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<&'4!1!04177!4+$'&+%B!0\1&/!%'!<)77!';$/&0\+8!HB!8/&0'$0!+$!%\/!+44/(+1%/!1&/1!0)&&')$(+$2!%\/!
;+$(!8&'E/*%!0+%/,!D'%/$%+17!8&'E/*%!';$/&0!+$*7)(/!7'*17!<1&4/&0X!H)0+$/00/0X!Y1%+6/!O4/&+*1$!
%&+H/0X!)$+6/&0+%+/0X!*''8/&1%+6/0X!'&!1$B!'%\/&!7'*17!/$%+%B!0//W+$2!%'!+$6/0%!+$!;+$(!/$/&2B,!
A'44)$+%B!;+$(!8&'E/*%0!41B!H/!1!0+$27/!%)&H+$/!'&!4)7%+V4/21;1%%!+$0%1771%+'$0,!

K\/!'88'0+%/!'<!*'44)$+%B!;+$(!+0!1$!c1H0/$%//d!8&'E/*%,!#$!1$!1H0/$%//!8&'E/*%X!';$/&0\+8!+0!
*'487/%/7B!&/4'6/(!<&'4!%\/!0%1%/!1$(!7'*17!*'44)$+%B!0)&&')$(+$2!%\/!<1*+7+%B,!K\)0X!%\/&/!+0!
7+%%7/!'&!$'!'$2'+$2!(+&/*%!<+$1$*+17!H/$/<+%!%'!0%1%/!1$(!7'*17!8'8)71%+'$0!10+(/!<&'4!0171&+/0!<'&!
7'*17!&/81+&!%/*\$+*+1$0X!7'*17!8&'8/&%B!%1=!81B4/$%0@X!1$(!71$(!7/10/!81B4/$%0,!OH0/$%//V';$/(!
;+$(!<1&40!41B!H/!\/7(!HB!1!61&+/%B!'<!/$%+%+/0X!+$*7)(+$2!)%+7+%+/0!1$(!8&+61%/!+$6/0%'&0,!

O%!%\/!/$(!'<!-TTJX!+%!;10!/0%+41%/(!%\1%!%\/&/!;/&/!9T[!4/21;1%%0!PMCQ!'<!*'44)$+%B!;+$(!
&/8&/0/$%+$2!&')2\7B!-b!'<!.,L,!;+$(!8';/&!*181*+%B!PC+0/&!N!a'7+$2/&X!-TT[Q,!?!K\/0/!8&'E/*%0!
1&/!*'$*/$%&1%/(!+$!1!\1$(<)7!'<!0%1%/0X!+$*7)(+$2!M+$$/0'%1X!#';1X!1$(!K/=10!;+%\!M+$$/0'%1!
41+$%1+$+$2!%\/!('4+$1$%!8'0+%+'$!+$!*181*+%B!+$0%177/(!1$(!%\/!%'%17!$)4H/&!'<!8&'E/*%0,!

#$!&/*/$%!B/1&0X!2&';%\!+$!%\/!*'44)$+%B!;+$(!0/*%'&!\10!H//$!\148/&/(!HB!%\/!%+2\%!41&W/%!<'&!
;+$(!%)&H+$/0!PC+0/&!N!a'7+$2/&X!-TT[Q,!Y/6/&%\/7/00X!4'6+$2!<'&;1&(X!0%1%/!8'7+*+/0!
08/*+<+*177B!0)88'&%+$2!*'44)$+%B!;+$(!41B!H/*'4/!1!4'&/!+$<7)/$%+17!<1*%'&!+$!%\/!41&W/%!10!
%)&H+$/0!1&/!$';!4'&/!&/1(+7B!161+71H7/,!

1.1  ?'+&*+.#%!4++3.$2+&,!'(!)'882*.+=!@.*/!
O77!;+$(!/$/&2B!8&'E/*%0!*'$0%+%)%/!1$!/*'$'4+*!(/6/7'84/$%!'88'&%)$+%B!<'&!%\/!0%1%/0!1$(!
*'44)$+%+/0!%\1%!0)&&')$(!1!;+$(!8&'E/*%,!]';/6/&X!7'*17!*'44)$+%+/0!41B!'$7B!0//!1!04177!
8'&%+'$!'<!%\/!/*'$'4+*!(/6/7'84/$%!+481*%0!%\1%!*1$!&/0)7%!<&'4!+$6/0%4/$%0!+$!;+$(!/$/&2B,!
#$!<1*%X!+%!+0!$'%!)$*'44'$!<'&!7/00!%\1$!"?b!'<!8&'E/*%V&/71%/(!*'$0%&)*%+'$!/=8/$(+%)&/0!%'!
&/41+$!+$!%\/!0%1%/!;\/&/!1!8&'E/*%!+0!H)+7%!P>1$%ZX!-TT[Q,!]';/6/&X!41$B!*'44)$+%B!;+$(!
1(6'*1%/0!1&2)/!%\1%!*'44)$+%B!;+$(!8&'E/*%0!*1$!+$*&/10/!%\/!8&'8'&%+'$!'<!/*'$'4+*!
(/6/7'84/$%!+481*%0!%\1%!&/41+$!+$!%\/!*'44)$+%+/0!;\/&/!;+$(!<1&40!1&/!0+%/(,!O0!0)*\X!%\/!
8&+41&B!8'%/$%+17!1%%&+H)%/!'<!*'44)$+%B!;+$(!8&'E/*%0!+0!1$!+$*&/10/!+$!7'*17!/*'$'4+*!
(/6/7'84/$%!+481*%0,!

K\/!+$*&/10/(!/*'$'4+*!+481*%!'<!*'44)$+%B!;+$(!8&'E/*%0!+0!2/$/&177B!%\')2\%!%'!&/0)7%!<&'4!
%\&//!8&+41&B!16/$)/0,!_+&0%X!%\/&/!+0!%\/!8'00+H+7+%B!<'&!+$*&/10/(!)%+7+Z1%+'$!'<!7'*17!71H'&!1$(!
41%/&+170!()&+$2!8&'E/*%!(/6/7'84/$%!1$(!'8/&1%+'$0,!K\+0!8'%/$%+17!1%%&+H)%/!+0!4'&/!</10+H7/!+$!

@!>'*17!8&'8/&%B!%1=!81B4/$%0!41B!%1W/!%\/!<'&4!'<!D1B4/$%0!+$!>+/)!'<!K1=!PD#>SKQ,  
?!O)%\'&0!)0+$2!H&'1(/&!(/<+$+%+'$0!'<!*'44)$+%B!;+$(!*71+4!%\1%!10!4)*\!10!J9F!MC!'<!*'44)$+%B!;+$(!/=+0%  
PM1ZZ1X!-TT[Q,  
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0'4/!&/2+'$0!%\1$!'%\/&0X!(/8/$(+$2!'$!%\/!7'*17!71H'&!8''7X!1$(!+%!'<%/$!(/8/$(0!'$!(/6/7'8/&!
8&/</&/$*/0,F!L/*'$(X!8&'<+%1H7/!8&'E/*%0!;+%\!7'*17!';$/&0\+8!8&'6+(/!(+6+(/$(0!%'!7'*17!
0\1&/\'7(/&0,!_+$177BX!*'44)$+%B!;+$(!8&'E/*%0!41B!170'!0)88'&%!+$*&/10/(!/*'$'4+*!
(/6/7'84/$%!+481*%0!HB!&/7B+$2!'$!7'*17!H1$W0!<'&!*'$0%&)*%+'$!<+$1$*+$2!1$(!'8/&1%+$2!7'1$0X!+<!
$//(/(,!

]';/6/&X!/*'$'4+*!(/6/7'84/$%!+481*%0!41B!$'%!H/!%\/!'$7B!8'%/$%+17!H/$/<+%!'<!*'44)$+%B!
;+$(!8&'E/*%0,!#$*&/10/(!81&%+*+81%+'$!1$(!/$212/4/$%!;+%\!1!7'*17!8&'E/*%!\10!'<%/$!H//$!*+%/(!
10!1!4/1$0!'<!+$*&/10+$2!7'*17!1**/8%1$*/!'<!;+$(!PY+/70/$X!-TT-!1$(!]'88/VU+788/&!N!
L%/+$\1)0/&X!-TT-Q,!S$/!8'%/$%+17!16/$)/!'<!/$212+$2!7'*17!*'44)$+%+/0!+0!%'!'<</&!7'*17!
';$/&0\+8!0\1&/0!%'!+$(+6+()170!1$(!H)0+$/00/0!+$!%\/!*'44)$+%B!'&!0%1%/!;\/&/!1!8&'E/*%!+0!
)$(/&!*'$0+(/&1%+'$,!#$!%\+0!&/21&(X!*'44)$+%B!;+$(!8&'E/*%0!41B!<1*+7+%1%/!1!H/%%/&!&/71%+'$0\+8!
H/%;//$!;+$(!/$/&2B!8&'E/*%!(/6/7'8/&0!1$(!1(6'*1%/0!1$(!%\/!7'*17!71$(';$/&0!1$(!
*'44)$+%+/0!;\'!1&/!(+&/*%7B!+481*%/(!HB!%\/!(/6/7'84/$%!1$(!'8/&1%+'$0!'<!;+$(!8';/&!
871$%0,!_)&%\/&4'&/X!&/()*/(!7'*17!'88'0+%+'$!41B!2/$/&1%/!*'0%!016+$20!HB!0%&/147+$+$2!%\/!
(/6/7'84/$%!8&'*/00!1$(!<1*+7+%1%+$2!%\/!8/&4+%%+$2!1$(!188&'617!8&'*/00,!

1.2  @A=!B'&,!)'882*.+=!@.*/!C#++&3D!
K\&')2\')%!%\/!/4/&2/$*/!'<!%\/!.,L,!;+$(!+$()0%&BX!*'44)$+%B!;+$(!\10!71&2/7B!H//$!1!
8/&+8\/&17!(/6/7'84/$%!4'(/7!;+%\!1!</;!+$(+6+()17!*\148+'$0,!]';/6/&X!%\/!617)/!'<!
*'44)$+%B!;+$(!41B!H/*'4/!*&+%+*17!10!%\/!;+$(!+$()0%&B!8)&0)/0!%\/!-Tb!HB!-T9T!0*/$1&+'!
71+(!')%!+$!%\/!.,L,!5/81&%4/$%!'<!3$/&2B!P5S3Q!:/8'&%!"#$!%&'(!)'*+,-!.-!"#/# ,J!

O%!8/$/%&1%+'$!7/6/70!188&'1*\+$2!-TbX!+%!+0!+$*&/10+$27B!7+W/7B!%\1%!%\/!H&'1(/&!8'8)71%+'$!10!
;/77!10!08/*+<+*!7'*17!*'44)$+%+/0!;+%\!2''(!;+$(!&/0')&*/0!;+77!4'&/!<&/e)/$%7B!/$*')$%/&!
;+$(!/$/&2B!8&'E/*%0!1$(!+$<&10%&)*%)&/,!_'&!0'4/X!%\+0!+$*&/10/(!/=8'0)&/!41B!H/!6+/;/(!10!1!
;/7*'4/!*\1$2/,!]';/6/&X!%\/&/!+0!170'!%\/!&+0W!%\1%!+$(+6+()170!1$(!*'44)$+%+/0!7+6+$2!+$!%\/!
<''%8&+$%!'<!;+$(!8&'E/*%0!41B!H/*'4/!4'&/!&/0+0%1$%!%'!8&'E/*%0!+<!%\/B!8/&*/+6/!%\1%!c')%0+(/&0d!
'&!c*'&8'&1%/!+$%/&/0%0d!1&/!H/$/<+%+$2!(+08&'8'&%+'$1%/7B!1%!%\/+&!/=8/$0/,!#$!1((+%+'$X!0'*+17!
'88'0+%+'$!'$!%\/!2&')$(0!'<!1/0%\/%+*X!\/17%\X!;+7(7+</X!'&!0+4+71&!*'$*/&$0!41B!H/*'4/!1!4'&/!
0+2$+<+*1$%!H1&&+/&!%'!;+$(!+$()0%&B!2&';%\,!

A'44) $+%B!;+$(!8&'E/*%0!8&'6+(/!1$!'88'&%)$+%B!%'!*')$%/&1*%!%\/0/!8'%/$%+17!H1&&+/&0!%'!
/=81$(+$2!;+$(!/$/&2B!(/6/7'84/$%,!aB!+$*&/10+$2!%\/!7/6/7!'<!/*'$'4+*!(/6/7'84/$%!+481*%0!
%\1%!&/41+$!+$!1!0%1%/!'&!7'*17!1&/1X!*'44)$+%B!;+$(!8&'E/*%0!*1$!&/()*/!%\/!8/&*/8%+'$!%\1%!+%!+0!
8&+41&+7B!c')%0+(/&0d!;\'!H/$/<+%!<&'4!;+$(!/$/&2B!8&'E/*%0,!_)&%\/&4'&/X!/$212+$2!7'*17!
0%1W/\'7(/&0!1%!1!\+2\7B!8/&0'$17!7/6/7!P/,2,X!10!/e)+%B!';$/&0!;+%\!'$2'+$2!<+$1$*+17!+$%/&/0%0Q!
41B!*&/1%/!+$*&/10/(!0)88'&%!<'&!;+$(!8';/&!8&'E/*%0!+$!08/*+<+*!*'44)$+%+/0,!O0!0)*\X!
*'44)$+%B!;+$(!8&'E/*%0!8&'6+(/!1!4/*\1$+04!%'!&/()*/!H&'1(/&!0'*+17!H1&&+/&0!%'!;+$(!/$/&2B,!

1.3  E&F'3+!?23F',&!
#$!08+%/!'<!%\/!8'%/$%+17!1((/(!617)/!100'*+1%/(!;+%\!*'44)$+%B!;+$(!8&'E/*%0X!</;!0%)(+/0!
('*)4/$%!%\/!+481*%0!'<!%\/0/!';$/&0\+8!0%&)*%)&/0,!#$!1((+%+'$X!1$17B0/0!0\';+$2!%\/!/*'$'4+*!
(/6/7'84/$%!1%%&+H)%/0!'<!*'44)$+%B!;+$(!8&'E/*%0!\16/!'<%/$!H//$!8&'E/*%+'$0!&1%\/&!%\1$!

F!5/6/7'8/&!8&/</&/$*/0!41B!61&B!<'&!H'%\!*'44)$+%BV';$/(!8&'E/*%0!1$(!1H0/$%//V';$/(!8&'E/*%0,!
J!K'!6+/;!%\+0!&/8'&%!1$(!0//!1((+%+'$17!('*)4/$%1%+'$X!6+0+%!\%%8fgg-T8/&*/$%;+$(,'&2g,!
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1*%)17!/0%+41%/0!<&'4!<1*+7+%+/0!*)&&/$%7B!+$!'8/&1%+'$,!_)&%\/&4'&/X!%\/!+481*%0!$'%/(!+$!%\+0!
H'(B!'<!;'&W!'<%/$!61&BX!0'4/%+4/0!;+(/7B,!K\+0!+$*'$0+0%/$*B!*1$!0/$(!1!4+=/(!4/0012/!%'!
8'7+*B41W/&0!&/21&(+$2!%\/!617)/!'<!*'44)$+%B!;+$(,!

K\/!8)&8'0/!'<!%\+0!&/8'&%!+0!%'!*71&+<B!%\/!/*'$'4+*!(/6/7'84/$%!617)/!'<!*'44)$+%B!;+$(!
8&'E/*%0,!#$!('+$2!0'X!%\/!&/8'&%!0//W0!%'!/=871+$!;\B!%\/&/!+0!1!&1$2/!'<!+481*%0!&/8'&%/(!1$(!%'!
100/00!%\/!1*%)17!/*'$'4+*!(/6/7'84/$%!+481*%0!'<!8&'E/*%0!%\1%!\16/!H//$!H)+7%,!K\/!+$%/$%+'$!+0!
%'!8&'6+(/!8'7+*B41W/&0!;+%\!1!4'&/!*'487/%/!)$(/&0%1$(+$2!'<!%\/!1*%)17!/*'$'4+*!
(/6/7'84/$%!1%%&+H)%/0!'<!*'44)$+%B!;+$(!8&'E/*%0,!

K'!*1&&B!')%!%\+0!%10WX!%\/!&/8'&%!&/6+/;0!8&/6+')0!/*'$'4+*!(/6/7'84/$%!1$17B0/0!'<!*'44)$+%B!
;+$(!1$(!/0%+41%/0!%\/!/*'$'4+*!(/6/7'84/$%!+481*%0!<&'4!<')&!*'487/%/(!*'44)$+%B!;+$(!
/$/&2B!8&'E/*%0,!O$17B0+0!&/0)7%0!1&/!)0/(!%'!0\';!\';!/*'$'4+*!(/6/7'84/$%!+481*%0!61&B!
14'$2!*'44)$+%B!;+$(!8&'E/*%0!1$(!%'!(+0*)00!%\/!617)/!'<!*'44)$+%B!;+$(!&/71%+6/!%'!
1H0/$%//!8&'E/*%0,!K\/!&/8'&%!*7'0/0!HB!(+0*)00+$2!61&+1H7/0!%\1%!/<</*%!/*'$'4+*!(/6/7'84/$%!
1$17B0/0!1$(!\';!%\/B!1<</*%!*'44)$+%B!;+$(!8&'E/*%0!08/*+<+*177B,!

2  G*/&3,+#*/.*1!95'*'8.5!B&;&%'F8&*+!>8F#5+,!

#$!%\/!/<<'&%!%'!100/00!1$(!/=871+$!%\/!/*'$'4+*!(/6/7'84/$%!+481*%0!'<!*'44)$+%B!;+$(!
8&'E/*%0X!%\/!<'77';+$2!H&+/<7B!(+0*)00/0!%\/!*'44'$!4/%\'('7'2B!'<!4/10)&+$2!/*'$'4+*!
(/6/7'84/$%!+481*%0,!

2.1  C&#,23.*1!95'*'8.5!B&;&%'F8&*+!>8F#5+,!
3*'$'4+*!(/6/7'84/$%!+481*%0!1&/!'<%/$!4/10)&/(!)0+$2!+$8)%V')%8)%!P#gSQ!4'(/70,!#gS!4'(/70!
)0/!%\/!&/71%+'$0\+8!H/%;//$!*\1$2/0!+$!(/41$(!1$(!%\/!&/0)7%+$2!/*'$'4+*!1*%+6+%B!%'!/0%+41%/!
\';!$/;!/=8/$(+%)&/0!;+77!+481*%!/*'$'4+*!(/6/7'84/$%!4/%&+*0!+$*7)(+$2!E'H0X!/1&$+$20X!1$(!
c')%8)%d!'&!/*'$'4+*!1*%+6+%B,!!#gS!4'(/70!1&/!'<%/$!0%1%+*!h! %\/B!4/10)&/!+$%/&V+$()0%&B!
&/71%+'$0\+80!<'&!1!2+6/$!%+4/!8/&+'(!h!1$(!7+$/1&!h!%\/B!100)4/!%\1%!1$B!*\1$2/!+$!(/41$(X!
&/21&(7/00!'<!412$+%)(/X!\10!%\/!014/!8&'8'&%+'$17!&/0)7%,!]';/6/&X!H/*1)0/!71&2/V0*17/!
/*'$'4+*!*\1$2/0!'**)&!2&1()177BX!#gS!4'(/7+$2X!10!+%!+0!2/$/&177B!8&1*%+*/(X!+0!1!&'H)0%!
4/%\'('7'2B!<'&!4/10)&+$2!/*'$'4+*!(/6/7'84/$%! +481*%0,!

3*'$'4+*!+481*%0!+$!%\/0/!4'(/70!1&/!2/$/&177B!100/00/(!1%!%\&//!7/6/70f!(+&/*%X!+$(+&/*%X!1$(!
+$()*/(, [! :/0)7%0!0\';$!\/&/!+$*7)(/!%\/!%'%17!P+,/,X!0)4!'<!(+&/*%X!+$(+&/*%X!1$(!+$()*/(!+481*%0Q!

[! _'&!+$6/0%4/$%0!+$!;+$(!8';/&!871$%0X!Y:3>!*7100+<+/0!(+&/*%!+481*%0!10!%\'0/!+481*%0!%\1%!2'!%'!*'481$+/0!
/$212/(!+$!(/6/7'84/$%!1$(!'$0+%/!*'$0%&)*%+'$!1$(!'8/&1%+'$!'<!;+$(!<1&40,!K\/0/!+481*%0!1&/!71H/7/(!HB!Y:3>!
10!S$V0+%/!>1H'&!1$(!D&'</00+'$17!L/&6+*/0,!5+&/*%!H/$/<+*+1&+/0!<&'4!;+$(!/$/&2B!8&'E/*%0!+$*7)(/!8&'E/*%!
(/6/7'8/&0X!&'1(!H)+7(/&0X!*'$*&/%/V8')&+$2!*'481$+/0X!*'$0%&)*%+'$!*'481$+/0X!%)&H+$/!/&/*%+'$!*&/;0X!*&1$/!
'8/&1%'&0X!1$(!'8/&1%+'$0!1$(!41+$%/$1$*/!8/&0'$$/7X!10!;/77!10!7/217!1$(!/$2+$//&+$2!8/&0'$$/7!;\'!;'&W!'$!%\/!
8&'E/*%,!#$(+&/*%!+481*%0!1**&)/!+$!0)88'&%+$2!+$()0%&+/0!1$(!1&/!(/<+$/(!HB!Y:3>!10!K)&H+$/!D&'()*%+'$!1$(!L)887B!
A\1+$!#481*%0,!K\/0/!+481*%0!1&/!(&+6/$!HB!%\/!+$*&/10/!+$!(/41$(!<'&!2''(0!1$(!0/&6+*/0!<&'4!(+&/*%!H/$/<+*+1&+/0,!
#$(+&/*%!H/$/<+*+1&+/0!+$*7)(/!*'$0%&)*%+'$!41%/&+17!1$(!*'48'$/$%!0)887+/&0X!1**')$%1$%0!1$(!7/217!8/&0'$$/7!;\'!
100/00!8&'E/*%!</10+H+7+%B!1$(!$/2'%+1%/!%\/!*'$%&1*%!12&//4/$%0X!H1$W0!<+$1$*+$2!%\/!8&'E/*%0X!;+$(!%)&H+$/!
41$)<1*%)&/&0X!1$(!41$)<1*%)&/&0!'<!41+$%/$1$*/!/e)+84/$%!1$(!&/81+&!81&%0,!_+$177BX!+$()*/(!+481*%0!&/0)7%!<&'4!
&/+$6/0%4/$%!1$(!08/$(+$2!'<!/1&$+$20!HB!(+&/*%!1$(!+$(+&/*%!H/$/<+*+1&+/0,!K\/0/!+$()*/(!+481*%0!1&/!'<%/$!
100'*+1%/(!;+%\!+$*&/10/(!H)0+$/00!1%!7'*17!&/0%1)&1$%0!1$(!&/%1+7!/0%1H7+0\4/$%0!H)%!170'!+$*7)(/!*\+7(V*1&/!8&'6+(/&0!
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/*'$'4+*!(/6/7'84/$%!+481*%0!10!;/77!10!%\/!(+&/*%!'&!'$V0+%/!71H'&!1$(!8&'</00+'$17!0/&6+*/0!
+481*%0,!#$!1((+%+'$X!&/0)7%0!+$!%\+0!1$17B0+0!1&/!(+6+(/(!H/%;//$!*'$0%&)*%+'$V 1$(!'8/&1%+'$0V
8/&+'(!+481*%0,!A'$0%&)*%+'$V8/&+'(!+481*%0!1&/!0\'&%V%/&4X!1$(!*'$0%&)*%+'$V8/&+'(!E'H0!1&/!
(/<+$/(!10!<)77V%+4/!/e)+617/$%0!'&!-XT[TV\')&!)$+%0!'<!71H'&!P'$/!*'$0%&)*%+'$!8/&+'(!E'H!/e)1%/0!
%'!'$/!<)77V%+4/!E'H!<'&!"!B/1&Q,!#$!*'$%&10%X!'8/&1%+'$0V8/&+'(!+481*%0!1&/!1$$)17!+481*%0!%\1%!
1**)4)71%/!'6/&!%\/!7+</!'<!%\/!8&'E/*%,!K\/!'$7B!*10/!+$!;\+*\!'8/&1%+'$0V8/&+'(!+481*%0!('!$'%!
1**)4)71%/!'6/&!4)7%+87/!B/1&0!+0!'8/&1%+'$0V8/&+'(!E'H0X!;\+*\!1&/!&/8'&%/(!10!7'$2V%/&4!E'H0!
%\1%!8/&0+0%!<'&!%\/!'8/&1%+$2!7+</!'<!%\/!<1*+7+%B,!

1$(!1$B!'%\/&!/$%+%B!%\1%!+0!+481*%/(!HB!+$*&/10/(!/*'$'4+*!1*%+6+%B!1$(!08/$(+$2!<&'4!(+&/*%!1$(!+$(+&/*%!
H/$/<+*+1&+/0,!
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3  E&;.&7!'(!9:.,+.*1!-.+&3#+23&!

3*'$'4+*!(/6/7'84/$%!+481*%0!<&'4!*'44)$+%B!;+$(!8&'E/*%0!\16/!H//$!1$17BZ/(!+$!%\/!810%i!
\';/6/&X!%\/!&/0)7%0!'<!%\+0!;'&W!\16/!1!;+(/!&1$2/!1$(!1&/!'<%/$!(+<<+*)7%!%'!*'481&/!;+%\!%\/!
+481*%0!<&'4!'%\/&!*'44)$+%B!1$(!1H0/$%//!;+$(!8&'E/*%0,!K\+0!8'&%+'$!'<!%\/!1$17B0+0!&/6+/;0!
/=+0%+$2!7+%/&1%)&/X!0'4/!'<!;\+*\!\10!H//$!*+%/(!10!1!H10+0!<'&!8'7+*B!1$(!8)H7+*!0)88'&%!'<!
*'44)$+%B!;+$(!8&'E/*%0,!

3.1  95'*'8.5!>8F#5+!4*#%=,.,!'(!@.*/F'7&3!B&;&%'F8&*+!.*!<'2+A7&,+   
C.**&,'+#! HB#*C#3!I!4,,'5.#+&,J!KLLMN   

K\+0!&/8'&%!&/8&/0/$%0!'$/!'<!%\/!<+&0%!/<<'&%0!+$!4/10)&+$2!%\/!/*'$'4+*!(/6/7'84/$%!+481*%0!'<!
;+$(!/$/&2B,!D)H7+0\/(!+$!"IIFX!%\/!&/8'&%!<'*)0/0!'$!%\/!/*'$'4+*!+481*%0!&/0)7%+$2!<&'4!
c71&2/V0*17/!;+$(!8';/&!(/6/7'84/$%0!1$(!(+0H)&0/(!2/$/&1%+'$d!'6/&!1!0+=V*')$%B!1&/1!+$!
0')%\;/0%/&$!M+$$/0'%1,!K\/!(+08/&0/(V2/$/&1%+'$!4'(/7!(+0*)00/(!\/&/!+0!*'481&1H7/!%'!<)77!
P"TTbQ!*'44)$+%B!';$/&0\+8,!K\/!0%)(B!/617)1%/0!%\/!%'%17!/*'$'4+*!+481*%0!&/0)7%+$2!<&'4!
;+$(!/$/&2B!(/6/7'84/$%,!

K\/!8)H7+0\/(!+481*%0!(/%1+7!%\/!&/0)7%0!'<!%;'!8'%/$%+17!"TTVMC!8&'E/*%0!10!;/77!10!%\/!"TTV
MC!(+08/&0/(!2/$/&1%+'$!4'(/7X!;\+*\!100)4/0!+$(+6+()17!FTTVWC!%)&H+$/0!1((+$2!)8!%'!"TT!
MC,!:/0)7%0!<&'4!%\/!%;'!"TTVMC!1H0/$%//!<1*+7+%+/0!10!;/77!10!%\/!7'*177B!';$/(!(+08/&0/(V
2/$/&1%+'$!4'(/7!1&/!0\';$!+$!K1H7/!",!

Table 1. Results Summary of DanMar & Associates (1996) 
"#$%&'()&*#$!+,'*#-!

./0#(%1$-%!#2!344567!
89,'1&*#$%:9,'*#-!.;$$(1<7!

./0#(%1$-%!#2!344567!
=#>%?@A!B1'$*$C%! 8(&9(&! =#>%?@A!B1'$*$C%! 8(&9(&!

"#$%&'%%!()*+%,'!-I! ./0! 120/3! 145/2! ./2! 14/3! 162/7!
"#$%&'%%!()*+%,'!--! 6/7! 15./3! 130/8! ./4! 13/6! 167/8!
9*,:;;<!=>&%?! ./8! 123/.! 14./8! 6/7! 156/3! 18./5!
@:'A*!'*!()*+%,'!-6.! ./0! ./0! ./0! B/8! 3/7! B/4!
@:'A*!'*!()*+%,'!--! ./B! ./3! ./B! 2/5! 4/0! 4/8!

3.2  @.*/!?'7&3O,!)'*+3.$2+.'*!+'!9%&5+3.5!?'7&3!P&*&3#+.'*!#*/!>8F#5+!'*!
0#38,!#*/!E23#%!)'882*.+.&,! HP4QJ!RSSTN!

K\+0!-TT@!&/8'&%!170'!&/8&/0/$%0!1!&/71%+6/7B!/1&7B!1%%/48%!%'!100/00!/*'$'4+*!(/6/7'84/$%!
+481*%0!<&'4!;+$(!8';/&,!#%!&/41+$0!'$/!'<!%\/!4'&/!;+(/7B!*+%/(!&/8'&%0!'$!%\/!617)/!'<!
*'44)$+%B!;+$(!&/71%+6/!%'!1H0/$%//!';$/&0\+8,!

K\/!1$17B0+0!;10!8/&<'&4/(!<'&!/7/6/$!.,L,!*')$%+/0,!a/*1)0/!%\/!&/0)7%0!1&/!1%!%\/!*')$%B!7/6/7X!
%\/!'&(/&!'<!412$+%)(/!'<!%\/!+481*%0!$'%/(!\/&/!+0!7';/&!%\1$!+$!1!%B8+*17!0%1%/!+481*%0!1$17B0+0,!

I! #$(+6+()17!8&'E/*%!1$17B0+0!;10!71H/7/(!10!8\10/0!+$!%\/!'&+2+$17!;'&W,!S)&!71H/7+$2!'<!/1*\!8\10/!10!1!(+0%+$*%!
8&'E/*%!+0!<'&!%\/!8)&8'0/!'<!*71&+%B!+$!)$(/&0%1$(+$2!%\1%!%\/0/!+$(+6+()17!1$17B0/0!1&/!1*%)177B!(+<</&/$%!0*/$1&+'0!
H10/(!'$!8&'!<'&410!<'&!08/*+<+*!8&'E/*%0,
"T!K\/!%/&4!c&1%+'d!)0/(!+$!%\/0/!%1H7/0!&/</&0!%'!%\/!&1%+'!'<!*'44)$+%BV%'!1H0/$%//V8&'E/*%!+481*%0,!#%!0\')7(!H/!
+$%/&8&/%/(!10!%\/!7+0%/(!617)/!%'!"!P/,2,X!F,[f"Q,!
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#$!1((+%+'$X!%\+0!;'&W!+0!&/%&'08/*%+6/!+$!%\/!0/$0/!%\1%!%\/!8&'E/*%+'$0!1&/!2&')$(/(!+$!(1%1!
21%\/&/(!<&'4!0+%/V08/*+<+*!6+0+%0!1$(!+$%/&6+/;0!+$!%\/!*')$%+/0!<'&!;\+*\!%\/!8&'E/*%+'$0!1&/!
*'$()*%/(,!

K\/!&/8'&%j0!1)%\'&0!'H0/&6/!%\1%!71$(\'7(/&0!;\'!';$!%\/!%)&H+$/0!'$!%\/+&!71$(!10!'88'0/(!%'!
4/&/7B!7/10+$2!%\/!71$(!%'!1$!1H0/$%//!';$/&!\16/!%\/!8'%/$%+17!%'!(')H7/!'&!%&+87/!&/6/$)/0!8/&!
%)&H+$/,!]';/6/&X!%\/!1)%\'&0!170'!8'+$%!')%!%\1%!<+$1$*+$2!*'$0%&1+$%0!41B!7+4+%!%\/!$)4H/&!'<!
%)&H+$/0!%\1%!*1$!H/!+$0%177/(!'$!1$!+$(+6+()17j0!71$(!1$(!10!1!&/0)7%X!%\/!2&'00!617)/!'<!';$+$2!
</;/&!%)&H+$/0!41B!1*%)177B!H/!7/00!%\1$!7/10+$2!71$(!<'&!4)7%+87/!%)&H+$/0,!_)&%\/&4'&/X!%\/!
1)%\'&0!100)4/!%\1%!%\/&/!+0!$'!61&+1H+7+%B!+$!*'$0%&)*%+'$V8/&+'(!+481*%0!H/%;//$!1H0/$%//V 1$(!
*'44)$+%BV';$/(!8&'E/*%0,!K\/!'8/&1%+'$0V8/&+'(!&/0)7%0!<'&!%\+0!1$17B0+0X!;\+*\!(/%1+70!%\/!
+481*%0!'<!1!@TVMC!1H0/$%//!<1*+7+%B!1$(!%;/$%B!-VMC!*'44)$+%BV';$/(!8&'E/*%0X!1&/!H/7';!
P0//!K1H7/!-Q,!

Table 2. Results Summary of GAO (2004) 
89,'1&*#$%:9,'*#-!.;$$(1<7!

8(&!#2!;',1!
89,'1&*#$%:9,'*#-!.;$$(1<7!

D#)1<<E!8F$,-!

344G!
+#9(<1&*#$!
./0#(%1$-%7!

344G!+,'%#$1<!
H$)#I,!.@*<<*#$%!
344567! =#>%?@A!

B1'$*$C%?@A!
./0#(%1$-%!344567!=#>%?@A!

B1'$*$C%?@A!
./0#(%1$-%!344567!

(AC%$'*&%D!EF! 6.! 1767! ./7! 168/68! ./0! 102/.5!
@*,GD!EF! 6.! 128.! ./7! 12./08! 6/.! 16.7/30!
HC'*&D!IJ! 7! 1B3! ./7! 12./52! ./8! 182/86!
K)*,G%''D!IJ! 5! 138! ./5! 145/23! ./0! 103/.8!
";:L%?:D!K"! 6D4.6! 1B3D32B! ./5! 15./43! 6/.! 167./07!
M*;:&*D!K"! 52.! 167D6.5! ./5! 17B/.0! ./0! 1668/75!
(%,*$D!IJ! 6B! 12B0! ./4! 17./33! 6/.! 16.6/4B!
N%;?D!K=! 266! 14D273! ./4! 152/25! 6/2! 1674/67!
OA,GA&$*&D!-"! 63! 1407! ./B! 173/50! 6/2! 1664/2B!
PQ%&:!RA$':D!-"! 2.! 1482! ./B! 14./7B! 6/2! 167B/47!
KS%)*G%%D!-"! 67! 17B0! ./B! 14./.8! 6/7! 1674/B0!

3.3  )'882*.+=!U&3,2,!)'3F'3#+&!@.*/V!B'&,!.+!C#++&3!@A'!B&;&%'F,!+A&!@.*/!
.*!W.1!<+'*&!)'2*+=J!CXD! HY.%/&1##3/!I!C=&3, ZY2=6.*/#%%J!RSSMN!

A'487/%/(!+$!-TTFX!%\+0!&/8'&%!HB!%\/!#$+%+1%+6/!<'&!:/$/;1H7/!3$/&2B!1$(!%\/!3$6+&'$4/$%!1%!
%\/!.$+6/&0+%B!'<!M+$$/0'%1!*'$0+(/&0!%\/!/*'$'4+*!+481*%0!%'!a+2!L%'$/!A')$%BX!MY!<&'4!
(/6/7'84/$%!'<!;+$(!8';/&!)$(/&!%\&//!(+<</&/$%!0*/$1&+'0,!.$7+W/!'%\/&!&/8'&%0!&/6+/;/(!\/&/X!
%\+0!&/8'&%!&/()*/0!%\/!+481*%0!'<!7'*17!*10\!<7';0!H10/(!'$!%\/!'88'&%)$+%B!*'0%!'<!*18+%17,!#$!
%\+0!0/$0/X!%\/!*10\!<7';!+481*%0!1&/!c$/%d!*10\!<7';!+481*%0!&1%\/&!%\1$!c2&'00d!+481*%0X!10!+0!
%\/!*10/!+$!177!%\/!'%\/&!0%)(+/0!&/6+/;/(!\/&/,!

K\/!%\&//!0*/$1&+'0!0%)(+/(!+$!%\+0!&/8'&%!1&/!H10/(!'$!1!"T,?VMC!<1*+7+%B,!K;'!'<!%\/!0*/$1&+'0!
100)4/!"TTb!7'*17!/e)+%B!<+$1$*+$2!;+%\!61&+1H7/!7/6/70!'<!$/%!*10\!<7';!H10/(!'$!%\/!
'88'&%)$+%B!*'0%!'<!*18+%17X!;\+7/!%\/!%\+&(!1$17B0+0!100)4/0!%\1%!1!*'&8'&1%/!(/6/7'8/&!0+487B!
7/10/0!%\/!71$(!<'&!%\/!<1*+7+%B!1$(!+$6/0%0!177!8&'E/*%!8&'<+%0!')%0+(/!'<!%\/!*')$%B!'<!+$%/&/0%,!K\/!
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61&+1H7/!7/6/7!'<!$/%!*10\!<7';!%\1%!(+<</&/$%+1%/0!%\/!<+&0%!%;'!0*/$1&+'0!+487+*1%/0!/487'B4/$%!
1$(!'%\/&!/*'$'4+*!(/6/7'84/$%!4/%&+*0!HB!*\1$2+$2!%\/!14')$%!'<!8&'E/*%!7/6/7!&/6/$)/0!%\1%!
1&/!161+71H7/!<'&!&/+$6/0%4/$%!+$!%\/!7'*17!*'44)$+%B,!O77!%\&//!0%)(+/0!100)4/!%\/!014/!8&'E/*%!
*'0%!1$(!/=8/$(+%)&/!81%%/&$!+$!%/&40!'<!7'*17!*'$%&1*%'&!1*%+6+%B!'$!%\/!8&'E/*%,!:/0)7%0!1&/!'$7B!
&/8'&%/(!<'&!%\/!'8/&1%+'$0V8/&+'(!'<!%\/!1$17B0+0!10!%\/&/!+0!/<</*%+6/7B!$'!(+<</&/$*/!+$!
*'$0%&)*%+'$V8/&+'(!+481*%0!()/!%'!%\/!1)%\'&0!0+487+<B+$2!100)48%+'$!%\1%!177!0*/$1&+'0!\16/!%\/!
014/!*'$0%&)*%+'$!*'0%!1$(!7'*17!*'$0%&)*%+'$!/=8/$(+%)&/!81%%/&$,!K\/!&/0)7%0!'<!%\+0!0%)(B!1&/!
0)441&+Z/(!+$!K1H7/!9,!

Table 3. Results Summary of  Kildegaard & Myers­Kuykindall (2006) 

8F$,'%0*9!J&'()&(',!
;$$(1<!"#($&E:A*-,!BI9<#EI,$&!

HI91)&?@A!
K1&*#!#2!HI91)&%!&#!;>%,$&,,:

8F$,-!J),$1'*#!
6..T!9*,:;;<!=>&%?!
U4T!=CC*)'Q&A'<!K*$'!*V!
K:CA':;W! 6/78! 7/5!
6..T!9*,:;;<!=>&%?!
U8T!=CC*)'Q&A'<!K*$'!*V!
K:CA':;W! ./38! 6/0!
"#$%&'%%!=>&%?! ./56! X

3.4  G8#+.%%#!)'2*+=O,!95'*'8.5!<+325+23&!#*/!+A&!95'*'8.5!>8F#5+,!'(!@.*/!
9*&31=!B&;&%'F8&*+!H"'31&3,'*J!<'3+&J!I!X#8J!RSSMN!

K\+0!&/8'&%X!*'$()*%/(!+$!-TTF!<'&!.41%+771!A')$%BX!S:X!(/%1+70!%\/!61&+1H7/!+481*%!%\1%!*')$%B!
&/0')&*/0!*1$!\16/!'$!1!*')$%Bj0!1H+7+%B!%'!*18%)&/!%\/!/*'$'4+*!(/6/7'84/$%!+481*%0!<&'4!1!
;+$(!8&'E/*%,!K\/!&/8'&%!170'!*'$0+(/&0!%\/!617)/!'<!*'44)$+%B!';$/&0\+8!<'&!1!?VMC!;+$(!
<1*+7+%B,!

K\/!1)%\'&0!/0%+41%/!%\1%!<+6/!%)&H+$/0!*1$!2/$/&1%/!188&'=+41%/7B!k"9X99?!+$!71$(!7/10/!
81B4/$%0!;\+7/!';$/&0\+8!*1$!&/0)7%!+$!kJ-XTTT!8/&!B/1&!+$!/e)+%B!81B4/$%0!'6/&!%\/!7+</!'<!%\/!
8&'E/*%,""! K\/!&/0)7%0!<&'4!%\+0!&/8'&%j0!1$17B0+0!'<!*'44)$+%B!;+$(!+481*%0!1&/!0)441&+Z/(!+$!
K1H7/!@,!

Table 4. Results Summary of Torgerson, Sorte, & Nam  (2006) 

=#>%?@A!
B1'$*$C%!.;$$(1<7!
./0#(%1$-%!#2!344567!

8(&9(&!.;$$(1<7!
./0#(%1$-%!#2!344567!

"#$%&'%%!=>&%)$SAC!./2! 18/8! 124/4!
9*,:;! =>&%)$SAC! ./4! 176/6! 1677/5!
@:'A*!*V!-LC:,'$! 2/6! 7/4! 4/2!

""! O00)4+$2!1!-Tb!/e)+%B!0\1&/X!1!"Fb!+$%/&/0%!&1%/!&/%)&$X!1$(!1!"TVB/1&!81BH1*W!8/&+'(,!
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3.5  ?3.'3!XE9-!@'36!
K\/!<+$17!&/6+/;0!+$!%\+0!&/8'&%!1&/!'<!%;'!Y:3>!0%)(+/0!*'$()*%/(!+$!-TT[!'$!7'*17!';$/&0\+8!
'<!<)%)&/!8&'E/*%0,!.$7+W/!%\/!0%)(+/0!&/6+/;/(!1H'6/X!%\/!Y:3>!0%)(+/0!<'*)0/(!'$!0%1%/V7/6/7!
+481*%0!&1%\/&!%\1$!%\/!*')$%B!'&!&/2+'$17!+481*%0,!#$!1((+%+'$X!H'%\!1$17B0/0!100)4/!1!4'(/&1%/!
+$*&/10/!+$!)0/!'<!7'*17!*'$%&1*%'&0!<'&!*'$0%&)*%+'$!'<!*'44)$+%B!;+$(!8&'E/*%0,!

K\/!%;'!0%)(+/0!+$*7)(/!>1$%Z!1$(!K/2/$!P-TT[Q!1$(!>1$%Z!P-TT[Q,!#$!%\/!<+&0%!&/8'&%X!%\/!&/0)7%0!
'<!%;'!8'%/$%+17!*'44)$+%B!';$/&0\+8!4'(/70!;/&/!8&'E/*%/(!<'&!A'7'&1('!1$(!*'481&/(!;+%\!
%\/!+481*%0!%'!%\/!0%1%/!'<!1!0+$27/!1H0/$%//V';$/(!8&'E/*%,!K\/0/!&/0)7%0!1&/!(/%1+7/(!+$!K1H7/!?,
"-!

Table 5. Results Summary of  Lantz & Tegen (2008) 
B)#$#I*)!L,M,<#9I,$&!HI91)&%!.+,':@A7!

"#$%&'()&*#$!+,'*#-! 89,'1&*#$%:9,'*#-!.;$$(1<7!

8F$,'%0*9!J&'()&(',! =#>%!
8(&9(&!

./0#(%1$-%!#2!344567!=#>%!
8(&9(&!

./0#(%1$-%!#2!344567!
"#$%&'%%!=>&%?! 2/8! 1758! ./73! 178!
6..T!9*,:;;<!=>&%?! 7/.! 1732! ./02! 16.6!
9*,:;;<!=>&%?!Y;AC! 7/.! 1732! ./B7! 1B8!

O((+%+'$17!;'&W!HB!>1$%Z!P-TT[Q!+$(+*1%/0!%\1%!8&'E/*%0!%\1%!e)17+<B!10!Y/H&10W1!AVa35!
8&'E/*%0"9! +$!Y/H&10W1!1&/!7+W/7B!%'!&/0)7%!+$!07+2\%7B!\+2\/&!+481*%0!()&+$2!*'$0%&)*%+'$!1$(!
188&'=+41%/7B!",?!%+4/0!2&/1%/&!+481*%0!()&+$2!%\/!'8/&1%+'$0V8/&+'(!;\/$!*'481&/(!;+%\!
1H0/$%//V';$/(!8&'E/*%0!170'!+$!Y/H&10W1!PK1H7/!FQ,!K\/!+$*&/10/(!+481*%!'H0/&6/(!()&+$2!
*'$0%&)*%+'$!+0!H10/(!'$!%\/!100)48%+'$!%\1%!*'44)$+%B!8&'E/*%0!;+77!0/*)&/!1!4'(/&1%/7B!\+2\/&!
7/6/7!'<!7'*17!*'$%&1*%'&0!1$(!41%/&+17!0)887+/&0!()&+$2!*'$0%&)*%+'$X"@!;\+7/!%\/!+$*&/10/!+$!
'8/&1%+'$0V8/&+'(!+481*%0!1&/!8&+41&+7B!(&+6/$!HB!%\/!&/%)&$!'$!+$6/0%4/$%!<'&!Y/H&10W1VH10/(!
0\1&/\'7(/&0,!

"-! #$!%\/!"TTb!>'*177B!S;$/(!4'(/7X!%\/!8&'E/*%0!;/&/!"TTb!';$/(!HB!7'*17!/$%+%+/0!<'&!%\/!<)77!7+</!'<!%\/!8&'E/*%,  
#$!%\/!>'*177B!S;$/(!_7+8!4'(/7X!8&'E/*%0!1&/!"TTb!';$/(!7'*177B!<'&!?Tb!'<!%\/!8&'E/*%!7+</, 
"9! AVa35!+0!'$/!<'&4!'<!7'*177B!'&!*'44)$+%BV';$/(!;+$(!/$/&2B!8&'E/*%0,!K'!e)17+<B!<'&!AVa35!0%1%)0!+$  
Y/H&10W1X!99b!'<!2&'00!8&'E/*%!&/6/$)/0!4)0%!<7';!H1*W!%'!e)17+<+/(!Y/H&10W1!+$(+6+()170!'&!H)0+$/00/0,!#$!/<</*%X  
%\+0!8'7+*B!0)88'&%0!7'*17X!Y/H&10W1!';$/&0\+8!'<!;+$(!8';/&!8&'E/*%0,!:/0)7%0!1&/!4'(/7/(!100)4+$2!1!99b!7'*17  
/e)+%B!0\1&/!1$(!1$!/<</*%+6/!+$%/&/0%!&1%/!'<!Ib!'$!/e)+%B!+$6/0%4/$%0, 
"@!O7%\')2\!+%!+0!$'%!B/%!*7/1&!+<!%\+0!+$*&/10/(!+481*%!;+77!41%/&+17+Z/!0+$*/!'$7B!'$/!AVa35!8&'E/*%!\10!H//$  
*'487/%/(!%'!(1%/X!+481*%0!4'(/7+$2!;10!*'$()*%/(!;+%\!%\+0!8&'6+0+'$!+$!871*/!10!1!&/0)7%!'<!+$8)%!<&'4!+$%/&6+/;0  
;+%\!61&+')0!)%+7+%B!1$(!;+$(!/$/&2B!0%1W/\'7(/&0!+$!Y/H&10W1,  
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Table 6. Results Summary of Lantz (2008) 
B)#$#I*)!L,M,<#9I,$&!HI91)&%!.+,':@A7!

"#$%&'()&*#$!+,'*#-! 89,'1&*#$%:9,'*#-!.;$$(1<7!

8F$,'%0*9!
J&'()&(',! =#>%!

B1'$*$C%!
./0#(%1$-%!#2!

344567!

8(&9(&!
./0#(%1$-%!
#2!344567! =#>%!

B1'$*$C%!
./0#(%1$-%!
#2!344567!

8(&9(&!
./0#(%1$-%!
#2!344567!

F%#):$G:!KPZO![A\S! 5/2! 16B4! 1465! ./42! 168! 14B!
F%#):$G:!KPZO!9*>! 2/8! 16.8! 1760! ./54! 16B! 14.!
"#$%&'%%![A\S! 7/0! 164.! 1534! ./74! 167! 170!
"#$%&'%%!9*>! 2/7! 18B! 12B.! ./2B! 16.! 17.!

3.6  )'*5%2,.'*,!(3'8!9:.,+.*1!-.+&3#+23&!
K1H7/!J!8&'6+(/0!1!*'481&1%+6/!0)441&B!'<!/1*\!'<!%\/!0%)(+/0!&/6+/;/(,"?! #%!*'481&/0!%\/!%'%17!
/487'B4/$%!+481*%0!<&'4!%\/0/!0%)(+/0!'$!1!8/&V4/21;1%%!H10+0!<'&!H'%\!%\/!*'$0%&)*%+'$V8/&+'(!
1$(!'8/&1%+'$0V8/&+'(!+481*%0,!#$!1((+%+'$X!+%!8&'6+(/0!%\/!&1%+'!'<!'8/&1%+'$0V8/&+'(!/487'B4/$%!
+481*%0!<'&!*'44)$+%BV';$/(!8&'E/*%0!&/71%+6/!%'!1H0/$%//V';$/(!8&'E/*%0,!

Table 7. Summary of Results from Literature Review 
;$1<E%*%!L,&1*<%! BI9<#EI,$&!HI91)&%!.=#>%!9,' :@A7!

J&(-E!
+(><*)1&*#$!
N,1'!

;',1!
"#M,',-!
>E!
;$1<E%*%!

;$1<E%*%!
+,'%9,)&*M,!

"#$%&'()&*#$!
+,'*#- !.J0#'& :
/,'I!=#>%7!

89,'1&*#$%:
9,'*#-!
.;$$(1<7!

K1&*#!#2!89,'1&*#$%:
+,'*#-!HI91)&%!
."#II($*&E!&#!
;>%,$&,,O!,PCPQ!3PR:
SP5TU7!

L1$@1'!V!
;%%#)*1&,%! 600B!

$A]X,*Q&'<!
:)%:! C)*+%,'A*&! ./8! 6/7! 2/5!XB/8!

W;8! 2..5! ,*Q&'<! C)*+%,'A*&! ./64!X2/48! ./8!X6/7! 2/.!X7/.!
X*<-,C11'-!V!
@E,'%:
X(EY*$-1<<! 2..B! ,*Q&'<! C)*+%,'A*&! &^:! ./8!X6/5! 6/0!X7/5!
/#'C,'%#$Q!
J#'&,Q!V!
Z1I! 2..B! ,*Q&'<! C)*+%,'A*&! &^:! ./4! 2/6!
D1$&[!V!
/,C,$! 2..8! $':'%! C)*+%,'A*&! 7! ./B7!X./02! 6/3!X2/4!
D1$&[! 2..8! $':'%! C)*+%,'A*&! 2/8!X5/2! ./54!X./42! 6/4!X6/3!

"?! S$/!1((+%+'$17!0%)(B!PA'0%1$%+!X!-TT@Q!+0!'<%/$!*+%/(!HB!&/8'&%0!0//W+$2!%'!1&2)/!%\/!4/&+%0!'<!*'44)$+%B!;+$(,!
]';/6/&X!H/*1)0/!%\/!1)%\'&!('/0!$'%!H&/1W!')%!*'$0%&)*%+'$V8/&+'(!1$(!'8/&1%+'$0V8/&+'(!71H'&!&/0)7%0X!%\+0!&/8'&%!
;10!$'%!&/6+/;/(!\/&/,!

I!



!

! !
!

!
! ! ! !

!
!

!

!
!

!
!

! !

! !

!
!

! !
!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! ! ! ! !
! ! ! ! !

! ! ! ! ! ! ! ! ! ! !

!!

! !

K\+0!&/6+/;!(/4'$0%&1%/0!%;'!8&+41&B!*'$*7)0+'$0,!_+&0%X!*'$0%&)*%+'$V8/&+'(!+481*%0!1&/!'<%/$!
%\')2\%!%'!H/!*'481&1H7/!<'&!H'%\!*'44)$+%BV 1$(!1H0/$%//V';$/(!<1*+7+%+/0,!K\/!H10+0!<'&!%\+0!
*'$*7)0+'$!+0!%\1%X!+$!%\/'&BX!%\/!0+Z/!1$(!0W+77!0/%!'<!%\/!7'*17!71H'&!8''7!1&/!%\/!7+4+%+$2!<1*%'&0!
+$!(/%/&4+$+$2!;\/%\/&!7'*17!71H'&!1$(!41%/&+170!0)88'&%!1!08/*+<+*!;+$(!8&'E/*%,!K\/!100)48%+'$!
+$!810%!;'&W!+0!%\1%!H'%\!1H0/$%//V 1$(!*'44)$+%BV;+$(!8&'E/*%0!;+77!%B8+*177B!&/7B!'$!10!4)*\!
7'*17!71H'&!1$(!41%/&+170!10!+0!&/10'$1H7/,!

K\/!0/*'$(!8&+41&B!*'$*7)0+'$!+0!%\1%!'8/&1%+'$0V8/&+'(!/*'$'4+*!+481*%0!1&/!'H0/&6/(!%'!H/!
2&/1%/&!<'&!*'44)$+%BV';$/(!8&'E/*%0,!K1H7/![!(/4'$0%&1%/0!%\1%!%\/!8&'E/*%/(!E'H0!+481*%0!<'&!
\B8'%\/%+*17!*'44)$+%B!;+$(!8&'E/*%0!1&/!/0%+41%/(!%'!&1$2/!<&'4!",?!%+4/0!%'!F,[!%+4/0!4'&/!
<'&!*'44)$+%BV';$/(!%\1$!1H0/$%//V';$/(!<1*+7+%+/0,!]';/6/&X!%\/!41E'&+%B!'<!0%)(+/0!+$(+*1%/!
%\1%!%\/!&1$2/!+0!7+W/7B!4'&/!$1&&';X!'$!%\/!'&(/&!'<!",?!%'!9,@!%+4/0,"F!G1&+1H+7+%B!14'$2!
'8/&1%+'$0V8/&+'(!+481*%0!+0!'H0/&6/(!%'!H/!1!<)$*%+'$!'<!%\/!/=%/$%!'<!7'*17!/e)+%B!+$!1!2+6/$!
8&'E/*%!P>1$%Z!N!K/2/$X!-TT[Q!1$(!%\/!7'*17!/*'$'4+*!0%&)*%)&/!PROSX!-TT@Q,!

#$!1((+%+'$!%'!%\/0/!8&+41&B!*'$*7)0+'$0X!%;'!1((+%+'$17!%&/$(0!1&/!&/6/17/(,!_+&0%X!/0%+41%/(!
/*'$'4+*!+481*%0!<'&!08/*+<+*!8&'E/*%0!61&BX!1$(!10!1!&/0)7%X!%\/!&1%+'!'<!+481*%0!<'&!*'44)$+%B!
;+$(!%'!1H0/$%//V';$/(!8&'E/*%0!170'!61&+/0,!L/*'$(X!1$17B0+0!(/%1+70!P+,/,X!*')$%BV'&!0%1%/V7/6/7!
1$17B0+0Q!\16/!1$!+481*%!'$!%\/!/*'$'4+*!(/6/7'84/$%!&/0)7%0!()/!%'!0+2$+<+*1$%!(+0*&/81$*+/0!+$!
%\/!0+Z/X!0%&)*%)&/X!1$(!(+6/&0+%B!'<!1!0%1%/!6/&0)0!1!*')$%B!71H'&!<'&*/,!K\/&/<'&/!+%!+0!+48'&%1$%!
$'%!%'!(+&/*%7B!*'481&/!%\/!&/0)7%0!'<!1$17B0/0!%\1%!\16/!;+(/7B!(+<</&+$2!100)48%+'$0!1$(!

"J X"[1$17B%+*17!(/%1+70,!

"F!a/*1)0/!1!71&2/!8'&%+'$!'<!%\/!1((/(!H/$/<+%!'<!*'44)$+%B!;+$(!+0!()/!%'!&/%)&$0!'$!7'*17!/e)+%BX!%\/0/!8&'E/*%+'$0!
100)4/!%\/!8&'E/*%0!(/0*&+H/(!\/&/!1&/!8&'<+%1H7/!1$(!*181H7/!'<!41+$%1+$+$2!1!08/*+<+*X!0/%!&/%)&$!'$!+$6/0%4/$%,
"J! R/$/&177B!*'481&+0'$0!1&/!'$7B!+$0+2\%<)7!;\/$!1$!1$17B%+*17!4/%\'('7'2B!+0!0+4+71&!1$(!;\/$!'$/!\10!1!
*'487/%/!)$(/&0%1$(+$2!'<!%\/!100)48%+'$0!)0/(!1$(!\';!/1*\!1$17B0+0!\10!H//$!*1&&+/(!')%,!K\1%!01+(X!+%!+0!$'%!
/$%+&/7B!)$&/10'$1H7/!%'!*'481&/!%\/!&1%+'!'<!&/0)7%0!H/%;//$!*'44)$+%B!1$(!1H0/$%//!8&'E/*%0!0'!7'$2!10!%\/!
1$17B0+0!)8'$!;\+*\!/1*\!+$(+6+()17!&1%+'!+0!H10/(!+0!*'481&1H7/,
"[! O$17B%+*17!4/%\'('7'2B!*1$!170'!&/0)7%!+$!61&+1H+7+%B,!]';/6/&X!&/0)7%0!0\')7(!H/!2/$/&177B!*'481&1H7/,!
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! !!

4  95'*'8.5!>8F#5+,!E &,2%+.*1!(3'8!)'8F%&+&/!)'882*.+=!
@.*/!?3'[&5+,!

K\+0!8'&%+'$!'<!%\/!1$17B0+0!e)1$%+<+/0!%\/!/*'$'4+*!+481*%0!<&'4!*'487/%/(!*'44)$+%B!;+$(!
8&'E/*%0,!K\/!8&'E/*%0!*'$0+(/&/(!+$!%\+0!8'&%+'$!'<!%\/!1$17B0+0!+$*7)(/!%\&//!%B8/0!'<!*'44)$+%B!
;+$(!';$/&0\+8!0%&)*%)&/0f!

! O!8&'E/*%!';$/(!HB!1!7'*17!4)$+*+817!)%+7+%B!

! O!8&'E/*%!';$/(!HB!7'*17!+$6/0%'&0!

! O!0/%!'<!*'44)$+%B!;+$(!<7+8!8&'E/*%0,!

3=!8'0%!1$17B0+0!'<!%\+0!0'&%!+0!+48'&%1$%!H/*1)0/!4'(/7/&!100)48%+'$0!1$(!8&'E/*%+'$0!1$(!1*%)17!
'$V%\/V2&')$(!+481*%0!('!$'%!17;1B0!*'$*)&,!Y/61(1j0!L'71&!S$/!8&'E/*%!8&'6+(/0!1!*7100+*!
/=1487/!+$!%\+0!&/21&(,!K\/!8&'E/*%!(/6/7'8/&!%/0%+<+/(!%\1%!%\/!8&'E/*%!;')7(!&/0)7%!+$!JTT!E'H0!
1$(!)0/(!/*'$'4+*!(/6/7'84/$%!+481*%0!10!1!E)0%+<+*1%+'$!<'&!8)&0)+$2!%\/!8&'E/*%,!]';/6/&X!
H/*1)0/!%\/!(/6/7'8/&!*'$%&1*%/(!8&+41&+7B!;+%\!')%V'<V0%1%/!*'$%&1*%'&0X!'$7B!1!<&1*%+'$!'<!%\/!
<'&/*10%/(!/*'$'4+*!(/6/7'84/$%!+481*%0!1**&)/(!%'!Y/61(1!PL%/&Z+$2/&X!-TT[Q,!K\+0!%B8/!'<!
(+0*&/81$*B!*1$!&/0)7%!<'&!1!61&+/%B!'<!&/10'$0!1$(!)$(/&0*'&/0!%\/!+48'&%1$*/!'<!&/%&'08/*%+6/!
8&'E/*%!1$17B0+0,!

C\+7/!%\+0!1$17B0+0!+0!/48+&+*17!+$!%\1%!+%!(/%1+70!%\/!&/0)7%0!'<!*'487/%/(!8&'E/*%0X!+%!&/7+/0!'$!%\/!
Y1%+'$17!:/$/;1H7/!3$/&2B!>1H'&1%'&Bj0!PY:3>Q!`'H0!1$(!3*'$'4+*!5/6/7'84/$%!#481*%0!
P`35#Q!C+$(!M'(/7!%'!4/10)&/!%\/!<)77!&1$2/!'<!+481*%0!<&'4!%\/0/!8&'E/*%0!P(+&/*%X!+$(+&/*%X!1$(!
+$()*/(!+481*%0Q,"I!

K'!(/%/&4+$/!%\/!*'&&/*%!4'(/7!+$8)%0X!%\/!1)%\'&0!+$%/&6+/;/(!+$(+6+()170!+$6'76/(!;+%\!%\/!
(/6/7'84/$%!1$(!'8/&1%+'$0!'<!%\/0/!;+$(!8';/&!<1*+7+%+/0!1$(!(/%/&4+$/(!8&'E/*%V7/6/7!(/%1+70X!
+$*7)(+$2!*'0%0!1$(!';$/&0\+8!0%&)*%)&/!10!;/77!10!%\/!)0/!'<!+$V0%1%/!71H'&!1$(!41%/&+170!<'&!%\/0/!
8&'E/*%0,!K\/!+481*%0!\+2\7+2\%/(!\/&/!&/8&/0/$%!%\/!0%1%/V7/6/7!+481*%0!<&'4!%\/0/!8&'E/*%0,!

4.1  \2%%!@.*/!>!#*/!>>!
])77!C+$(!#!1$(!])77!C+$(!##!1&/!%)&H+$/0!H)+7%!$/1&!%\/!%';$!'<!])77X!M1001*\)0/%%0,!K\/!%';$!
+0!7'*1%/(!'$!%\/!/10%!0+(/!'<!a'0%'$!]1&H'&!;+%\+$![!4+7/0!'<!a'0%'$j0!A+%B!]177,!K\/0/!%)&H+$/0!
1&/!';$/(!1$(!'8/&1%/(!HB!%\/!7'*17!4)$+*+817!)%+7+%BX!%\/!])77!M)$+*+817!>+2\%!D71$%!P]M>DQ,!

#$!-TT"X!%\/!<+&0%!'<!%\/!%;'!;+$(!41*\+$/0X!1!G/0%10!FFTVWC!%)&H+$/X!;10!+$0%177/(,!5)/!%'!%\/!
\+2\!7/6/7!'<!0)**/00!'H0/&6/(!<&'4!])77!#X!1$!1((+%+'$17!",[VMC!G/0%10!;+$(!%)&H+$/X!])77!##X!
;10!+$0%177/(!+$!-TTF,!a'%\!'<!%\/!%)&H+$/0!+$0%177/(!+$!])77!;/&/!8)&*\10/(!'<<!%\/!]M>D!
H171$*/!0\//%!'$!1!%)&$W/B!H10+0!<&'4!G/0%10!C+$(!LB0%/40,!>'*17!*'$%&1*%'&0!1$(!]M>D!
*1&&+/(!')%!1!2&/1%!(/17!'<!%\/!0+%/!8&/81&1%+'$!1$(!+$0%1771%+'$!;'&WX!+$*7)(+$2!%\/!8')&+$2!'<!%\/!
%)&H+$/!<')$(1%+'$0X!*&1$/!'8/&1%+'$0X!1$(!+$%/&*'$$/*%+$2!%\/!;+$(!%)&H+$/0!%'!%\/!7'*17!2&+(,!
S8/&1%+'$0!1$(!41+$%/$1$*/!'<!%\/!%)&H+$/0!+0!41$12/(!HB!]M>D!H)%!&')%+$/!41+$%/$1$*/!+0!

"I! K\/!`35#!C+$(!M'(/7!+0!1!8)H7+*7B!161+71H7/!#$8)%gS)%8)%!4'(/7!08/*+<+*177B!%1+7'&/(!%'!%\/!;+$(!+$()0%&B,!K\/!
4'(/7!;10!(/6/7'8/(!HB!M1&0\177!R'7(H/&2!'<!M:R!N!O00'*+1%/0!<'&!Y:3>,!#%!+0!1!<&//!%''7!1$(!161+71H7/!<'&!
(';$7'1(!1%! \%%8fgg;;;,$&/7,2'6g1$17B0+0gE/(+g1H')%lE/(+l;+$(,\%47,!
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*'6/&/(!%\&')2\!%\/!;1&&1$%B!12&//4/$%!;+%\!G/0%10!PM*A7')(X!-TTIQ,!K1H7/!I!(/%1+70!%\/!
/*'$'4+*!(/6/7'84/$%!+481*%0!'<!*'$0%&)*%+$2!1$(!'8/&1%+$2!%\/0/!%;'!%)&H+$/0!10!;/77!10!%\/+&!
+481*%0!'$!1!8/&VMC!H10+0,!

Table 8. Economic Development Impacts to Massachusetts Resulting from Hull I and Hull II (2.46 MW) 
"#$%&'()&*#$:+,'*#-!HI91)&%! 89,'1&*#$%:+,'*#-! HI91)&%!.;$$(1<734!

-&;&%!'(!>8F#5+,! ]'$,!

9#3*.*1,!
H"A'2,#*/,!

'(!RSS^_N!

Q2+F2+!
H"A'2,#*/,!

'(!RSS^_N! ]'$,!

9#3*.*1,!
H"A'2,#*/,!

'(!RSS^_N!

Q2+F2+!
H"A'2,#*/,!

'(!RSS^_N!

=&$A'%!9:#*)!:&?!
()*V%$$A*&:;!M%)_A,%$! 2/2! 163.! 1684! X X X
I*':;!-LC:,'! 62/0! 1BB5! 16DB76! 6/4! 132! 1247!
I*':;!-LC:,'! C%)XEN! 4/2! 123.! 1BB7! ./B! 120! 16.7!

4.2  C.*7.*/!9*&31=!
K\/!0/*'$(!0/%!'<!*'44)$+%B!;+$(!8&'E/*%0!*'$0+(/&/(!\/&/!1&/!%\/!M+$;+$(!8&'E/*%0!#!m!#^X!
*'$0%&)*%/(!HB!M+$;+$(!3$/&2B,-"! M+$;+$(!3$/&2B!+0!'$/!'<!%\/!8+'$//&0!'<!*'44)$+%B!;+$(,!
K\+0!*'481$BX!H10/(!+$!0')%\;/0%!M+$$/0'%1X!&/7+/(!0'7/7B!'$!7'*17!(/H%!1$(!/e)+%B!%'!H)+7(!"?,@!
MC!'<!;+$(!8';/&,!K\/!M+$;+$(!8&'E/*%0!1&/!8&+41&+7B!<1&4/&V';$/(!8&'E/*%0!*'$0+0%+$2!'<!
'$/!'&!%;'!%)&H+$/0,!K\/B!&/7B!'$!1!7'*17!+$6/0%'&!8''7!1$(!*'487/%/(!%\/+&!<+$1$*+$2!;+%\!(/H%!
<&'4!1!7'*17!H1$W,!O0!0)*\X!177!8&'E/*%!&/%)&$0X!1<%/&!(/H%!0/&6+*/X!<7';!%'!7'*17!/$%+%+/0!PC+77/&0X!
-TTIQ,--! K\/!%'%17!/*'$'4+*!(/6/7'84/$%!+481*%0!<&'4!%\/!M+$;+$(!8&'E/*%0!10!;/77!10!%\/!8/&V
MC!+481*%!1&/!0\';$!+$!K1H7/!"T,!

Table 9. Economic Development Impacts to Minnesota Resulting from MinWind I­IX (15.4 MW) 
"#$%&'()&*#$:+,'*#-!HI91)&%! 89,'1&*#$%:+,'*#-!HI91)&%!.;$$(1<7!

-&;&%!'(!>8F#5+,! ]'$,!

9#3*.*1,!
H"A'2,#*/,!

'(!RSS^_N!

Q2+F2+!
H"A'2,#*/,!

'(!RSS^_N! ]'$,!

9#3*.*1,!
H"A'2,#*/,!

'(!RSS^_N!

Q2+F2+!
H"A'2,#*/,!

'(!RSS^_N!

=&$A'%!9:#*)!:&?!
()*V%$$A*&:;!M%)_A,%$! 67! 16D...! 16D60.! 6/2! 13B! 13B!
I*':;!-LC:,'! B2! 12D845! 1BD0.4! 0! 1783! 16D226!

I*':;!-LC:,'! C%)XEN! 5/.! 1684! 1558! ./B! 124! 130!

-T!C\+7/!]M>D!'6/&0//0!41$12/4/$%!1$(!4'$+%'&+$2!'<!%\/!])77!C+$(!%)&H+$/0X!%\/!14')$%!'<!%+4/!&/e)+&/(!%'!
*1&&B!')%!%\+0!%10W!+0!0)*\!%\1%!+%!+0!$'%!+$*7)(/(!+$!%\/!1*%)17!'$0+%/!71H'&!1$(!8&'</00+'$17!0/&6+*/0!*1%/2'&B!'<!
+481*%0,!5/08+%/!%\+0X!%\/&/!1&/!+$(+&/*%!E'H0X!1$(!k-?9XTTT!+$!/*'$'4+*!1*%+6+%B!+0!2/$/&1%/(!1$$)177B,!D'%/$%+17!
*'$%&+H)%'&0!%'!/*'$'4+*!')%8)%!()&+$2!'8/&1%+'$0!+$*7)(/!%\/!8)&*\10/!'<!7'*17!0)887+/0!1$(!%\/!)0/!'<!7'*17!
0/&6+*/0!;\/$!; '&W/&0!8/&<'&4!41+$%/$1$*/X!10!;/77!10!%\/!617)/!'<!&/$/;1H7/!/$/&2B!*&/(+%!P:3AQ!017/0X!&/$/;1H7/!
/$/&2B!8&'()*%+'$!+$*/$%+6/!P:3D#Q!81B4/$%0X!1$(!016+$20!<&'4!&/()*/(!*'$6/$%+'$17!8';/&!*'$0)48%+'$,!O77!
8&'6+(/!1!H''0%!%'!%\/!7'*17!/*'$'4B,
-"! _'&!%\/!8)&8'0/!'<!%\+0!1$17B0+0X!%\+0!*'77/*%+'$!'<!8&'E/*%0!+0!/00/$%+177B!%&/1%/(!10!'$/!)$+%!1$(!+0!&/</&&/(!%'!10!%\/!
cM+$;+$(!D&'E/*%d!%\&')2\')%!%\/!&/0%!'<!%\+0!818/&,
--! #%!+0!170'!100)4/(!%\1%!?Tb!'<!(/H%!+$%/&/0%!81B4/$%0!1&/!&/+$6/0%/(!+$!%\/!M+$$/0'%1!/*'$'4B,!
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4.3  )'882*.+=!@.*/!.*!"&:#,!
K\/!%\+&(!%B8/!'<!*'44)$+%B!;+$(!8&'E/*%!&/6+/;/(!\/&/!+0!&/8&/0/$%1%+6/!'<!1!0/&+/0!'<!"TVMC!
<1*+7+%+/0!<+$1$*/(!HB!1!*'4H+$1%+'$!'<!%1=!/e)+%B!1$(!7'*17!/e)+%B,!K\+0!&/6+/;!8&'<+7/0!'$/!"TV
MC!<1*+7+%B!;+%\!1!<7+8V0%B7/!';$/&0\+8!0%&)*%)&/!+$!K/=10,!K\+0!8&'E/*%!0%&)*%)&/!+0!)$+e)/!
H/*1)0/!+%!&/7+/0!'$!*'&8'&1%/!/e)+%B!%'!*18%)&/!%\/!<)77!617)/!'<!%\/!8&'()*%+'$!%1=!*&/(+%!PDKAQ!
1$(!170'!0//W0!%'!<)$$/7!8&'E/*%!&/6/$)/0!H1*W!%'!7'*17!+$6/0%'&0!'6/&!%\/!7+</!'<!%\/!8&'E/*%!
PO$(&/10/$X!-TTIQ,!K\/!/=8/*%/(!&/0)7%0!<&'4!%\+0!%B8/!'<!8&'E/*%!1&/!(/%1+7/(!+$!K1H7/!"",!

Table 10. Economic Development Impacts to Texas Resulting from a 10­MW Facility 
with a Flip Ownership Structure 

"#$%&'()&*#$:+,'*#-!HI91)&%! 89,'1&*#$%:+,'*#-!HI91)&%!.;$$(1<7!

-&;&%!'(!
>8F#5+,! ]'$,!

9#3*.*1,!
H"A'2,#*/,!

'(!RSS^_N!

Q2+F2+!
H"A'2,#*/,!

'(!RSS^_N! ]'$,!

9#3*.*1,!
H"A'2,#*/,!

'(!RSS^_N!

Q2+F2+!
H"A'2,#*/,!

'(!RSS^_N!
=&$A'%!9:#*)!
:&?!
()*V%$$A*&:;!
M%)_A,%$! 8/B! 1438! 1357! 6/5! 108! 108!
I*':;! -LC:,'! B6/.! 12D506! 13D758! 5! 160B! 14B2!
I*':;!-LC:,'!
C%)XEN! B/6! 1250! 1374! ./5! 12.! 14B!

4.4  4!C.**&,'+#!0%.F!?3'[&5+!
K\/!<+$17!&/%&'08/*%+6/!8&'E/*%!1$17B0+0!8/&<'&4/(!\/&/!+0!<'&!1!"?VMC!<7+8!8&'E/*%!+$!
M+$$/0'%1,-9! A'44)$+%B!;+$(!8+'$//&!51$!`)\7X!'<!`)\7!C+$(!#$*,X!*'487/%/(!%\+0!8&'E/*%!+$!
-TTJ,!K\/!8&'E/*%!&/7+/(!174'0%!*'487/%/7B!'$!M+$$/0'%1!71H'&X!1$(!177!8&'E/*%!41%/&+170!;/&/!
$'%/(!10!8)&*\10/(!+$!M+$$/0'%1,!L+4+71&!%'!%\/!])77!C+$(!8&'E/*%0X!+$(+6+()17!%)&H+$/!';$/&0!
41$12/!1$(!4'$+%'&!%\/+&!%)&H+$/0X!H)%!177!41+$%/$1$*/!+0!8/&<'&4/(!HB!1!*&/;!'<!%/*\$+*+1$0!
1<<+7+1%/(!;+%\!%\/!%)&H+$/!41$)<1*%)&/&,!]';/6/&X!)$7+W/!%\/!])77!C+$(!8&'E/*%X!%\/0/!
%/*\$+*+1$0!1&/!H10/(!+$!M+$$/0'%1X!0'!%\+0!8&'E/*%!170'!0)88'&%0!+$V0%1%/!;+$(!%)&H+$/!
%/*\$+*+1$0,!K\/!/0%+41%/(!/*'$'4+*!+481*%0!<&'4!%\+0!8&'E/*%!1&/!0)441&+Z/(!+$!K1H7/!"-,!

Table 11. Economic Development Impacts to Minnesota from a 15­MW Wind Facility with a Flip 
Ownership Structure 

"#$%&'()&*#$:+,'*#-!HI91)&%! 89,'1&*#$%:+,'*#-!HI91)&%!.;$$(1<7!

-&;&%!'(!>8F#5+,! ]'$,!

9#3*.*1,!
H"A'2,#*/,!

'(!RSS^_N!

Q2+F2+!
H"A'2,#*/,!

'(!RSS^_N! ]'$,!

9#3*.*1,!
H"A'2,#*/,!

'(!RSS^_N!

Q2+F2+!
H"A'2,#*/,!

'(!RSS^_N!
=&$A'%!9:#*)!:&?!
()*V%$$A*&:;!M%)_A,%$!67/7! 16D.66! 16D222! 6/5! 100! 100!
I*':;!-LC:,'! 84/B! 17D340! 10DBB2! 5! 12.0! 158.!
I*':;!-LC:,'! C%)XEN! 4/3! 1246! 1B55! ./7! 165! 172!

-9! O7%\')2\!%\+0!+0!1$17BZ/(!1$(!&/</&&/(!%'!10!1!0+$27/!8&'E/*%!+$!%\+0!&/8'&%X!+$!&/17+%B!/1*\!+$(+6+()17!%)&H+$/!+0!
7/2177B!+%0!';$!>+4+%/(!>+1H+7+%B!A'&8'&1%+'$!P>>AQ,!

"9!
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5  )'8F#3.*1!E&,2%+,!

O!&/6+/;!'<!%\/!&/0)7%0!0\';$!1H'6/!+$(+*1%/0!%\1%!%\/!+481*%0!<&'4!*'44)$+%B!;+$(!8&'E/*%0!
61&B!H10/(!'$!%\/!<1*+7+%B!0+Z/!P_+2)&/!"Q!10!;/77!10!'%\/&!<1*%'&0!P_+2)&/!-Q,!]';/6/&X!1!</;!W/B!
*16/1%0!0\')7(!H/!%1W/$!+$%'!1**')$%!H/<'&/!(&1;+$2!<+&4!*'$*7)0+'$0!1H')%!\';!(+<</&/$%!
*'44)$+%B!;+$(!8&'E/*%0!*'481&/!%'!'$/!1$'%\/&,!

_+&0%X!/*'$'4+*!(/6/7'84/$%!+481*%0!1&/!(&+6/$!HB!%\/!0+Z/!'<!/=8/$(+%)&/0!+$%'!%\/!/*'$'4B!
H/+$2!1$17BZ/(,!#$!%\+0!&/21&(X!/*'$'4+*!(/6/7'84/$%!+481*%0!1$17B0/0!('!$'%!%1W/!+$%'!1**')$%!
%\/!*'0%!'<!/7/*%&+*+%B!8&'()*/(!HB!1!2+6/$!<1*+7+%B,!]';/6/&X!%\/!&/0)7%!+0!%\1%!1!71&2/&!7'*17!
+$6/0%4/$%!&/0)7%0!+$!2&/1%/&!/*'$'4+*!(/6/7'84/$%!+481*%0,!R/$/&177B!%\/!7'*17!+$6/0%4/$%!*1$!
H/!+$*&/10/(!/+%\/&!HB!)0+$2!1!2&/1%/&!8/&*/$%12/!'<!7'*17!71H'&!1$(!41%/&+170!'$!1!8&'E/*%X!'&!
0+487B!HB!81B+$2!4'&/!<'&!1!2''(!'&!0/&6+*/!%\1%!+0!8)&*\10/(!7'*177B,!O0!0)*\X!'$!1!8/&VMC!
H10+0X!;\/$!177!/70/!+0!/e)17X!7';/&V*'0%!8&'E/*%0!;+77!\16/!&/()*/(!/*'$'4+*!(/6/7'84/$%!
+481*%0!;\/$!*'481&/(!;+%\!8&'E/*%0!%\1%!\16/!\+2\/&!*'$0%&)*%+'$!*'0%0,!#%!+0!&1&/!%\1%!177!
<1*%'&0!/=*/8%!8&'E/*%!*'0%!1&/!/e)17!H/%;//$!%;'!8&'E/*%0X!H)%!%\/!<1*%!%\1%!\+2\/&!*'0%0!H''0%!
/*'$'4+*!(/6/7'84/$%!+481*%0!41B!*1)0/!\+2\/&V*'0%!8&'E/*%0!%'!'6/&0\1(';!7';/&V*'0%!
8&'E/*%0!%\1%!1*%)177B!&/7B!'$!\+2\/&!7/6/70!'<!7'*17!2''(0!1$(!0/&6+*/0,!K\+0!+0!/08/*+177B!*&+%+*17!
;\/$!/617)1%+$2!8&'E/*%0!%\1%!1&/!H)+7%!1%!(+<</&/$%!%+4/0!H/*1)0/!+$!&/*/$%!B/1&0!%\/!*'0%!'<!
(/6/7'8+$2!;+$(!8&'E/*%0!\10!+$*&/10/(!1%!&1%/0!\+2\/&!%\1$!%\/!$'4+$17!&1%/!'<!+$<71%+'$,!O0!1!
&/0)7%X!8&'E/*%0!*'487/%/(!4'&/!&/*/$%7B!1&/!4'&/!/=8/$0+6/!%\1$!'7(/&!8&'E/*%0!1$(!%\)0!%\/!
/*'$'4+*!(/6/7'84/$%!+481*%0!'<!%\/0/!8&'E/*%0!41B!H/!+$*&/10/(,-@!

L/*'$(X!;\+7/!%\/!&1%/!'<!&/%)&$!'$!7'*17!/e)+%B!+0!+48'&%1$%X!1$!/e)177B!'&!8/&\180!4'&/!
+48'&%1$%!<1*%'&!+0!%\/!/=%/$%!'<!7'*17!';$/&0\+8,!K\)0X!+$(+6+()17!+$6/0%'&!&/%)&$0!41B!H/!6/&B!
\+2\!;\/$!*'481&+$2!7'*17!';$/&0\+8!;+ %\!1!%&1(+%+'$17!71$(';$/&!7/10/0,!]';/6/&X!+<!%\/0/!
+$6/0%'&0!41W/!)8!'$7B!1!04177!<&1*%+'$!'<!8&'E/*%!/e)+%BX!%\/$!%\/!617)/!'<!%\/0/!&/%)&$0!H/*'4/0!
4'&/!4'(/&1%/!;\/$!1$17BZ/(!10!'$/!8+/*/!+$!1!H&'1(VH10/(!/*'$'4+*!(/6/7'84/$%!+481*%0!
1$17B0+0,!S<!*')&0/!%\+0!('/0!$'%!(+4+$+0\!%\/!H/$/<+%!%'!%\/!+$(+6+()17!+$6/0%'&X!+%!4/&/7B!871*/0!
%\/0/!&/%)&$0!;+%\!%\/!*'$%/=%!'<!%\/!+481*%0!/=8/&+/$*/(!HB!%\/!H&'1(/&!*'44)$+%B,!

_+$177BX!%\/!M+$$/0'%1!8&'E/*%0!8&'<+7/(!\/&/!('!$'%!81B!%&1(+%+'$17!8&'8/&%B!%1=!81B4/$%0,!
#$0%/1(!%\/B!41W/!8&'()*%+'$VH10/(!81B4/$%0!%'!7'*17!2'6/&$4/$%,!]';/6/&X!%\/0/!81B4/$%0!
1&/!0%&)*%)&/(!%'!+$*/$%+6+Z/!04177V0*17/X!(+08/&0/(!;+$(!8&'E/*%0,!O0!1!&/0)7%X!/<</*%+6/!8&'8/&%B!
%1=!81B4/$%0!<'&!%\/0/!M+$$/0'%1!8&'E/*%0!1&/!4)*\!7';/&!%\1$!%\/!'%\/&!8&'E/*%0!&/6+/;/(!\/&/X!
1$(!'8/&1%+'$0V8/&+'(!+481*%0!1&/!(+4+$+0\/(,!>+W/;+0/!1$B!8&'8/&%B!%1=!+$*/$%+6/!<'&!
*'44)$+%B!;+$(!8&'E/*%0!;+77!\16/!1!$/21%+6/!+481*%!'$!'8/&1%+'$0V8/&+'(!/*'$'4+*!
(/6/7'84/$%!+481*%0,!

5.1  )'8F#3.*1!95'*'8.5!B&;&%'F8&*+!>8F#5+,!#8'*1!)'882*.+=!@.*/!
?3'[&5+,!

R+6/$!%\+0!H1*W2&')$(X!%\/!/487'B4/$%!+481*%0!<&'4!%\/!8&'E/*%0!1$17BZ/(!\/&/!1&/!0\';$!+$!
_+2)&/!",!A7/1&7B!%\/!71&2/0%!8&'E/*%X!%\/!M+$$/0'%1!_7+8!\10!%\/!\+2\/0%!%'%17!+481*%0,!]';/6/&X!
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M'(/7,!O$17B0+0!*1&&+/(!')%!\/&/!('/0!1(E)0%!8&'E/*%!7/6/7!*'0%0!<'&!+$<71%+'$!H)%!+%!*1$$'%!$'&417+Z/!<'&!0)887B!1$(!
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%\/0/!8&'E/*%0,!K\/!8&+41&B!0')&*/!(+0*&/81$*B!H/%;//$!%\/0/!8&'E/*%0!+$!%\/+&!%'%17!+481*%0!+0!+$!
8&'E/*%!*'0%0,-?! #$!1((+%+'$X!%\/!])77!C+$(!8&'E/*%0!1&/!&/71%+6/7B!7';!;\/$!*'$0+(/&+$2!%'%17!
8&'E/*%!+481*%0!0+487B!H/*1)0/!%\/!0*17/!'<!%\/!])77!8&'E/*%!;10!4)*\!7/00!%\1$!%\1%!'<!%\/!'%\/&!
8&'E/*%0!*'$0+(/&/(!\/&/,!

0.123&!K`!)'*,+325+.'* ZF&3.'/!&8F%'=8&*+!.8F#5+,!(3'8!5'882*.+=!7.*/!F3'[&5+,`!

]';/6/&X!;\/$!1(E)0%+$2!%\/!&/0)7%0!H10/(!'$!8&'E/*%!0+Z/X!+%!H/*'4/0!*7/1&!%\1%!$'%!177!
*'44)$+%B!;+$(!8&'E/*%0!1&/!/e)17!+$!%/&40!'<!%\/+&!1H+7+%B!%'!*'$%&+H)%/!%'!/*'$'4+*!
(/6/7'84/$%!8/&!)$+%!'<!+$0%177/(!*181*+%B!P_+2)&/!-Q,!

-?! C\/$!1(E)0%/(!<'&!+$<71%+'$X!%\/!'7(/&!M+$;+$(!D&'E/*%0!1&/!&')2\7B!"Jb!7';/&!+$!*'0%X!;\+*\!&/()*/0!%\/+&!
&/71%+6/!/*'$'4+*!(/6/7'84/$%!+481*%0,!
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K\/!4'0%!&/*/$%!8&'E/*%X!%\/!K/=10!_7+8X!;10!$'%/(!%'!\16/!%\/!\+2\/0%!+$<71%+'$V1(E)0%/(!8&'E/*%!
*'0%!1$(X!(/08+%/!%\/!<1*%!%\1%!+%!&/7+/(!'$!7';/&!7/6/70!'<!7'*17!71H'&!1$(!41%/&+170!%\1$!/+%\/&!'<!
%\/!M+$$/0'%1!8&'E/*%0X!+%0!+481*%!8/&VMC!()&+$2!*'$0%&)*%+'$!+0!2&/1%/&,!

_)&%\/&4'&/X!%\/!<7+8V0%B7/!8&'E/*%0!\16/!%\/!7';/0%!'8/&1%+'$0V8/&+'(!+481*%X!H)%!%\+0!+0!71&2/7B!1!
<)$*%+'$!'<!%\/!<1*%!%\1%!%\/B!&/7B!'$!%\/!7';/0%!7/6/70!'<!7'*17!/e)+%B,!5/08+%/!%\/+&!8/&<'&41$*/!
&/71%+6/!%'!'%\/&!*'44)$+%B!;+$(!';$/&0\+8!0%&)*%)&/0X!+%!+0!;'&%\!$'%+$2!%\1%!41$B!*'44)$+%B!
;+$(!8&'E/*%0!&/7B!'$!%\+0!%B8/!'<!2/$/&17!<7+8!0%&)*%)&/X!1$(!+%!41B!'<</&!1(61$%12/0!+$!%/&40!'<!
<1*+7+%1%+$2!8&'E/*%!<+$1$*/!1$(!)7%+41%/7B!(/87'B4/$%!'<!*'44)$+%B!;+$(!8&'E/*%0,!O0!1!&/0)7%X!
8'7+*B41W/&0!0//W+$2!%'!8&'4'%/!*'44)$+%B!;+$(!<'&!+%0!/*'$'4+*!(/6/7'84/$%!1%%&+H)%/0!41B!
;1$%!%'!;/+2\!%\/!617)/!'<!%'%17!/*'$'4+*!(/6/7'84/$%!;+%\!%\/!617)/!'<!41=+4+Z+$2!/*'$'4+*!
(/6/7'84/$%!8/&VMC!'<!+$0%177/(!*181*+%B,!!
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5.2  )'8F#3.*1!95'*'8.5!B&;&%'F8&*+!'(!)'8F%&+&/!)'882*.+=!@.*/!?3'[&5+,!
7.+A!4$,&*+&&ZQ7*&/!?3'[&5+,!

K\+0!1$17B0+0!0\';0!%\1%!177!*'44)$+%B!;+$(!8&'E/*%0!1&/!/=8/*%/(!%'!\16/!1!\+2\/&!'8/&1%+'$0V
8/&+'(!+481*%!%\1$!1H0/$%//V';$/(!8& 'E/*%0,!#$!1((+%+'$X!;\/$!*'481&+$2!*'44)$+%B!;+$(!
8&'E/*%0!;+%\!0+4+71&!\B8'%\/%+*17!c16/&12/d!1H0/$%//!8&'E/*%0X!*'44)$+%B!;+$(!\10!1!
4'(/&1%/7B!2&/1%/&!/*'$'4+*!(/6/7'84/$%!+481*%X!","!%'!",9!%+4/0X!()&+$2!%\/!*'$0%&)*%+'$!
8/&+'(!P_+2)&/!9Q,-F!

0.123&!a`!)'8F#3.*1!+A&!3#+.'!'(!&5'*'8.5!/&;&%'F8&*+!.8F#5+,!$&+7&&*!)'882*.+=!@.*/!#*/!  
\=F'+A&+.5#%!4$,&*+&&!?3'[&5+,  ̀ 
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]';/6/&X!*'$0%&)*%+'$V8/&+'(!+481*%0!'<%/$!61&B!;+(/7B!H/%;//$!8&'E/*%0X!1$(!(/6/7'8/&0!41B!
$'%!17;1B0!&/7B!'$!;\1%!+0!1*%)177B!161+71H7/!+$!%\/!7'*17!71H'&!8''7,!C\/$!*'481&+$2!%\/!
16/&12/!8/&VMC!*'$0%&)*%+'$V8/&+'(!+481*%!<&'4!*'44)$+%B!;+$(!8&'E/*%0!*'$0+(/&/(!\/&/!
;+%\!%\/!&/0)7%0!<&'4!%;'!&/%&'08/*%+6/!1$17B0/0!*'$()*%/(!HB!:/1%/2)+!P-TT[!1$(!<'&%\*'4+$2Q!
<'&!%\/!<+&0%!"XTTT!MC!'<!*'487/%/(!8&'E/*%0!+$!A'7'&1('!1$(!#';1X!*'44)$+%B!;+$(!8&'E/*%0!
1&/!0\';$X!'$!1!8/&VMC!H10+0X!%'!\16/!-,9!%'!9,"!%+4/0!%\/!*'$0%&)*%+'$!8/&+'(!+481*%!'<!%\/!<+&0%!
"XTTT!MC!+$!A'7'&1('!1$(!#';1,!K\+0!0)22/0%0!%\1%!;\+7/!+%!41B!H/!8'00+H7/!1$(!&/10'$1H7/!<'&!
1H0/$%//!;+$(!8&'E/*%0!%'!\16/!/*'$'4+*!(/6/7'84/$%!+481*%0!*'481&1H7/!%'!*'44)$+%BV';$/(!
8&'E/*%0!()&+$2!*'$0%&)*%+'$X!+$!0'4/!*10/0!*'44)$+%B!8&'E/*%!+481*%0!1&/!1*%)177B!4)*\!\+2\/&,!
Y/6/&%\/7/00X!'$/!0\')7(!/=/&*+0/!*1)%+'$!+$!2/$/&17+Z+$2!%\/!617)/!'<!*'44)$+%B!;+$(!8&'E/*%!
+481*%0!()&+$2!%\/!*'$0%&)*%+'$!8/&+'(,!

-F!K\/!\B8'%\/%+*17!16/&12/!8&'E/*%!+0!H10/(!'$!;\1%!+0!&/10'$1H7/!+$!%/&40!'<!1*e)+0+%+'$!1$(!)0/!'<!7'*17!71H'&!1$(!
41%/&+170!+$!%'(1Bj0!;+$(!+$()0%&B,!K\+0!('/0!$'%!$/*/001&+7B!4/1$!%\1%!08/*+<+*!8&'E/*%0!;+77!*'$<'&4!%'!%\+0!
c16/&12/d!8&'E/*%!H)%!+0!+$%/$(/(!%'!H/!&/8&/0/$%1%+6/!'<!%\/!H&'1(/&!;+$(!+$()0%&B,!M'(/7!+$8)%0!<'&!%\/!\B8'%\/%+*17!
16/&12/!8&'E/*%!;/&/!(/6/7'8/(!H10/(!'$!B/1&0!'<!+$()0%&B!+$%/&6+/;0!1$(!;'&W!4'(/7+$2!%\/!/*'$'4+*!
(/6/7'84/$%!+481*%0!'<!;+$(!/$/&2B,!Y/6/&%\/7/00X!4'&/!&/*/$%!/6+(/$*/!0)22/0%0!%\1%!+$(+6+()17!8&'E/*%0!('!61&B!
2&/1%7B!<&'4!%\+0!16/&12/!+$()0%&B!*\1&1*%/&+Z1%+'$,!
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C\/$!*'481&+$2!%\/!'8/&1%+'$0V8/&+'(!+481*%0!'<!*'44)$+%B!;+$(!8&'E/*%0!0%)(+/(!\/&/!;+%\!
%\/!\B8'%\/%+*17!16/&12/!8&'E/*%!&/</&/$*/(!1H'6/X!'8/&1%+'$0V8/&+'(!+481*%0!1&/!'H0/&6/(!%'!H/!
"," !%'!-,[!%+4/0!%\1%!'<!1H0/$%//V';$/(!8&'E/*%0,!O0!;/77X!;\/$!*'481&+$2!%\/!16/&12/!
'8/&1%+'$0V8/&+'(!+481*%!'<!*'44)$+%B!;+$(!8&'E/*%0!&/6+/;/(!\/&/!;+%\!%\/!16/&12/!+481*%!
<&'4!%\/!<+&0%!"XTTT!MC!+$!A'7'&1('!1$(!#';1X!*'44)$+%B!;+$(!+481*%0!1&/!",?!%'!",[!%+4/0!
\+2\/&,!C+%\!%\/!/=*/8%+'$!'<!%\/!L')%\;/0%!M+$$/0'%1!L%)(BX!%\/0/!&/0)7%0!1&/!&/71%+6/7B!
*'$0+0%/$%!;+%\!;\1%!\10!H//$!('*)4/$%/(!+$!%\/!810%!P_+2)&/!@Q,!

0.123&!T`!)'8F#3.*1!F#,+!#*#%=,.,J!5'8F%&+&/!F3'[&5+,J!#*/!+A&!3#+.'!'(!.8F#5+,!3&%#+.;&!+'!
#$,&*+&&!F3'[&5+,`!

012*3!)++1+!.6+!(*'12*;!25*!+6',*!17!>6=<*;!+*91+2*(!?5*'!6>6&=6.=*A!

_'&!%\/!8&'E/*%0!*'$0%+%)%+$2!%\/!$/;!&/%&'08/*%+6/!1$17B0+0!P_+2)&/!@QX!61&+1H+7+%B!+$!%\/!&1%+'!'<!
'8/&1%+'$0V8/&+'(!+481*%0!+0!71&2/7B!1!<)$*%+'$!'<!%\/!1*%)17!8/&*/$%12/!'<!7'*17!/e)+%B!10!;10!
(+0*)00/(!1H'6/,!]';/6/&X!%\/!+481*%!'<!%\/!8&'8/&%B!%1=!+$*/$%+6/!+$!M+$$/0'%1!+0!&/6/17/(!HB!
*'481&+$2!%\/!&1%+'!&/0)7%+$2!<&'4!%\/!K/=10!_7+8!;+%\!%\/!&1%+'!&/0)7%+$2!<'&!%\/!M+$$/0'%1!_7+8,!
K\/!+481*%!'<!&1%/!'<!&/%)&$!1$(!SNM!/=8/$(+%)&/0!+0!170'!&/6/17/(!HB!*'481&+$2!%\/!&/0)7%+$2!
&1%+'0!'<!%\/!M+$;+$(!8&'E/*%0!;+%\!%\/!])77!%)&H+$/0X!;\+*\!1&/!<)77B!';$/(!HB!%\/!4)$+*+817!
)%+7+%B!H)%!'8/&1%/!+$!1$!1&/1!;+%\!1!7/00!617)1H7/!;+$(!&/0')&*/!1$(!0/$(!1!2&/1%/&!8/&*/$%12/!'<!
SNM!/=8/$(+%)&/0!')%!'<!%\/!7'*17!/*'$'4B,!

#$!08+%/!'<!61&+1H+7+%B!14'$2!+$(+6+()17!8&'E/*%!&/0)7%0X!*7/1&7B!%\/!16/&12/!+481*%!'<!*'44)$+%B!
;+$(!8&'E/*%0!&/71%+6/!%'!1H0/$%//V';$/(!8&'E/*%0!+0!2&/1%/&,!K\)0X!8'7+*B41W/&0!1$(!+$(+6+()170!
0//W+$2!%'!+$*&/10/!7'*17!/*'$'4+*!(/6/7'84/$%!+481*%0!<&'4!;+$(!/$/&2B!1&/!E)0%+<+/(!+$!
8)&0)+$2!8'7+*+/0!%\1%!8&'4'%/!1$(!0)88'&%!*'44)$+%B!;+$(!8&'E/*%0,!
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6  9:F%#.*.*1!U#3.#$.%.+=!.*!95'*'8.5! B&;&%'F8&*+!>8F#5+,!

K\+0!8'&%+'$!'<!%\/!1$17B0+0!8&'6+(/0!1((+%+'$17!(/%1+7!'$!;\B!/*'$'4+*!+481*%!&/0)7%0!61&B!
2/$/&177B!1$(!;\B!/*'$'4+*!+481*%0!'<!*'44)$+%B!;+$(!8&'E/*%0!61&B,!K\+0!+0!+$%/$(/(!%'!
8&'6+(/!1((+%+'$17!(/%1+7!'$!;\B!'$/!'<%/$!'H0/&6/0!0)*\!1!&1$2/!'<!+481*%0!&/8'&%/(!<'&!
*'44)$+%B!;+$(!8&'E/*%0!1$(!%\/!&1%+'!'<!*'44)$+%B!%'!1H0/$%//!;+$(!8&'E/*%!+481*%0,!

6.1  @A=!U#3.#$.%.+=!.*!95'*'8.5!>8F#5+,!Q5523,!P&*&3#%%=!
3*'$'4+*!+481*%0!61&B!<'&!41$B!&/10'$0X!+$*7)(+$2!%\/!0+Z/!'<!%\/!+$6/0%4/$%X!%\/!0+Z/!'<!%\/!
7'*17!71H'&!8''7X!%\/!161+71H+7+%B!'<!7'*17!2''(0!1$(!0/&6+*/0X!%\/!8/&*/$%12/!'<!161+71H7/!71H'&!
1$(!41%/&+170!%\1%!1&/!)0/(!+$!%\/!8&'E/*%X-J! 1$(!\';!%\/!&/6/$)/0!<&'4!1!08/*+<+*!8&'E/*%!1&/!
177'*1%/(!%'!+$(+6+()170!'&!H)0+$/00/0!;+%\+$!%\/!1&/1!)$(/&!*'$0+(/&1%+'$,!

K\/!<+&0%!<1*%'&X!%\/!0+Z/!'<!%\/!+$6/0%4/$%X!+0!(+&/*%7B!&/71%/(!%'!%\/!0+Z/!1$(!*'0%!'<!%\/!8&'E/*%!+$!
e)/0%+'$,!#$!%\/'&BX!%\/!71&2/&!%\/!+$6/0%4/$%X!%\/!2&/1%/&!%\/!+481*%0i!%\+0!100)4/0X!\';/6/&X!
%\1%!1!8&'E/*%!*1$!H/!H)+7%!1%!1!08/*+<+*!*'0%X!1!0')$(!100)48%+'$!<'&!&/%&'08/*%+6/!1$17B0+0,!
O00)4+$2!%\1%!177!8&'E/*%0!*1$!H/!H)+7%!1%!%\/!/=8/*%/(!*'0%0X!'$/!*1$!*'481&/!1*&'00!1$17B0/0!
0+487B!HB!/617)1%+$2!%\/!+481*%0!'$!1!8/&V)$+%!H10+0,!_'&!%\+0!&/10'$X!%\/!*'481&+0'$0!\/&/!1&/!
8/&<'&4/(!'$!1!8/&VMC!H10+0,!

L/*'$(X!&/0)7%0!61&B!(/8/$(+$2!'$!%\/!0+Z/!1$(!0%&)*%)&/!'<!%\/!7'*17!/*'$'4B,!K\+0!+0!(+&/*%7B!
&/71%/(!%'!%\/!7/6/7!1%!;\+*\!1$!1$17B0+0!+0!*'$()*%/(!10!*')$%B!/*'$'4+/0!1&/!'<%/$!6/&B!
(+<</&/$%!<&'4!0%1%/V7/6/7!/*'$'4+/0,!Y/6/&%\/7/00X!/6/$!14'$2!1$17B0/0!%\1%!1&/!*'$()*%/(!1%!
%\/!014/!7/6/7!P+,/,X!%;'!*')$%B!1$17B0/0QX!&/0)7%0!41B!H/!2&/1%7B!(+<</&/$%!H/*1)0/!(+<</&/$%!
*')$%+/0!P1$(!0%1%/0Q!\16/!(+<</&/$%!8'8)71%+'$0X!71H'&!0W+770X!1$(!8&'()*%+'$!8'%/$%+17,!K\/!
&/10'$!%\+0!(&+6/0!61&+1H+7+%B!+$!&/0)7%0!+0!H/*1)0/!'<!%\/!4)7%+87+/&!/<</*%,!#$6/0%4/$%!+$!1$!
/*'$'4B!;+77!c7/1W!')%d!1%!(+<</&/$%!&1%/0!(/8/$(+$2!'$!%\/!0+Z/!1$(!(+6/&0+%B!'<!%\/!/*'$'4B!
)$(/&!*'$0+(/&1%+'$,!K\/&/<'&/X!%\/!4)7%+87+/&!/<</*%!'&!%\/!$)4H/&!'<!%+4/0!1!('771&!*+&*)71%/0!
;+%\+$!1!2+6/$!1&/1!'<!1$17B0+0!;+77!61&B!H10/(!'$!%\/!0+Z/!1$(!(+6/&0+%B!'<!%\/!/*'$'4B,!K\+0!+0!
/08/*+177B!*&+%+*17!<'&!%\/!+$(+&/*%!1$(!+$()*/(!+481*%0,!K\/!(+<</&/$*/!H/%;//$!7'*17!/*'$'4+/0!
1$(!%\/+&!&/08/*%+6/!4)7%+87+/&!/<</*%!*1$!H/!0//$!e)+%/!*7/1&7B!+$!%\/!&/0)7%0!&/8'&%/(!HB!%\/!ROS!
P-TT@Q,!-[!

K\/!%\+&(!<1*%'&!(&+6+$2!61&+1H+7+%B!+$!&/0)7%0!+0!%\/!8/&*/$%12/!'<!7'*17!71H'&!1$(!41%/&+170!%\1%!
1&/!)0/(!<'&!1!2+6/$!8&'E/*%,!K\+0!<1*%'&!*1$$'%!H/!*'487/%/7B!0/81&1%/(!<&'4!%\/!0/*'$(!<1*%'&!
P+,/,X!%\/!0+Z/!'<!%\/!7'*17!/*'$'4B!'&!71H'&!8''7Q!H/*1)0/!1!71&2/&!1$(!4'&/!(+6/&0/!/*'$'4B!\10!
4'&/!8'%/$%+17!%'!*'$%&+H)%/!7'*17!71H'&!1$(!41%/&+170!%'!1!08/*+<+*!8&'E/*%,!L%+77X!+<!1!(/6/7'8/&!
\+&/0!*'$%&1*%'&0!<&'4!')%!'<!0%1%/!%'!;'&W!'$!1!08/*+<+*!8&'E/*%X!%\/!/*'$'4+*!(/6/7'84/$%!
+481*%0!1&/!2&/1%7B!(+4+$+0\/(!&/21&(7/00!'<!%\/!0+Z/!1$(!(+6/&0+%B!'<!%\/!7'*17!/*'$'4B,!
#$(+6+()17!(/6/7'8/&0!41B!*'$%&1*%!;+%\!*'481$+/0!<&'4!177!81&%0!'<!%\/!*')$%&B,!]';/6/&X!+%!+0!
'$7B!;\/$!%\/B!*\''0/!%'!*'$% &1*%!;+%\!7'*17!*'481$+/0!%\1%!%\/!7'*17!&/2+'$!/=8/&+/$*/0!%\/!
2&/1%/0%!H/$/<+%,!

-J! _&'4!%\/!&/08/*%+6/!1&/1!*'$0+(/&/(!+$!%\/!1$17B0+0,!
-[! 36/$!%\')2\!%\/!1*%)17!412$+%)(/!'<!+481*%0!61&+/0!H10/(!'$!%\+0!81&14/%/&X!%\+0!('/0!$'%!(+4+$+0\!%\/!
+48'&%1$*/!'<!1$B!08/*+<+*!+481*%,!#$!&/17+%BX!%\/!+481*%0!%'!1!&)&17!*')$%B!<&'4!1!;+$(!8&'E/*%!41B!H/!4)*\!4'&/!
617)1H7/!%'!%\/!*')$%B!/6/$!%\')2\!%\/!2&'00!412$+%)(/!'<!%\/!+481*%0!1&/!4)*\!7/00!%\1$!;\1%!4+2\%!1**&)/!+$!
1$'%\/&!&/2+'$!;+%\!1!71&2/&!/*'$'4B,!
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_+$177BX!/*'$'4+*!(/6/7'84/$%!+481*%0!41B!61&B!H10/(!'$!%\/!177'*1%+'$!'<!8&'E/*%!&/6/$)/0!<'&!
1!08/*+<+*!8&'E/*%!1$(!%\/!/=8/*%/(!&/%)&$!<'&!1!8&'E/*%,-I! D&'E/*%0!%\1%!1&/!*18+%17+Z/(!')%0+(/!'<!
%\/!0%1%/!'&!1&/1!;\/&/!%\/B!1&/!0+%/(!1&/!7+W/7B!%'!\16/!<1&!7/00!'<!1$!+481*%!'$!%\/!&)&17!1&/10X!
;\/&/!;+$(!&/0')&*/0!1&/!'<%/$!'<!2&/1%!617)/X!%\1$!8&'E/*%0!%\1%!&/+$6/0%!+$!%\/+&!7'*17!
*'44)$+%+/0!'&!81B!(+6+(/$(0!%'!7'*17!0\1&/\'7(/&0,!G1&+1H+7+%B!+$!&/0)7%0!%&1*/(!%'!%\+0!<1*%'&!
100)4/0!%\1%!1!2+6/$!8&'E/*%!+0!8&'<+%1H7/!1%!1!08/*+<+*!&1%/,!

6.2  @A=!)'882*.+=!@.*/!95'*'8.5!B&;&%'F8&*+!>8F#5+,!U#3=!
K\/!/*'$'4+*!(/6/7'84/$%!+481*%0!<&'4!*'44)$+%B!;+$(!61&B!<'&!177!%\/!&/10'$0!$'%/(!1H'6/,!
]';/6/&X!1!</;!08/*+<+*!\+2\7+2\%0!(/0/&6/!1((+%+'$17!1%%/$%+'$!%'!H/%%/&!)$(/&0%1$(!%\/!&1$2/!'<!
+481*%0!%\1%!&/0)7%!<&'4!*'44)$+%B!;+$(!8&'E/*%0!1$(!;\B!%\/!&1%+'!'<!+481*%0!H/%;//$!
*'44)$+%B!1$(!1H0/$%//!;+$(!8&'E/*%0!41B!61&B,!

_+&0%X!*'44)$+%B!;+$(!0%)(+/0!1&/!'<%/$!*'$()*%/(!1%!(+<</&/$%!7/6/70,!M1$B!+$(+6+()17!
*'44)$+%B!8&'E/*%0!1&/!*'$0+(/&/(!1%!%\/!*')$%B!7/6/7,!]';/6/&X!'%\/&0!1&/!*'$()*%/(!1%!%\/!
0%1%/!7/6/7,!a/*1)0/!0%1%/!1$(!*')$%B!/*'$'4+/0!\16/!(+<</&/$%!4)7%+87+/&0!1$(!(+<</&/$%!
*181*+%+/0!%'!8&'6+(/!7'*17!71H'&!%'!1!8&'E/*%X!%\/!&/0)7%0!'<!1!0%1%/V7/6/7!1$17B0+0!;+77!(+<</&!<&'4!
*')$%BV7/6/7!1$17B0+0,!>+4+%+$2!*'481&+0'$0!%'!0%)(+/0!*'$()*%/(!1%!%\/!014/!1$17B%+*17!7/6/7!
&/()*/0!0'4/!'<!%\/!61&+1H+7+%B!14'$2!&/8'&%0!'$!%\/!+481*%0!'<!*'44)$+%B!;+$(!8&'E/*%0!1$(!
177';0!'$/!%'!H/%%/&!)$(/&0%1$(!\';!%\/!+481*%0!'<!1!08/*+<+*!;+$(!8&'E/*%!41B!61&B!H10/(!'$!
'%\/&!/=%/&$17!<1*%'&0,!

L/*'$(X!%\/!8/&*/$%12/!'<!7'*17!71H'&!)0/(!+$!%\/!*'$0%&)*%+'$!'<!8&'E/*%0!+0!\+2\7B!61&+1H7/,!
A'44)$+%B!;+$(!1(6'*1%/0!'<%/$!1&2)/!%\1%!*'44)$+%B!;+$(!8&'E/*%0!)%+7+Z/!4)*\!\+2\/&!7/6/70!
'<!7'*17!71H'&!1$(!41%/&+170!%\1$!1H0/$%//!8&'E/*%!(/6/7'8/&0,!36+(/$*/!0)22/0%0!%\1%!%\+0!41B!+$!
<1*%!H/!%\/!*10/X!H)%!()/!%'!+$(+6+()17!8&'E/*%!61&+1H+7+%B!+%!+0!$'%!8'00+H7/!%'!(&1;!<+&4!
*'$*7)0+'$0!'$!%\+0!+00)/,!.7%+41%/7BX!*'44)$+%B!;+$(!8&'E/*%0!\16/!$'!+$\/&/$%!1(61$%12/!<'&!
*'$0%&)*%+'$V8/&+'(!+481*%0,!Y/6/&%\/7/00X!%\/!(+<</&/$*/0!+$!)0/!1$(!1887+*1%+'$!'<!7'*17!71H'&!
()&+$2!*'$0%&)*%+'$!1&/!0'4/%+4/0!2&/1%,!K\/&/<'&/X!(/8/$(+$2!'$!'$/j0!100)48%+'$0!1H')%!)0/!
'<!7'*17!71H'&!()&+$2!*'$0%&)*%+'$X!'$/!*1$!\16/!1!\+2\!7/6/7!'<!61&+1H+7+%B!+$!8&'E/*%!+481*%0!1$(!
/08/*+177B!+$!%\/!&1%+'!'<!*'44)$+%BV%'!1H0/$%//V8&'E/*%!+481*%0,!

_+$177BX!*'44)$+%B!;+$(!8&'E/*%0!/487'B!1!;+(/!&1$2/!'<!';$/&0\+8!0%&)*%)&/0!1$(!\16/!1!;+(/!
&1$2/!'<!/=8/*%/(!&/%)&$0!<'&!7'*17!0\1&/\'7(/&0,!K\/!08/*+<+*!';$/&0\+8!0%&)*%)&/!%\1%!+0!
*'$0+(/&/(!<'&!*'44)$+%B!;+$(!8&'E/*%0!+0!+48'&%1$%!H/*1)0/!+%!(/%/&4+$/0!\';!8&'E/*%!&/6/$)/0!
1&/!177'*1%/(,!#$!%\/!*10/!'<!M+$;+$(V0%B7/!8&'E/*%0!;\/&/!%\/!7'*17!/e)+%B!0\1&/!+0!e)+%/!\+2\X!
/*'$'4+*!(/6/7'84/$%!+481*%0!1&/!7+W/7B!2&/1%/&!%\1$!+$!'%\/&!';$/&0\+8!0%&)*%)&/0!;\/&/!%\/!
8/&*/$%12/!'<!%'%17!8&'E/*%!&/6/$)/0!%\1%!&/41+$!7'*17!+0!4)*\!7/00,!n/%X!H/*1)0/!%\/!%/&4!
c*'44 )$+%B!;+$(d!/$*'48100/0!0)*\!1!;+(/!&1$2/!'<!8'%/$%+17!';$/&0\+8!0%&)*%)&/0X!%\/&/!41B!
H/!1!;+(/!(+6/&2/$*/!+$!\';!4)*\!H/$/<+%!1*%)177B!<7';0!H1*W!%'!%\/!7'*17!81&%+/0!+$6/0%/(!+$!1$B!
2+6/$!8&'E/*%,!

_)&%\/&4'&/X!%\/!/=8/*%/(!&/%)&$0!<'&!1!8&'E/*%!+481*%!%\/!1*%)17!412$+%)(/!'<!H/$/<+%0!%\1%!*1$!
H/!177'*1%/(,!L8/*+<+*!100)48%+'$0!'<!%\/!/=8/*%/(!&1%/!'<!&/%)&$!<'&!1!2+6/$!8&'E/*%!*1$!170'!

-I! K\/!/*'$'4+*!(/6/7'84/$%!+481*%0!'<!1H0/$%//V';$/(!8&'E/*%0!1&/!$'%!0/$0+%+6/!%'!*\1$2/0!+$!100)4/(!&/%)&$!'$!
+$6/0%4/$%!H/*1)0/!$'$/!'<!%\/0/!+481*%0!1&/!100/00/(!10!+$V&/2+'$,!
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1<</*%!/*'$'4+*!(/6/7'84/$%!+481*%0!<'&!8&'E/*%0!%\1%!)%+7+Z/!7'*17!';$/&0\+8,!K\+0!+$!%)&$!
+481*%0!\';!*'44)$+%B!;+$(!/ *'$'4+*!(/6/7'84/$%!+481*%0!0%1*W!)8!121+$0%!1H0/$%//V';$/(!
8&'E/*%0,!

7  )'*5%2,.'*,!

K\+0!1$17B0+0!<+$(0!%\1%!%'%17!/487'B4/$%!+481*%0!<&'4!*'487/%/(!*'44)$+%B!;+$(!8&'E/*%0!1&/!
'$!%\/!'&(/&!'<!<')&!%'!0+=!"VB/1&!E'H0!8/&VMC!()&+$2!*'$0%&)*%+'$!1$(!T,9!%'!T,F!7'$2V%/&4!E'H0!
8/&VMC!()&+$2!'8/&1%+'$0,!_)&%\/&4'&/X!;\/$!*'481&+$2!*'44)$+%B!;+$(!%'!\B8'%\/%+*17!
16/&12/!1H0/$%//!8&'E/*%0X!*'$0%&)*%+'$V8/&+'(!/487'B4/$%!+481*%0!1&/!","!%'!",9!%+4/0!\+2\/&!
1$(!'8/&1%+'$0V8/&+'(!+481*%0!1&/!","!%'!-,[!%+4/0!\+2\/&!<'&!*'44)$+%B!;+$(,!A'481&+$2!%\/!
16/&12/!'<!%\/!*'487/%/(!8&'E/*%0!0%)(+/(!\/&/!;+%\!&/%&'08/*%+6/!1$17B0+0!'<!%\/!<+&0%!"XTTT!MC!
'<!;+$(!+$!A'7'&1('!1$(!#';1!0\';0!*'$0%&)*%+'$V8/&+'(!+481*%0!1&/!10!4)*\!10!9,"!%+4/0!
\+2\/&!<'&!*'44)$+%B!;+$(X!1$(!'8/&1%+'$0V8/&+'(!+481*%0!1&/!10!4)*\!10!",[!%+4/0!\+2\/&,!

O0!%\/!;+$(!+$()0%&B!\10!2&';$X!*'44)$+%B!;+$(!\10!71&2/7B!H//$!1!8/&+8\/&17!(/6/7'84/$%!
4'(/7,!]';/6/&X!%\+0!1$17B0+0!0\';0!%\1%!;+$(!8&'E/*%0!1&/!1!0')&*/!'<!E'H0!1$(!/*'$'4+*!
(/6/7'84/$%X!1$(!%\1%!*'44)$+%B!;+$(!8&'E/*%0!\16/!2&/1%/&!/*'$'4+*!(/6/7'84/$%!+481*%0!
%\1$!1H0/$%//V';$/(!8&'E/*%0,!O0!0)*\X!8'7+*+/0!%\1%!8&+'&+%+Z/!\+2\/&!7/6/70!'<!7'*17!';$/&0\+8!
1&/!7+W/7B!%'!&/0)7%!+$!+$*&/10/(!/*'$'4+*!(/6/7'84/$%!+481*%0,!C\+7/!%\/!412$+%)(/!'<!
+$*&/10/(!H/$/<+%!+0!8&+41&+7B!1!<)$*%+'$!'<!7'*17!';$/&0\+8!1$(!8&'E/*%!8&'<+%1H+7+%BX!%\/!
+$*&/10/(!/*'$'4+*!(/6/7'84/$%!+481*%!'<!177!*'44)$+%B!;+$(!8&'E/*%0!0\')7(!$'%!H/!
)$(/&617)/(,!K\/!1H+7+%B!'<!*'44)$+%B!;+$(!8&'E/*%0!%'!(+08/&0/!/*'$'4+*!+481*%0!;+%\+$!%\/!
0%1%/0!1$(!*'44)$+%+/0!;\/&/!%\/B!1&/!H)+7%!1$(!%'!/$212/!7'*17!*'44)$+%B!4/4H/&0!+$!%\/!
8&'E/*%!*')7(!8&'6+(/!1!617)1H7/!0%&1%/2B!<'&!H)+7(+$2!*'44)$+%B!0)88'&%!'<!;+$(!8';/&!V
/08/*+177B!+$!*'44)$+%+/0!%\1%!1&/!$/;!%'!;+$(!8';/&,!
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E&(&3&*5&,!

O$(&/10/$X!M,!P-TTIX!_/H&)1&BQ,!`'\$!5//&/!C+$(!3$/&2B,!

A'0%1$%+X!M,!P-TT@Q,!F<6'2&7-&',!25*!):1'18&:!G*>*=198*'2!H896:2;!17!%&'(!I1?*+!&'!J&K!
L<+6=!M1'26'6!N1<'2&*;!O;&',!0L)PQ;!R)GH!M1(*=A!R'7(/$X!ASf!Y1%+'$17!:/$/;1H7/!3$/&2B!
>1H'&1%'&B!Y:3>gL:V?TTV9F@"@,!

51$M1&!N!O00'*+1%/0,!P"IIFQ,!):1'18&:!H896:2!S'6=-;&;!17!%&'(91?*+!G*>*=198*'2!&'!
J1<25?*;2!M&''*;126A!L71B%'$X!MYf!L')%\;/0%!:/2+'$17!5/6/7'84/$%!A'44+00+'$,!

R'6/&$4/$%!O**')$%1H+7+%B!S<<+*/!PROSQ,!P-TT@Q,!L*'*?6.=*!)'*+,-3!%&'(!I1?*+Q;!
N1'2+&.<2&1'!21!)=*:2+&:!I1?*+!T*'*+62&1'!6'(!H896:2!1'!U6+8;!6'(!L<+6=!N188<'&2&*;A!.,L,!
R'6/&$4/$%!O**')$%1H+7+%B!S<<+*/,!

]'88/VU+788/&X!M,X!N!L%/+$\1)0/&X!.,!P-TT-Q,!C+$(!>1$(0*18/0!+$!%\/!R/&41$!M+7+/),!#$!M,!
D10e)17/%%+X!D,!R+8/X!N!:,!:+2\%/&X!%&'(!I1?*+!H'!V&*?3!)'*+,-!P6'(;:69*;!&'!6!N+1?(*(!
%1+=(!P88,![9VIIQ,!L1$!5+/2'f!O*1(/4+*!D&/00,!

`)\7X!5,!P-TTIX!M1&*\Q,!A\+/<!3=/*)%+6/!S<<+*/&X!`)\7!C+$(,!

U+7(/211&(X!O,X!N!MB/&0VU)BW+$(177X!`,!P-TTFQ,!N188<'&2-!%&'(!V*+;<;!N1+91+62*!%&'(3!G1*;!
&2!M622*+!%51!G*>*=19*;!25*!%&'(!&'!W&,!J21'*!N1<'2-B!M0X!M+$$/18'7+0X!MYf!#$+%+1%+6/!<'&!
:/$/;1H7/!3$/&2B!1$(!%\/!3$6+&'$4/$%X!.$+6/&0+%B!'<!M+$$/0'%1,!

>1$%ZX!3,!P-TT[Q,!):1'18&:!G*>*=198*'2!W*'*7&2;!7+18!%&'(!I1?*+!&'!0*.+6;Y63!S!L*91+2!71+!
25*!0*.+6;Y6!)'*+,-!Z77&:*!A!R'7(/$X!ASf!Y1%+'$17!:/$/;1H7/!3$/&2B!>1H'&1%'&B!Y:3>gKDV
?TTV@@9@@,!

>1$%ZX!3,X!N!K/2/$X!L,!P-TT[Q,!V6+&6.=*;!S77*:2&',!):1'18&:!G*>*=198*'2!17!%&'(!)'*+,-A!
R'7(/$X!ASf!Y1%+'$17!:/$/;1H7/!3$/&2B!>1H'&1%'&BX!A'$</&/$*/!D18/&X!Y:3>gADV?TTV@9?TF,!

M1ZZ1X!D,!P-TT[Q,!N188<'&2-!%&'(!D#D3!S!I+&8*+!71+!I1=&:-86Y*+;A!
\%%8fgg;;;,\1&6/0%*7/1$/$/&2B,'&2g,!

M*A7')(X!`,!P-TTIX!M1&*\!IQ,!_'&4/&!S8/&1%+'$0!M1$12/&!])77!M)$+*+817!>+2\%,!

M+77/&X!:,!P-TTIX!M1&*\Q,!S8/&1%+'$0!M1$12/&!])77!M)$+*+817!>+2\%,!

Y+/70/$X!_,!a,!P-TT-Q,!O!_'&4)71!<'&!L)**/00!+$!5/$41&W,!#$!M,!D10e)17/%%+X!D,!R+8/X!N!:,!
:+2\%/&X!%&'(!I1?*+!H'!V&*?3!)'*+,-!P6'(;:69*;!&'!6!N+1?(*(!%1+=(! P88,!""?V"9-Q,!L1$!
5+/2'f!O*1(/4+*!D&/00,!

:/1%/2)+X!L,X!N!K/2/$X!L,!P-TT[Q,!):1'18&:!G*>*=198*'2!H896:2;!17!N1=1+6(1[;!U&+;2!D###!
M*,6?622;!17!%&'(!)'*+,-A!R'7(/$X!ASf!Y1%+'$17!:/$/;1H7/!3$/&2B!>1H'&1%'&B,!Y:3>gADV
?TTV@9?T?,!

--   

http:http://www.harvestcleanenergy.org


!

! !
!

!
! !

! ! ! !
!

!
!

!
! !

! !
!

!
!

!

! !
!

!

!
!

:/1%/2)+X!L,!P_'&%\*'4+$2Q,!):1'18&:!G*>*=198*'2!H896:2;!17!H1?6Q;!U&+;2!D###!M*,6?622;!17!
%&'(!)'*+,-A! R'7(/$X!ASf!Y1%+'$17!:/$/;1H7/!3$/&2B!>1H'&1%'&B,!

L%/&Z+$2/&X!R,!P-TT[Q,!)'*+,&\&',!I+1;9*+2-3!L*'*?6.=*!)'*+,-!6'(!L*]H'(<;2+&6=&\62&1'A!
C10\+$2%'$!5,A,f!3*'$'4+*!D'7+*B!#$0%+%)%/!a&+/<+$2!D18/&!o-T?,!

K'&2/&0'$X!M,X!L'&%/X!a,X!N!Y14X!K,!P-TTFQ,!O862&==6!N1<'2-[;!):1'18&:!J2+<:2<+*!6'(!25*!
):1'18&:!H896:2;!17!%&'(!)'*+,-!G*>*=198*'23!S'!H'9<2]Z<29<2!S'6=-;&;A!S&/2'$!L%1%/!
.$+6/&0+%B!3=/$%0+'$!L/&6+*/,!

C+77/&0X!M,!P-TTIX!M1&*\!9Q,!A\+/<!3=/*)%+6/!S<<+*/&X!M+$;+$(!3$/&2B,!

C+0/&X!:,X!N!a'7+$2/&X!M,!P-TT[Q,!S''<6=!L*91+2!1'!OAJA!%&'(!I1?*+!H';26==62&1'B!N1;2B!6'(!
I*+71+86':*!4+*'(;3!"##^A!.,L,!5/81&%4/$%!'<!3$/&2BX!3$/&2B!3<<+*+/$*B!1$(!:/$/;1H7/!
3$/&2B,!

-9   



 

! ! !
 

   
   

                                           
 

!  
!  

 
!  

 
! ! ! !  
           

! !  
            

         

!  
 

!  
 

!  
 

!  
       

!  
 

!  
 

! !  
 

! !  
     

 
     

! !
 

 

! !  
 

!  
 

! !
!  

 
!  

     
       

     
     

!  
 

! !  
                     

               
                     

                     
                 
                         

         
                   

                   
                   

             
                   
                 

!  
                    

!   !
!

 

! !
!

 

! !

 !

 
!

 
!

! ! ! !  
 

   
   

"#$%"&!'%()*#+&,&-%+!$,.#! "#$%!&''$#()*!
+,-!.#/!0102 30455!

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering  and maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information. Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this
collection  of  information,  including  suggestions  for  reducing  the  burden,  to Department  of  Defense,  Executive Services  and Communications Directorate  (0704­0188).  Respondents 
should be aware that notwithstanding any other provision of  law, no person shall be subject  to any penalty for  failing to comply with a collection of  information if  it does not display a 
currently valid OMB control number. 
$/#,0#!'%!+%&!"#&)"+!1%)"!2%"*!&%!&3#!,4%5#!%".,+-6,&-%+7!
87! "#$%"&!',&#! 6773,, 388889!

30­04­2009 
97! "#$%"&!&1$#!

Conference Paper 
:7! ',&#0!(%5#"#'! 6"$#%!3:#9!

;7! &-&/#!,+'!0)4&-&/#!

Economic Development Impacts of Community Wind Projects: 
A Review and Empirical Evaluation; Preprint 

<=7!(%+&",(&!+)*4#"!
DE­AC36­08­GO28308 

<>7!.",+&!+)*4#"!

<?7!$"%.",*!#/#*#+&!+)*4#"!

@7!,)&3%"A0B!

E. Lantz and S. Tegen 
<C7!$"%D#(&!+)*4#"!

NREL/CP­500­45555 

<E7!&,0F!+)*4#"!

WER9 8530 

<G7!H%"F!)+-&!+)*4#"!

I7! $#"2%"*-+.!%".,+-6,&-%+!+,*#A0B!,+'!,''"#00A#0B!

National Renewable Energy Laboratory 
1617 Cole Blvd. 
Golden, CO 80401­3393 

J7! $#"2%"*-+.!%".,+-6,&-%+!
"#$%"&!+)*4#"!

NREL/CP­500­45555 

K7! 0$%+0%"-+.L*%+-&%"-+.!,.#+(1!+,*#A0B!,+'!,''"#00A#0B! 8M7!0$%+0%"L*%+-&%"N0!,("%+1*A0B!

NREL 
887!0$%+0%"-+.L*%+-&%"-+.!

,.#+(1!"#$%"&!+)*4#"!

897!'-0&"-4)&-%+!,5,-/,4-/-&1!0&, &#*#+&!

National Technical Information Service 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 

8:7! 0)$$/#*#+&,"1!+%&#0!

8;7! ,40&",(&! 6,;<=%>%!?00!@#$*A9!
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recent economic and financial crises. This report examines existing literature to provide an overview of economic 
impacts resulting from community wind projects, compares results, and explains variability. 

8<7!0)4D#(&!&#"*0!

wind energy; wind projects; community wind; economic development; absentee projects; wind energy policy 

8@7!0#()"-&1!(/,00-2-(,&-%+!%2O! 8I7! /-*-&,&-%+!
%2!,40&",(&!

UL 

8J7! +)*4#"!
%2!$,.#0!

8K=7!+,*#!%2!"#0$%+0-4/#!$#"0%+!

=7!"#$%"&!

Unclassified 
>7!,40&",(&!

Unclassified 
?7!&3-0!$,.#!

Unclassified  8K>7!&#/#$3%+#!+)*4#"! (BCDE>*)!;$);!D#*)9!

0P=QC=RC!2SRT!9KJ!(Rev. 8/98) 
Prescribed by ANSI Std. Z39.18 

F1147­E(10/2008) 


	Table of Contents
	List of Tables and Figures
	Acknowledgements

	Executive Summary
	1 Introduction
	2 Understanding Economic Development Impacts
	3 Review of Existing Literature
	4 Economic Impacts Resulting from Completed CommunityWind Projects
	5 Comparing Results
	6 Explaining Variability in Economic Development Impacts
	7 Conclusions
	References

