb/Wartung,	  

NNE/SDLE	   Strompreis	  Baseload	   Erlöse	   Cash	  Flow	   Diskontier-‐
ungsfaktor	   Barwert	  (DCF)	   Kumulierte	  

Barwerte	  
[Mio.	  €2015]	   [Mio.	  €/a]	   [Mio.	  €2015]	   [Mio.	  €/a]	   [€2015/MWh]	   [€/MWh]	   [Mio.	  €/a]	   [Mio.	  €/a]	   [%]	   [Mio.	  €2015/a]	   [Mio.	  €2015]	  

HIJI ! !JGII!! !IGbJ!! ! ! ! ! !0!!!! 0IGbJ!! JDZGIm! 0JGHW!! 0JGHW!!

HIJJ ! !JGII!! !IGbH!! !0!!!! !0!!!! ! ! !0!!!! 0IGbH!! JHaGVm! 0JGJb!! 0HGWD!!

HIJH! !JGII!! !IGbW!! !0!!!! !0!!!! ! ! !0!!!! 0IGbW!! JHIGam! 0JGJW!! 0DGKZ!!

HIJD! !JGII!! !IGbV!! !0!!!! !0!!!! ! ! !0!!!! 0IGbV!! JJDGWm! 0JGIb!! 0WGVV!!

HIJW! !JGII!! !IGba!! !0!!!! !0!!!! ! ! !0!!!! 0IGba!! JIVGKm! 0JGIW!! 0KGZI!!

HIJK! !JGII!! !JGII!! !0!!!! !0!!!! ! ! !0!!!! 0JGII!! JIIGIm ! 0JGII!! 0VGZI!!

HIJV! !JGII!! !JGIH!! !0!!!! !0!!!! ! ! !0!!!! 0JGIH!! bDGbm! 0IGbV!! 0ZGVV!!

HIJZ! !DDGVZ!! !DKGID!! !0!!!! !0!!!! ! ! !0!!!! 0DKGID!! aaGHm! 0DIGaa!! 0DaGKW!!

HIJa ! !DDGVZ!! !DKGZD!! !0!!!! !0!!!! ! ! !0!!!! 0DKGZD!! aHGam! 0HbGKa!! 0VaGJH!!

HIJb ! !DDGVZ!! !DVGWW!! !0!!!! !0!!!! ! ! !0!!!! 0DVGWW!! ZZGZm! 0HaGDD!! 0bVGWK!!

HIHI ! ! ! !JGJV!! !JGHa!! !WIGII!! !WWGJV!! !DGJJ!! !JGaW!! ZDGIm! !JGDW!! 0bKGJJ!!

HIHJ! ! ! !JGJV!! !JGDI!! !WHGII!! !WZGDI!! !DGDD!! !HGID!! VaGKm! !JGDb!! 0bDGZJ!!

HIHH! ! ! !JGJV!! !JGDD!! !WWGII!! !KIGKW!! !DGKV!! !HGHD!! VWGWm! !JGWW!! 0bHGHa!!

HIHD! ! ! !JGJV!! !JGDV!! !WVGII!! !KDGbI!! !DGaI!! !HGWW!! VIGWm! !JGWa!! 0bIGaI!!

HIHW! ! ! !JGJV!! !JGDa!! !WaGII!! !KZGDV!! !WGIW!! !HGVV!! KVGZm! !JGKJ!! 0abGHb!!

HIHK! ! ! !JGJV!! !JGWJ!! !KIGII!! !VIGbK!! !WGDI!! !HGab!! KDGDm! !JGKW!! 0aZGZK!!

HIHV! ! ! !JGJV!! !JGWW!! !KHGII!! !VWGVV!! !WGKV!! !DGJH!! KIGIm! !JGKV!! 0aVGJb!!

HIHZ! ! ! !JGJV!! !JGWZ!! !KWGII!! !VaGWb!! !WGaD!! !DGDV!! WZGIm! !JGKa!! 0aWGVJ!!

HIHa! ! ! !JGJV!! !JGKI!! !KVGII!! !ZHGWW!! !KGJJ!! !DGVJ!! WWGJm! !JGKb!! 0aDGIH!!

HIHb! ! ! !JGJV!! !JGKD!! !KaGII!! !ZVGKD!! !KGDb!! !DGaZ!! WJGWm! !JGVI!! 0aJGWH!!

HIDI ! ! ! !JGJV!! !JGKV!! !VIGII!! !aIGZK!! !KGVb!! !WGJW!! DaGbm! !JGVJ!! 0ZbGaJ!!

HIDJ! ! ! !JGJV!! !JGKb!! !VJGII!! !aDGZW!! !KGbI!! !WGDJ!! DVGKm! !JGKa!! 0ZaGHW!!

HIDH! ! ! !JGJV!! !JGVH!! !VHGII!! !aVGaJ!! !VGJH!! !WGKI!! DWGDm! !JGKW!! 0ZVGVb!!

HIDD! ! ! !JGJV!! !JGVK!! !VDGII!! !abGba!! !VGDW!! !WGVb!! DHGHm! !JGKJ!! 0ZKGJa!!

HIDW! ! ! !JGJV!! !JGVb!! !VWGII!! !bDGHW!! !VGKZ!! !WGab!! DIGHm! !JGWa!! 0ZDGZJ!!

HIDK! ! ! !JGJV!! !JGZH!! !VKGII!! !bVGKb!! !VGaJ!! !KGIb!! HaGWm! !JGWW!! 0ZHGHV!!

HIDV! ! ! !JGJV!! !JGZK!! !VVGII!! !JIIGID!! !ZGIK!! !KGDI!! HVGVm! !JGWJ!! 0ZIGaK!!

HIDZ! ! ! !JGJV!! !JGZb!! !VZGII!! !JIDGKa!! !ZGDI!! !KGKJ!! HKGIm! !JGDa!! 0VbGWZ!!

HIDa! ! ! !JGJV!! !JGaH!! !VaGII!! !JIZGHD!! !ZGKV!! !KGZD!! HDGKm! !JGDK!! 0VaGJH!!

HIDb! ! ! !JGJV!! !JGaV!! !VbGII!! !JJIGba!! !ZGaH!! !KGbV!! HHGJm! !JGDH!! 0VVGaJ!!

HIWI! ! ! !JGJV!! !JGbI!! !ZIGII! ! !JJWGaW!! !aGJI!! !VGHI!! HIGZm! !JGHa!! 0VKGKH!!

HIWJ! ! ! !JGJV!! !JGbW!! !ZIGII! ! !JJZGJW!! !aGHV!! !VGDH!! JbGWm! !JGHD!! 0VWGHb!!

HIWH! ! ! !JGJV!! !JGbZ!! !ZIGII! ! !JJbGWa!! !aGWH!! !VGWK!! JaGDm! !JGJa!! 0VDGJH!!

HIWD! ! ! !JGJV!! !HGIJ!! !ZIGII! ! !JHJGaZ!! !aGKb!! !VGKa!! JZGJm! !JGJD!! 0VJGbb!!

HIWW! ! ! !JGJV!! !HGIK!! !ZIGII! ! !JHWGDJ!! !aGZV!! !VGZJ!! JVGJm! !JGIa!! 0VIGbJ!!

HIWK! ! ! !JGJV!! !HGJI!! !ZIGII! ! !JHVGaI!! !aGbW!! !VGaW!! JKGJm! !JGID!! 0KbGaZ!!

HIWV! ! ! !JGJV!! !HGJW!! !ZIGII! ! !JHbGDD!! !bGJH!! !VGba!! JWGHm! !IGbb!! 0KaGaa!!

HIWZ! ! ! !JGJV!! !HGJa!! !ZIGII! ! !JDJGbH!! !bGDI!! !ZGJH!! JDGDm! !IGbK!! 0KZGbD!!

HIWa! ! ! !JGJV!! !HGHH!! !ZIGII! ! !JDWGKV!! !bGWb!! !ZGHV!! JHGKm! !IGbJ!! 0KZGIH!!

HIWb! ! ! !JGJV!! !HGHZ!! !ZIGII! ! !JDZGHK!! !bGVZ!! !ZGWJ!! JJGam! !IGaZ!! 0KVGJK!!

HIKI ! ! ! !JGJV!! !HGDJ!! !ZIGII! ! !JDbGbb!! !bGaZ!! !ZGKK!! JJGIm! !IGaD!! 0KKGDH!!

HIKJ! ! ! !JGJV!! !HGDV!! !ZIGII! ! !JWHGZb!! !JIGIZ!! !ZGZJ!! JIGWm! !IGaI!! 0KWGKH!!

HIKH! ! ! !JGJV!! !HGWJ!! !ZIGII! ! !JWKGVK!! !JIGHZ!! !ZGaV!! bGZm! !IGZV!! 0KDGZV!!

HIKD! ! ! !JGJV!! !HGWV!! !ZIGII! ! !JWaGKV!! !JIGWZ!! !aGIH!! bGJm! !IGZD!! 0KDGID!!

HIKW! ! ! !JGJV!! !HGKI!! !ZIGII! ! !JKJGKD!! !JIGVa!! !aGJa!! aGVm! !IGZI!! 0KHGDH!!

HIKK! ! ! !JGJV!! !HGKK!! !ZIGII! ! !JKWGKV!! !JIGbI!! !aGDW!! aGJm! !IGVZ!! 0KJGVK!!

HIKV! ! ! !JGJV!! !HGVJ!! !ZIGII! ! !JKZGVK!! !JJGJJ!! !aGKJ!! ZGVm! !IGVW!! 0KJGIJ!!

HIKZ! ! ! !JGJV!! !HGVV!! !ZIGII! ! !JVIGaJ!! !JJGDW!! !aGVa!! ZGJm! !IGVH!! 0KIGDb!!

HIKa! ! ! !JGJV!! !HGZJ!! !ZIGII! ! !JVWGIH!! !JJGKV!! !aGaK!! VGZm! !IGKb!! 0WbGaI!!

HIKb! ! ! !JGJV!! !HGZV!! !ZIGII! ! !JVZGDI!! !JJGZb!! !bGID!! VGDm! !IGKZ!! 0WbGHW!!

HIVI ! ! ! !JGJV!! !HGaH!! !ZIGII! ! !JZIGVK!! !JHGID!! !bGHJ!! KGbm! !IGKW!! 0WaGZI!!

HIVJ! ! ! !JGJV!! !HGaa!! !ZIGII! ! !JZWGIV!! !JHGHZ!! !bGDb!! KGKm! !IGKH!! 0WaGJa!!

HIVH! ! ! !JGJV!! !HGbD!! !ZIGII! ! !JZZGKW!! !JHGKH!! !bGKa!! KGHm! !IGKI!! 0WZGVa!!

HIVD! ! ! !JGJV!! !HGbb!! !ZIGII! ! !JaJGIb!! !JHGZZ!! !bGZZ!! WGbm! !IGWa!! 0WZGHI!!

HIVW! ! ! !JGJV!! !DGIK!! !ZIGII! ! !JaWGZH!! !JDGIH!! !bGbZ!! WGVm! !IGWV!! 0WVGZK!!

HIVK! ! ! !JGJV!! !DGJJ!! !ZIGII! ! !JaaGWJ!! !JDGHa!! !JIGJZ!! WGDm! !IGWW!! 0WVGDJ!!

HIVV! ! ! !JGJV!! !DGJa!! !ZIGII! ! !JbHGJa!! !JDGKK!! !JIGDZ!! WGIm! !IGWH!! 0WKGbI!!

HIVZ! ! ! !JGJV!! !DGHW!! !ZIGII! ! !JbVGIH!! !JDGaH!! !JIGKa!! DGam! !IGWI!! 0WKGWb!!

HIVa! ! ! !JGJV!! !DGDI!! !ZIGII! ! !JbbGbW!! !JWGIb!! !JIGZb!! DGVm! !IGDa!! 0WKGJJ!!

HIVb! ! ! !JGJV!! !DGDZ!! !ZIGII! ! !HIDGbW!! !JWGDa!! !JJGIJ!! DGDm! !IGDZ!! 0WWGZW!!
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4 Schlussfolgerungen	  und	  Empfehlungen	  
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