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3G 4+41(/6/7'84/$%!+481*%01 <& 41+ 44)$+%6B!: +$(18& EF%ONL6/ H//$1 1$17BZ/(1+$1%\/1810%i!
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¥ 44)$+9%B!:+$(188 E/*%0,!

3.1 95%8.5I>8F#5+14*#%=,. (1@ */F' 7&3!B& &Y' F8E&*+ FI<2+AT&, +

C.#*&,'+#  HB#CH#3!I14,'5 #+& JIKLLMN
K\+01&/8'8&.%6!&/8&/0/$%0!'$/!'<1%6\/1<+&0%!/<<'8&%0!+$!4/10)&+$2196V/|/*'$'4-+*1(/6/7'84/$%!+481*%60!'<
+$(1/$/&2B, ID)H7+OV(1+$!"IFXI%6\/1&/8'&%6!<"*)0/0!'$1%6\/I/*'$'4++1+481*96018/0) 7%+$21<&'41
C7T1&XI0*17/1;+$(18":/&)(/6/7'84/$%0! 1$(!(+0H)&O/(12/$/81%+$d!'6/@4M*)$%B I 1&/11+$!
0)%\;/0%/&$IM+$$/0'% 1, IK\V/!(+08/&0/(V2/$/&1%+$14' (/71(+0%)00/(IV&/1+01* 481 & 1H7/19%6'1<) 77!
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+$(1/$/&2B(/6/7'84/$%,!

KVI8)H7+0V(I+481*%0! (/%%ATRI0) 7%0!'<1%:"18'%6/$%+ MTTSRIE/*%60! 101:/771101%\/NTT
MC!(+08/&0/(12/$/&1%+'$14'(/7X!\+*\1100)4/01+$(+6+() 1 7IFTTVWC1%)&H+$/011((+$21)81%'" TT!
MC,1:/0)7%0!<&419%6\/1%; 1" TTMC! LHO/$%//\<1*+7+%-+/01101:/7711019%6\/1 7*17 7B $/(!(MO8/&O/(
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Table 1. Results Summary of DanMar & Associates (1996)

"HEU%&' ()& HP!+, *#-] 89,'1&*#$90,*#-1.;$$(1<7!
JO#(%1$-%!#21344567! JO#(%1$-%!#21344567!
=#>%?@AB1'$*$C%! | 8(&9(&! | =#>%?@ABL'$*$C%! | 8(&9(&!
"#$%8&'%%0! ()*+94,'1- /0! 120/3! 145/2! 12! 14/3! 162/7!
"#$%&' %% ()*+%,'--1 |  6/7! 15./3! 130/8! 14! 13/6! 167/8!
9*,11:<1=>&%7! /8! 123/.! 14./8! 6/7! 156/3! 18./5!
@:'A*I*1()*+9%, " /0! /0! 0! B/8! 3/7! B/4!
@:'A*I*1()*+%,'1--| /B! /3! /B! 2/5! 4/0! 4/8!

3.2 @.*'?'7&30,!)*+3.$2+."1+'19%&5+3.5!?'7&3IP&*&3#+. * 1#*/1>8F#5+1*1
0#38,1#*'E23#%!)'882*.+.&,! HP4QJ!'RSSTN!
K\+0!I-TT@!&/8'&%!170'&/8&/0/$%0!1!&/71%+6/7B!/1&7B!1%%/48%!%'1100/00!/*'$'4+*1(/6/7'84/$%!
+481*%0!<&'4!;+$(18";/&,'#%!&/41+30!'$/I'<1%\/14'&/!;+(/7B!*+%/ (1&/8'&%0!'$!%\/16 17)/!'<!
*44)$+%B!;+$(1&/71%+6/1%'11HO/$%!//!";$/&0\+8,!

KV!1$17B0+0!;10!8/&<'&4/(\<'&!/7/6/$!.,L,1*")$%+/0,'a/*1)0/!1%\/'&/0) 7%0!1&/11%!%\/!*)$%B!7/6/7X!
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Table 2. Results Summary of GAO (2004)

89, 1&*#$%D, *#-1.;$$(1<7! 89, 1&*#$%D, *#-1.;$$(1<7!
8(&1#2!; 1! D#)1<<E!8F$,-!

344G! 344G+, '%#$1<!

+HHO(<1&*H#$! | HP)#I,!. @*<<*#$0! B1'$*$C%?@A! B1'$*$C%?@A!

JO#(%1$-%7!| 344567! =#>06? @AL/I0#(%1$-%!344567! =#>%? @AL/0#(%1$-%!344567!
(AC%$'*&%D!EF! 6.! 1767! J7! 168/68! /0! 102/.5!
@*,GD!EF! 6.! 128.! 17! 12./08! 6/.! 16.7/30!
HC*&D!IJ! 7! 1B3! 17! 12./52! /8! 182/86!
K)*,G%"D!1J! 51 138! /5! 145/23! /0! 103/.8!
":L%7?:DIK"! 6D4.6! 1B3D32B! /5! 15./43! 6/.1 167./07!
M*::&*DIK"! 52.1 167D6.5! /5! 17B/.0! /0! 1668/75!
(%,*$D!1J! 6B! 12B0! 14! 17./33! 6/.! 16.6/4B!
N9%;?DIK=! 266! 14D273! 14! 152/25! 6/2! 1674/67!
OA,GA&S$*&D!-"1 63! 1407! /B! 173/50! 6/2! 1664/2B!
PQ%&:IRAS$ D!-"! 2.! 1482! /B! 14./7B! 6/2! 167B/47!
KS%)*G%%D!-"! 67! 17B0! /B! 14./.8! 6/7! 1674/B0!
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Table 3. Results Summary of Kildegaard & Myers-Kuykindall (2006)

$S(1<!"#($&E:A*- |BIO<HEI, $&! K1&*#1#21HI91)&%6!&H#!;>%;$&,
8F$,'%0*91J&'()&(',! HI91)&?@A! 8F$,-1J),$1"#!

6..T!19%,;;;<!I=>&%"7!
U4T!=CC*)'Q&A'<IK*$'I*V!
K:CA";W! 6/78! 7/5!

6..T!19%,;;;<!I=>&%7!
UBT!=CC*)'Q&A'<IK*$'I*V!
K:CA";W! /38! 6/0!

"#$% &' %%!=>&%"7! /56! X

3.4 G8#+.%%#!)'2*+=0,195"*'8.5!<+325+23&!#*/1+A&!95*'8.5!>8F#5+,!I'(!@.*/!
9*&31=1B&;&%'F8&*+!H"31&3,*JI<'3+&J!'X#8I'RSSMN!

K\+0!&/8'&%X!*'$()*%/(1+$!-TTF!<'&!.41%+771IA)$%BX!S: X!(/%1+70!%\V/!61&+1H7/1+481*%!%\1%!*"

&/0")&*/01*1$N16/!'$!11*)$%BjOI1H+7+%B!%'*18%)&/!1%\/!/*'$'4+*1(/6/7'84/$%!+481*%0!<&'4!1!

+S(18&'E/*%,KV!&/8'&%!170"*'$0+(/&0!%\/1617)/I'<I*'44)$+%B!";$/&0\+8! <M INB(!

<1*+7+%B,!

K\V/!1)%\'&01/0%+41%/1%\1%!<+6/19%)&H+$/01*1$12/$/81%/1188&'=+41%/7BIK"9X99?!1+$! 71$(17/10/!
81B4/$%601\+7/1";$/&0\+81*1$1&/0)7%!+$IkI-XTTTI8/&!B/1&!+$!/€) +96BI8LBA$60!'6/&!96V! 7+</I'<1%\/!
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K1IH7/!@,!

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

BL'$*$C%!.:$$(1<7! | 8(&I(&!.:$$(1<7!
=#>%? @AL/OH#(%1$-%#2! 34456 TI0H(%1$-%!#2134456 7!

"#$% &' %%!=>&%)$SACY2! 18/8! 124/4!
9*,;;1 =>&%)$SAC! 14! 176/6! 1677/5!
@:'A*1*VI-LC:,'$! 2/6! 7/4! 4/2!

" 000)4+$2!1!-Th!/e)+%B!0\1&/X!1!"Fb!+$%/&/0%!81%/! &/ % NBEDEAS BFT T*W!8/&+( !

J!
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Table 5. Results Summary of Lantz & Tegen (2008)

B)#S$#1%)IL,M,<#91,$&IHI91)&%!.+," @A7!
"HEV68 ()& HI+, -] 89, 1&*#$%0, *#-1.:$$(1<7!
8(&9(&! 8(&9(&!
8F$,'%0%91J&')&(',! =#>0%! JOH(%1$-%!#2134456 T I=#>%! JOH#(%1$-%!#2!344567!
"H#$Y68& % %!=>&%7! 2/8! 1758! 173! 178!
6..TI9* ::<1=>8%"7! 7/ 1732! /02! 16.6!
9% :;:<1=>89%7!Y;AC! 7/ 1732! /B7! 1B8!

O((+%+'$17!;'&WIHB!>1$%Z!P-TT[Q!+$(+*1%/0!%\1%!8& E/*%0!%\1%!e)1@85B!10! Y/H&10W1IAV
8&'E/*%0+$!IY/H&IOW1I1&8/17+W/7B!%'1&/0) 7%!+$107+2\%7 B\ +2V&!+481*%0! () &+$2!* $0%&) *%+'$!:
188&'=+41%/7B!",?1%+4/012&/1%/&!+481*%0!()&+$2!%\/1'8/8&1%+'$0V8/&+'(1;V$!*'481&/(!;+%\!
1HO/$Y0 $/(18& E/+%0!170'1+$!Y/H&LOWLIPK1H7/IFQ, IKV!I+$*&/10/(1+481*%! )& BB/ (I(
*$0%&)*%+'$!+01H10/(1'$!%\/1100)48%+'$1%\1%!*'44)$+%BI8& E/+%0!: +7710/*)&/1114' (/&1%/7BN\+2\/&
7/6/7V'<I7*171*$%&1*%'&011$(141%/&+17!0)887+/&0!() &+$21*SN9 a8 Yo+ $3&/10/1+$!
'8/&1%+'$OX&+'(1+481*%0!1&/188+41&+7B!(&+6/$!HB %A EBIOMBI$%! <'&! Y/H&IOVOLY

O\1&N\'7(/&0,!

T H1%\/1"TThI>*177BIS;$/(14'(/7X1%\/18& E/*%0!;/&/1" TTh!';$/(IHB! 7*171/$%+%+/01<'&!%\/1<) 771 7+</1'<1%\/18&'E/*%,
#$196\/1>*177BIS:$/(1_7+814'(/7R&'E/*%0!1&/"TTh!";$/(17*177BI<'&!?Th!'<I%\/I8& E/*%! 7+</,

9 A\A35!1+0!'$/I<'&A41'<IT*177BI'& 1+ 44)$+90BS/(1;+$(1/$/&2B!8&'E/+%0,!K'1e) 1 7+<B!<'&H85!0%1%)0!+$
Y/H&10W1X!99b!'<12&'0018&'E/*%!&/6/$)/014)0%!<7";IH1*W1%'le) 17 +<+/(1Y/H&1O0W IHBHE O /D7 BisfA<</* %X
%\+018'7+*B10)88'&%0!7*17XIY/H&10W1!";$/&0\+8!'<!;+$(18";/&!8& E/*%0,!:/0) 7%0!1&/14'(/7/(1100)4+$211199b17'*17
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*487/%I(1%'1(1%/X!+481*%014'(/7+$2!; 101*'$()*%/(1;+%\1%\+0!8& '6+0+'$!+$!871%/110!11&/0)7%!'<!+$8) %! <& '41+$%/&6+/;0
+%\161&+)01)%+7+%B!1$(;+$(1/$/&2B!10%1WN'7 (/&0!+$! Y/H&1O0W1,



Table 6. Results Summary of Lantz (2008)

B)#$#1%)IL,M,<#91,$&IHI91)&%!.+," @A7!
"HE008 ()& HHI+, -] 89,'1&*H$UD, *#-1.:$$(1<7!
BL$*$C%! |  8(&9(&! BLI'$*$C%!  8(&9(&!
8F$,'%0*9! JOH(%1$-%1#2! /O#(%1$-%! JO#(%1$-%] ./O#(%1$-%!
J&0)&("! =#>04 344567 #21344567! | =#>0) #21344567! #21344567!
F%#):$G:IKPZO[A\$! 5/2! 16B4! 1465! 1421 168! 14B!
F9%#):$G:IKPZO!9*5 2/8! 16.8! 1760! /541 16B! 14.)
"H#$968'%6%![A\S! 7/0! 164.! 1534! 1741 167! 170!
"H$968'Y6%619%>! 2/7! 18B! 12B.! /2B! 16.! 17.!

3.6 )*5%2,."%1(3'819:. +.*11- +&3#+23&!
K1H7/118&'6+(/0!11*48181%+6/10)441&B!'<!/1:\I'<196\/10%) (+/0) &/6 % /#01*'481&/01%\/1%'% 17!
1487'B4/$%!+481*9%60!<&'41%\/0/10%) (+/0" $IVMBIEL ;1%6%! H10+0!<'&H'%6\1%\/*'$0%6&)*%+'$V8/&+'(!
1$(1'8/8&1%+$OVE/&+(1-+AZL ! L((+%+ X 1+%6!8& 6+ (/01961 & 1%-+'1'< NEBERLIKWART ' B4/ $%!
+481*%601<'&!*44)$+%BV";$/(18& E/*%60!8&/71%+6/1%'1 LHO/$%//V";$/(18& E/*%0,!

Table 7. Summary of Results from Literature Review

$1<E%*06IL,&1*<%! BIO<#EI,$&!HI91)&%! . =#:Bp!: @AT!
K1&*#1#2189, 1&*#$00
1 +,"4-1H191)&%!
"M, -] #3068 ()& HS! | 89,'1& % | ."#II($*&EI&H!
+(><*)1&*#8) >E! S1<E%*06! | + - 1LIO#&: | 9, *#-! >%,$&,,0!,PCPQI3PR
J&(-E! N,1' $1<E%*%! +,'%9,)&*M,!| /,11=#>%7! S$$(1<7! SP5TU7!
L1$S@1'1V! SAPXQ&'<!
06%6#)*18&, %! 600B! :)%:! C)*+%, A*&! /8! 6/7! 2/5XB/8!
W;8! 2.5! | *Q&'<! | C)+%,Ar&!|  ./641X2/48! /8IX6/7! 2/.1X7/.]
X*<-,C11'-IV!
@E, ' %:
X(EY*$-1<<! 2.B!| *Q&<! | C)*+%, A*&! &N /81 X6/5! 6/0X7/5!
J#C,%#3$Q!
IHE&,QIV!
Z1! 2.B!| *Q&<! | C)*+%, A*&! &N 141 2/6!
D1$&[IV!
/,C.$! 2..8! | $%! C)*+%,'A*&! 71 /B7IX./02! 6/3%2/4!
D1$&[! 2..8! | $:%! C)*+%,'A*&! 2/85/2)! 541X /42! 6/4X6/3!

' S$N11((+%-$1710%)(B!IPA'0%1$%+!X!-TT@Q!+0!'<%/$!*+%/(HB!&/8'&%0!0//W+$21%'1182)/1%\/14/&+%0!'<!*'44)$+%B! ;-
1:/6/&XIH/*1)0/1%\/11)%\'&! ('/0!$'%!H&/1W!")%!* $0% &) *BIES (11$5(!'8/& 1%+ $8/&+'(171H'&!&/0) 7%0X!%\+0!&/8'&%!
:101$'%1&/6+/;/(IV&/,!
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7*17171H'&!11$(141%/&+AF0!R/10'$1H7/,!
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%\1%!1%\/1&1$2/1+0!7+W/7B!4'&/1$1&&"; XI'$I%\/!'&(/&!'<!", 21%"1D @186 14487 +%B!14'$2!
'8/81%+'$OK&+'(1+481*%OHHDI&6/(1%' H/! 11<)$*%+'$!'<1%\/1/=%/$%!'<! 7*17!/e)+%B!+$!112+6/$!
8&'E+%!P>1$%ZINIK/2/$XI-TT[Q!1$(1%\V! 7*171/*$'4+*10%&)*%)&/IPROSX!-TT@Q,!

#$11((+%+'$1%'1%\V/0/18&+41&B!*'$*7)0+'$0X!1%; 11 ((+%+'$171%&/$(0!1&/1&/6/17/(,!_+&0%X!/0%+41%
[¥$'4+*1+481*%0!<'&!08/*+<+*I18&'E/*%0!6 1&BX!1$(110!11&/0)7%X1%\/1&1%+'1'<|+481*%0!<'&!*44)$+
+$(1%'11HO/$%//V";$/(18& E/*%601170'161&+/0,IL/*$(X!1$17B0+0!(/%1+70! P&IDW NGBV
1$17B0+0QN16/11$!+481*%!'$1%\/1/*'$'4+*1(/6/7'84/$%!8/0)7%0! ()/1%'10+2$+<+*1$%! (+0*&/81$*+/0!+
%\/10+Z/X10%&)*%) &/ X! 1$(!(+6/&0+%B!'<1110%1%/!6/&0)0!11*)$%B! 71H'&!<'&*/,IKV/&/<'&/1+%!+01+4¢
$'%1%'1(+&/*%7BI*'481&/1%\/!1&/0) 7%0!'<!1$17B0/01%\1%N\16/!;+(/7B!(+<</&+$2!100)48%+'$0! 1$(!
1$17B%+*17!(/9%8%4+70,!

Ta/*1)0/11171&28'&%+$!'<1%\11((/(1H/$/<+%!'<1*44)$+%B!: +$(1+0!()/1%'1&/%)&$0!'$! 7'*17/e)+%BX!%\/0/!18& 'E/*%+'$0!
100)4/1%\/18&'E/*%0!(/0*&+H/(IV&/118/!18&'<+%IHT7/N11$(1*181HT7/I'<!41+$%1+$+$2!1108/*+<+*X10/%!8/%) &$!'$!+$6/0%4/$!
V' R/$/&177BI*481&+0'$0!1&/!'$7BI+$O<IN:VS! 1$11$517B%+*1714/%\'('7'2B1+010+4+71&!1$(1;V$!'$/N10!1 !
*487/%/1)$(/8&0%1$(+$2!'<1%\/1100)48%+'$01)0/(11$(\';//1:\11$17B0O+0NL0H//$!*1&&+/(1") %, IK\1%!01+(X!+%!+01$' %!
1$%+&/7BN$&/10'$STH7/1%'1*'4818/1%\/1&1%+'1'<!8&/0) 7%0!H/%;//$!* A4) $-CVERO USRI B/*%60!0'1 7'$2!101%V/!
1$17B0+01)8'$!,\+1\/1:\1+$(+6+()17!&1%+'1+0!H10/(1+01*'481&1H7/,

T O$17B%+*1714/%\'(7'2B1*1$!170'1&/0) 7%!+$!61&+1H+7+%B, !]';/6/&X!8/0) 7%010V) 7(!H/12/$/&177B!* 481&1H7/,!

T



4 O5™85I>8F#5+IE & 2%+.*11(3'8!)'8F%&+&/1)'882* +=!
@ *1?3'[&5+))

K\+0!8'&%+'$!'<1%\/11$17B0+01€) 1$%+<-+/01%\/!/*'$'4+*1+481*%601<&'41*' 487 /% (1*'44)$+%B!; +$(!
8&'E/*%0,IKV/I8&'E/*%0!*$0+(/&/(1+$!%\+018'&%+'$!'<I%\/11$1 7BO+0!+$*7)(/1%\&//1%B8/0!'<!* 44)$+%
+$(1":$/80\+810%8%)&/Of!

| OI8&'E/*%!;$/(IHBILI7'*1714)$+*+8171)%+7+%B!
I OI8&'E/*%!;$/('HB!7'*17!+$6/0%'&0!
I 010/%!'<!*44)$+%6B!;+$(1<7+818&'E/*%%0, !

3=18'0%!1$17B0+0!'<!%\+0!0'&%!+0!+48'&%1$%!H/*1)0/!4'(/7/&!100)48%+'$0! 1$('8&'E/*%+'$0! 1$(! 1*
'$V%VV2&)$(1+481*%0!(1$PBI1BOI*'$*)&,1Y/61(1j0!L'71&!S$/18& ' E/*%!8&'6+(/0!11¥7100+*!
1=1487/1+$1%\+018/21&(,|KV!8&'E/*%!(/6/7'8/&!%/0%+<+/(1%\1%!%\/18&E/*%!;") 7 (1&/0) 7%!+$IITTIE'H
1$(1)0/(1/*'$'4+*1(/6/7'84/$%!+481*%0! 10! 11E)0%+<+*1%+'$!<'&!8)&0)+$2!%\V/!8&'E/*%,!]:/6/&X!
H/*1)0/1%\/(/6/7'8/&!*'$%&1*%/(18&+41&+7B!;+%\!")%V'<V0%1%/!*'$%&1*%'&0X!'$7B11!<&1*%+'$!'<!
<'&M*10%/(1/*'$'4+*1(/6/7'84/$%!+481*%0!1**&) /%' Y/6 1 (1!PL%/&Z+$2/&X!-TT[Q,!K\+0!%B8/!'<!
(+0*&/81$*B!*1$!8/0)7%!<'&!1!161&+/%B!'<!&/10'$0! 1$(")$(/&0*'&/01%\/1+48' &% 1$*/!'<!&/%& '08/*%6+6/!
8&'E/*%!1$17B0+0,!

C\+7/1%\+011$17B0+0!+01/48+&+*171+$19%\1%!+%!(/%1+70!%\/!1&/0)7%0!'<!*' 487/%/ (18 & E/*%0X!+%!
Y1%+'$17!:/$/;1H7/13$/&2B!>1H'&1%'&Bj0IPY:3>Q! 'HO!1$(13*'$'4+*15/6/7'84/$%!#481*%0!

P 35#Q!C+$(IM'(/71%'14/10)&/1%\V/!<)771&1$2/!'<!+481*%01<&'41%\/0/18& E/*%0! P (+&/*% X 1+$(+&/*%X
+$()*/(1+481*%00,

K'1(/%/8A4+$/1%\1* &&I*614'(/71+$8)%0X196\/!1 1) %6\ &0 +$%/&6+:/(1+$(+6+()170!1+$6'76/(1;+%6\%\/!
(/6/7'84/$%! 1$(1'8/&1%+'$0!'<19%6\/0/1;+$(18"/&I< 1+ 7+%+0!1$(!(/%/&4+$/ (| SREEPUNL+T0OX!
+$+7)(+$21%0%0! 1$(: $/8&0\+810%6&)*%6)&/110!:/77110196\/1)06L 68 71H' &1 1$(141%/&+170!<'&1%\/0/!
8&'E/*%0,IKV/I+481*0601\+2\7+2\%6/(1V/&/1&/88/0/$% NENBIRIELHBL *960! <& 4196\/0/18& E/*%0, !

4.1 \2%%!@.*/1>H#H1>>]

) 77IC+$(1#11$(1]) 77! C+S(1H##1 18/1%)&H+$/01H) + 7%!$/1&1%\/19%6";$!'<!]) 77XIM1001*\)0/%%0, IK\1%";$!
+017"+1%/("'$19%6\/1/10%!10+(/'<1a'0%'$!| L&H'&!; +96\+$I[14+7/01'<12'0% '$j0! A+%6BI] 177, IK\O/1%) &H+$/0!
1&/1;$/(11$("8/&1%/(IHBIYV17*1714)$+*+8171)%+7+%BX!%\1])77!M)$+*BF L3042+ DQ, !

#B!I-TT"X1%\V/!<+&0%!'<1%\/1%;";+$(141:\+3$/0X!1!G/0%10!FFTVWC!%)&H+$/X!;10!+$0%177/(,!5)/1%'!C
\+2\17/6/71'<10)**/00"HO/&6/(1<&'41]) 7 71#X11$! L ((+%o+ $1IRCIB/0%10!;+$(1%) &H+$/X1]) 77 1#4X!
:1014+$0%177/(+$!-TTF,1a'%\I'<19%\/1%)&H+$/01+$0%1 7 7/(1+$!]) 77!;/&/!18) &*\10/(I'<<1%\/']M>D!
H171$*/'0V/%!'$!1!%)&$W/BIH10+0!<&'4!G/0%10!C+$(!LB0%/40,!>"*17!*'$%&1*%'&0!1$(!]M>D!
*1&&+/(1")%!112&/1%!(/17!'<1%\/10+%/!18&/81&1%+'$! 1$(!+$0%1771%+'$!;' QWX !I+$*7) (+$21%6\/18") & +$2
%)&H+$/1<")$(1%+'$0X!*&1$/1'8/&1%+'$OX! 1$(1+$%/&*' $5/*%+$2!%\V/!; +$(1%) &H+$/01%'1%\V/! 7'*1712&A
S8/&1%+'$0!1$(141+$%/$1$*/I'<1%\/19%6)&H+$/01+0!141$12/('HB!]M>D!H)%!&") %+$/141+$%/$1$*/!1+0!

KV B5#IC+$(IM'(/71+01118)H7+*7B1161+ 7 1LH7/1#$B)SYBA'(/7!108/*+<+*177B1%1+7'&/(1%"1%\V/!; +$(1+$()0%&B, IKV/!
4'(/71:101(/6/7'8/(IHBIM1&0\177!R'7 (H/&2!'<IM:RIN!IO00"™*+1%/0!<'&!Y:3>, 1#%!+0!11<&//1%"711$(1 16 1+71H7/I<'&!
(;$7'1('1%! \%%8fgq;;;,$&/7,2'691$17B0+0gE/(+g1H"%IE/(+];+5(,\%47



http://www.nrel.gov/analysis/jedi/about_jedi_wind.html

*6/8/(196\&) 2\19%\/!: 18 & 1$%6B!12&//4/$%;+9%6\|G/0%10! PM*A7") (KTRIKYI! (/%1+701%\/!
[¥$'4+%1(/6/7'84/$%!+481*%601'<I*$0%&)*%o+$211$(1'8/&1%+$21%6\/0/1%;'19%) &H+$/01101;/77!101%\/+&!
+481*960!'$! 1!8EICIH10+0,!

Table 8. Economic Development Impacts to Massachusetts Resulting from Hull I and Hull IT (2.46 MW)

"#$%8&' ()& HF, *#-1H191)&%! 89,'1&*#$%+, *#-1 H191)&%!.;$$(1<F
9#3* *1,! Q2+F2+! 9H3* *1,! Q2+F2+!
H'A'2 44, H'A2 #4,! H A2 #,! H A2, #,!
-8;8%!'(1>8F#5+,! I's,! '(IRSS” NI '(IRSS” NI I's.! '(IRSS” NI '(IRSS” NI
=&$A'%I9:#*)!:&?!
O*V%S$SA*&:IM%)_A,%S$l  2/2! 163.! 1684! X X X
[*::1-LC:,'! 62/0! 1BB5! 16DB76! 6/4! 132! 1247!
I*:;1-LC:,"1 C9BEN! 412! 123.! 1BB7! /B! 120! 16.7!

42 C.*7.%19*&31=!
KVI0/*$(10/961'<1*44)$+96B!;+$(188 E/*%01* $0+(/&/(IV&N1&/1%VIM+$;+$(18& E/*%6@MAM!
¥$09%68&)*%/(IHBIM+$;+$(13$/&2B1+$;+$(13$/&2B1+01'$/1'<1%6\/18+'$//&0'<!1* 44)$+06B1; +$(,!

K\+01*481$BXIH10/(1+$!0')%\:/0%!M+$$/0'% 1 X1&/7+/(10'7/7BI'$I 7*171(IH%! 1$(//e)+%B1%'H)+7(1"2,@

MCI'<l;+$(18",/&,/KVIM+$;+$(18&'E/*%0!1&/!8&+41&+7B!<M&IRB&'E/*%0!*'$0+0%+$2!'<!

'$/1I'&!1%;"1%)&H+$/0,!KVBI&/7BI'$!117*171+$6/0%'&!8" 711$(!1*'487/%/ (1% V+&!<+$1$*+$2!;+%0\! (/HY!
<&41117*17IH1$W,!00!0)\X!17718&'E/*%!&/%)&$0X!1<%/&!(/HY%!0/&6+*/X!I<T7"1%" 7*171/$%+%+/0!F

_TTIQ}'! K\VI96'%171/%$'4+*1(/6/7'84/$3%!+481*%01<&'41%6\/IM+$: +$(1 80!/ 771101%\NB/S.
MC!+481*%!1&/!10\;$!1+$!KIH7/'"T,!

Table 9. Economic Development Impacts to Minnesota Resulting from MinWind I-IX (15.4 MW)

"#$%&' & #F, *#-1HI91)&%! 89,'1&*#$%+, *#-1H191)&%!.;$$(1<7!
OH3* *1,! Q2+F2+! 9#3* *1,! Q2+F2+!
H"A'2, #4/] H"A'2 #+1 HYA'2 #4/,| H"A'2 #+ ]
-&;8%!'(1>8F#5+,! I's,! '(IRSS” N! '(RSS” N!' | I'$,! '(IRSS” N! '(IRSS” N!
=&$A'%!9:#*)!:&7!
O0*V%$SA*&:IM%) A, %$!| 67! 16D...! 16D60.! 6/2! 13B! 13B!
[*::1-LC:,'! B2! 12D845! 1BDO0.4! 0! 1783! 16D226!
I*::1-LC:,'l  C9BEN! 5/.! 1684! 1558! /B! 1241 130!

T C\+7/]M>D"'6/&0//0141$12/4/$%11$(14'$+% ' &+$21'<1%6\/1]) 771C+$(1%) &H+$/0X196\/114')$%!'<1%+4/1&/€)+&/(1%"!
*1&&B1"%!%\+019%10W!I+0!0)*\1%\1%!+%!+01$'%!+$*7) (/(1+$196\/!11*06) 1 71'$0+%/17 1 H' &IOBASR R ABH$1 710/&:6+
+481*960,15/08+%/1%\+0X1%6\/&/1 1&/1+$(+&/*%IE'HOXI 1$(1k-29X T TTHSI/*'$ 44411506+ 6-+96B1+012/$/&1%/(11$$) 1778, ID'%/S
“$06&+H)%6'&01%'l/*$'4+*1')%68) %! ()&+$2!'8/&1%+'$01+$+7) (/1%\/18)&*\10/!'<17*1710)887+/01 1$(1%\/1)0/1'<I 7'*17!
0/&6+*/0LV/S!; '&W/&O018/&<'&A1A1+$%/$1$*/X1101:/771101%\1617)/!'<I&IS/; 1H7/\/$/&2B1*&/(+%!P:3AQ!017/0X!&/$/;1H7/!
I$/8&2B1B&!()* %+ $I+$*/$%+6/1P:3D#QIB1BA/$%0X!I 1$(1016+$20!<&'41&/()*/(1*$6/$%+'$1718'/&!*$0)48%+'$,1077!
8&'6+(/111H"0%196'1%\/17*171/*$'4B,

! '8196\/18)&'0/!'<1%\+011$1 7B0+0X!%6\+01% 7 7/*%+'$!'<I8& E/*%0!1+01/00/$%-+177B1%&/ 1%/ (110'$/1)$+%6! 1$(1+01&/</&&/ ("
CM+$;+$(ID&'E/*%d19%\&') 2\)%!96\/1&/0%!'<1%\+0!818/&.,

! #91+01170'1100)4/(19%6\1%! 2 Th!'<!(/H%!+$%/&/0%!8 1 B4/$%0! 1&/!&/+$6/0%/(1+$IBUBM $$/0'% 11/



4.3 )'882* +=1@ H1 M &:H,!
KVI%6\+&(1%B8/1'<1*44)$+06B!: +$(18& E/*%1&/6+/;/(IV&/1+01&/88/0/$%1%+6/!'<! 1| ONGHID!'<!"T
<I*4T+%+/01<+$1$%/(IHBILIF4H+$1%+'$!'<1%1=1/e)+%BI1$(17*17!/e)+%B, IK\+0!1&/6-V: 18&'<+7/0I'$/!"
MCI<1*+7+%B!;+%\I VRTET /!';$/&0\+810%8&)*%)&/!1+$!K/=10,IK\+0!8& ' E/*%!0%&)*%)&/!+01) $+e)/!
H/*1)0/1+%1&/7+0!'$1* &8'&1%//e)+%B1%'1*18%)&/1%\/!<) 7716 17)/'<1%\/18&' ()*%+'$1%1=1*&/(+%!PDK
1$(1170'10//W01%'<)$$/718& E/*%61&/6/$)/01HL*W!%'1 7+ 1 71+$6/0%'&0!'6/&1%\/1 7+</1'<1%\/|8&'E/*%!
POS$(&/10/$X!-TTIRVY/=8/*%/(1&/0) 7%0!<&'41%\+01%B8/!'<I8& E/*%!1&/1(/%1+7/(+$IK1HT/I™ !

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

"H$%& )& S, *#-1HI91)8%! 89,'1&*#$Y6r, *#-1HI91)&%!.:$$(1<7!
9#3*.*1,! Q2+F2+! O#3*.*1,! Q2+F2+!

-&;&%!"(! H"A'2 #*/,! H"A'2,#*/,! H"A'2,#*/,! H"A'2 #*/,!
>8F#5+,! I'$,! 'IRSS» N! | '(IRSS” N! | I'$,! '(IRSS” N! 'IRSS™ N!
=&$A%19:4#%)!
:&?!
(0*VA$SA*&:;!
M%)_A,%$! 8/B! 1438! 1357! 6/5! 108! 108!
[*:1 -LC:,1 B6/.!| 12D506! 13D758! | 5! 160B! 14B2!
*:;1-LC: 1
CY%EN! B/6! 1250! 1374! 5! 12.1 14B!

4.4  HIC*& +#10%.FI1?3[&5+!

KVI<+$171&/%8& 08/*%+6/18&'E/*%!1$17B0+0!8/&<'&4/(NVENMTLGHBIBL 'E/+%!+$!

M+$$/0'%6 7! A'44)$+96B1:+$(18+$//&ISISNTXI<INTIC+S(IH$*, XI*487/%/(19%\+0!8& E/*%1+$!
-TTJ,IKVIB&'E/*%1&/7+/(1174'0%!* 487 /%I 7TBI'SIM+$$/0'%117 1H'& X! 1$(1177!18&'E/*%!41%/&+1701;/&/!
$'%/(11018)&X\10/(1+$IM+$$/0'% 1, IL+4+71&1%'19%\/1]) 771 C+$(18& E/+%0XI+$(+6+()171%) &H+$/1";$/&0!
A1$12/11$(14'S+% ' &1%\/+&196)&H+$/0XIH)%! 177141 +$%/$1$*/1+018/8<' &A/(HBILI*&/;1'<1%6/\$+*+1$0!
1<<+7+1%/(1:+9%6\9%6\/196) &H+$/141$)<1*06)&/&, ]/6/&X)ST+W/1%\1]) 77! C+$(18& E/*%X1%\/0/!
0o/\$+*+1$0!1&/1H10/(1+$!M+$$/0'%1X10'196\+0!8&'E/*%6! 1 FADOIRSEAG 1 %6) &H+$/!

Qo/M\$+*+1$0, IKVI0%+A1%/(1*'$ 4+*1+481*%601<8& ' 4196\+0188 ' E/+96!18/10)44 1 &+Z/(1+$IKLHT /",

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

"#$%8&' )& H#F, *#-1HI91)&%! 89,'1&*#$%t, *#-1H191)&%!.; $$(1<7!
9H3* *1,! Q2+F2+! 9H3* *1,! Q2+F2+!
HYA'2 #4/.| H"A'2 4/, H"A'2 #+] H"A'2 #4/]
-&;8%!'(1>8F#5+,! I's,! '(IRSS” N! '(RSS” N! | T8, '(IRSS” N! '(IRSS” N!
=&$A'%!9:#*):&7!
O0*V%$SA*&:;IM%) A, %$67/7! 16D.66! 16D222! 6/5! 100! 100!
[*::1-LC:,'! 84/B! 17D340! 10DBB2! 5! 12.0! 158.!
I*::1-LC:,'1 C9PEN! 4/3! 1246! 1B55! A7 165! 172!

2 079%\)2\1%\+01+0!1$17BZ/(1 1$(1&/</&&/ (1% 10! 110+$27/18& E/*%61+$1%6\+01&/8' &% X 1+ $1&/1 7+%6B I/ 1\ +$(+6+() 1 71%) &H-

7/2177B1+%0!";$!>+4+%/(1>+1H+7+%BIA'&8'&1%+'$IP>>AQ,!

"9l




5 )'8F#3.*1!E&,2%+,!

O1&/6+/:1'<1%\/1&/0)7%0!10\';$! LH'6/1+$(+*1%/0196\1%!%\/1+481*%60!<&'41* 44)$+%B!;+$(18& E/*%0!
61&BIH10/(I'$1%\/I<1*+7+%BI0+Z/IP_+2)&/I"QRUWIRTIIT &OIP_+2)&/1-Q,1]';/6/&X111</;\W/B!
*16/19%010\)7(1H/1% 1W/$!+$%'1 1%+)$%H/<'&/1(&1; +$21<+&41*$*7)0+'$0I 1H") %6!\'; | (+<</&/$%!
¥44)$+%B1;+$(18& E/* %0+ 481&/1%'I'$/1 1$'%VE,!

_+80%X!/*$'4+*1(/6/7'84/$%!+481*%60! 1&/1(&+6/SIHBIYOVI0+Z/!'<!/=8/$(+%6)&/0!+$%'1%\/!/* $'4B!
H/+$211$17BZ/(,1#$1%\+01&/21&(XI/*'$'4+*1(/6/7'84/$%!+481*%0! 1$17B0/0!(1$'%!1% 1W/1+$%'1 1*+)$%!
%OVI*0%!'<!/7/*%8&+*+06BI8& ()*/(IHBIL12+6/$I<1*+7+%6B, I:/6/8&X1%\/1&/0) 7%!+019%6\1%!1171&2/&17"*1
+$6/0%4/$%!8/0) 7%0!+$12&/1%/&1/*'$ 4+*1(/6/7'84/$%!+481*%0, IR/$/&177BI%\!I 7'*171+$6/0%4/$%!*:
H/1+$*&/10/(1/+%\V&IHB!)0+$2!1128/1%/&18/&*/$%12/I'<17*1 717 1H' & 1$(141%/&+170!'$! 118&'E/+%6X'&
0+487BIHBIB1B+$214'&/1<'&!112"(I'&10/&6+*/1%\1%!+018)&*\10/(17*177B,!00!0)*MC$! 118/&V
H10+0X!:V$!1771/70/1+01/e) 17 X\ 086188 E/*%601: + 77N16/1&/()*/(1/*'$'4+*1(/6/7'84/$%!

+481*9601: VS 481&/(1:+%6\18&'E/+%60196\19%\ 1 6/N\+ 2V &I+ $0%&)*%-+$1*0%0, 1#%!+01& 1 &/1%\1%!1 77!
<1*06'&01/=*/8%I8& E/*%!*0%! 1&/!/€)17!H/%://$!%; 18& E/*%0XIH)%!%\/! < 1*%6 !4 TR+ 2\/&!* 0%0!
[¥$'A+1(/6/7'84I$%!+481*%60141B1*1)0/1\+2V&/*0%!8& E/*%60!%'1'6/&0\L(;1 7",/ &0%!
8&'E/*%6019%6\1%!1*9%)177BI&/7BI'$N\+2\/&!7/6/701'<17'*1712"(011$(10/&6+*/0,!K\+0!+01/08/*+177BI*&+%
\/$1/617)1%+$218& E/*06019%6\1%! 1&/1H)+7%! 1% (+<</ YHIBHA/GUIBIL & 0106\ * 0% ! <!
(/6/7'8+$21;+$(18& E/+%60N101+$*&/10/(11%!&1%/0N+2V&IV6\1$1%\/!$'4+$171& 1%/!'<I+$<71%-+'$,100! 1
&10)7%X18& E/*%01*487/%/(14' &/1&/*/$% 7B 1&/14'&/\/=8/$0+6/1%\1$!'7 (/&!8& E/*%6011$(1%6\)01%\/!
[¥$'4+%1(/6/7'84/$3%!+481*%60!'<1%6\D/18& E/+960141BIH/1+$*&/ 16/,

LIA$(XI\+7/19%\V1&1%/1'<1&/%)&$!'$!7*171/€)+%6BI+01+48'€%1$%X!1$!/e) 1 77B!'&!8/8\18014'&/!
+48'8%1$%!<1*%'&1+01%\/!/=%/$%!'<17*171";$/&0\+8, IK\)OX!+$(+6+() 1 71+$6/0% &1 &/%)&$0!41BIH/!6
\+2\LV$I+4818+$217*171$/&O\+8;+ Y6\I11%8&1(+%6+'$17171$(;$/&!7/10/0,1]:/6/8X1+<1%\/0/!
+$6/0%'&0141W/1)8I'$7BI1104177!<&1*%+'$!'<I8&'E/*%6!/e)+%BXI%\V$!%\/1617)/1'<19%\/0/1&/%) &S0 H/*
A &NA(1&1%/VNSI1$17BZ/(110V'$/18+/*/1+$I1IH& LUH L0/ (1/*'$'4+1(/6/7'84/$%!+481*%0!
1$17B0+0,!S<IO)&6\+0!(/0!$'%6! (+4-+$+O\I\VIH/S/<+%61%'19%6\/ 1+ $(+6+() 1 71+$6/0%'8&X1+%14/8/ 7TBIST 1*
06\ 0/18/9%6)&$0!;+96\1%\/ 1 $%/=96!"<196\/1+481*0601/=8/&+/$*/(IHBI%\IH&' 1 (/&!*'44)$+%B,

_+$177BXI%VIM+$$/0'%118& E/+%6018&'<+7/(IV&/1(1$'%!81B1%6&1(+%+'$17!8&'8/&%B1%1=181B4/$%
#$0%/1(1%VB141W/I18& () *HHSE0/(181B4/$%0!19%6'1 7*1712'6/&$4/$%, ]';/6/8&X1%\/0/181B4/$%0!
18/10%8&.)*%)&/(1%"1+$*/$%6+ 6" DAY XT(+08/8&0/(1;+$(18& E/*%0,!00111&/0) 7%X!/<</*%+6/18& '8/&%B!
0%1=181B4/$%0!<'&!%\0/IM+$$/0'%118& E/*%0! L&/14)M\I7"/&1%\ 15196\ "%V &I8& E/*%0!&/6+/;/(V&/X!
1$(1'8/&1%+$0VS/&+'(1+481*%01 L&/ (+4+$+OV(,I>+W/:+0/1 1$B18&'S/8&%BI%1=1+$*/$%+6/1<'&!

¥ 44)$+%B:+$(18& E/*9601:+77N16/111$/21%-+6/1+481*06!'$1'8/& 1%+ $OVE/&+(1/*'$'4+*]
(16/7'84/$%!+481*9%0,!

5.1 )'8F#3.*1195''8 51B&;&% F8&*+!>8F#5+ 1#8'*11)'882* +=1@.*/!

23[&5+,!
R+6/$1%\+0IH1*W2&")$(X1%\/!/487'B4/$%!+481*%0!<&' 41%\/!18& E/*%011$17BZ/(IV&/! 1&/10V;$1+$!
_+2)&/1" 1AT/1&7BI%\/17182/0%!8& E/*%XI%\IM+$$/0'%1!_7+8N\101%\V\+21/0%1%'%171+481*%0,!]';/¢

@ $<'&06)$1%/7BIYO\+0IFS(+%6+'$1+01117+4+%61%6+'$!'<106\/12/$/& 1 71'<!+$8) %) %8)%!4/%\' ('7'2B1)0/(1+$196V/! " 35#I1C+$(!
M'(/7,10$17B0+01*1&&+/(")%!IV&/!(‘/0V1(E)0%!8& E/*%! 7/6/71*0%0!<'&1+$<71%+$IH) %! +%!*1$$'%!$'8417+2/1<'&10)887B
(/41$(18&/00)&/019%6\1% ! +$OBBE&+*/011%1118&1%/N\+2V&I%\1$196\1%! <! +$<71%+'S,!

'@



H'O\1%VIM+$; +$(11$(IM+$$/0'%1]_7+818&'E/*%6!&/7+/(I$I\+2\18/&*/$%12/01'<I 7*1712"(011%(!
0/&6++/0IVS*/1%\VI'\D+%6/17 1H'& 1$(18&'</00+'$1710/&6+*/01+481*%6011&/1* 4818 1HT7/\<' &IH'%6\I'<!
%6\0/18&'E/*9%60, IKV!18&+41&B!0")&*/|(+0*&/81$*BIH/%:;//$1%\/0/18& E/*%0!+$19%6\/+&1% %1 71+481*%60!+
8&'EF%!*0%60#S!1((+%6+$X1%6V!]) 771C+$(18& E/*%0! 1&/1&/71%+6/7TBI7":1;VSI*$0+(/&+$21%'% 17!
8&'E/*%61+481*96010+487B!H/*1)0/1%\/10*17/'<19%\/1]) 77!8& E/*%!: 10141\ 7/0019%6\1$!1%6\1%!'<196\/1'%6\/&!
8&'E/*%0!*$0+(/&/(IV&/,!

90

&0

70

60

= Hull (2.46 MW)

50
H Texas Flip (10 MW)

40

Minnesota Flip (15 MW}

Full time equivlants

30 ® Minwind (15.4 MW)

20

10 —n—
o |

On-site Lahor and Total
professional services

0.123&!K’1)*+325+.%  ZF&3./I&8F%'=8&*+!.8F#5+,1(3'8!5'882* +=I7 */IF3[&5+,!
1':/6/&X1;V$!1(E)0%+$2!9%\/!&/0) 7%0!H10/(1'$!8& E/*%!10+Z/X!+%IH/*4/0* 7/1&1%\1%!$'%! 177!
*44)$+%B!;+$(18&'E/*%0!1&/!/e)17'+$!%/&40!'<!1%\/+&! 1H+7+%B!%'*'$%&+H)%/!%' /*'$'4+*|
(/6/7'84/%%!8/&!)$+%!'<!+$0%177/(1*181*+%B!P_+2)&/'-Q,!

2 CV$IL(E)0%/(1<'&I+$<71%+$XI%\!'7(/&IM+$; +$(ID&'E/*960!1&/1&") 2\7B1"I0! 7';/&1+$1* 096 X1 ,\+\1&/()*/01%V/+&!
&IT1%+6/1/*$ 4+*1(/6/7'84/$%!+481*%0,!

ll?



7.0

6.0

5.0 -
=
% 4.0 - m Hull (2.46 MW)
M)
> 30 m Texas Flip (10 MW)
2 3.
= . Minnesota Flip (15 MW)

' = Minwind (15.4 MW)
1.0 -
0.0 -
Construction Period Operations Period
Short-term jobs Long-term jobs

0.123&!R"198F%'=8&*+!.8F#5+,|IF&3!8&1#7#++!(3'8!5'8F%&+&/15'882* +=17 */\F3'[&5+, !

K\V14'0%!1&/*/$%!18& E*%XI1%\IK/=10!_7+8X1:101$'%/(1%'\16/1%\/N\+2\/0%!+$<71%+$V1(E)0%/(18& E/
#0061 1$(X!(/08+96/19%\/1<1+%19%6\1%1+%61&/7+/('$17"/& 7/6/70V<IT*17171H'& 1$(141%/&H 1 70196\1$!/+ %6
%\IM+$$/0'% 1188 E/*%60X !+ %601+ WBACH) 82!+ $0%6&) Vo +'$!+012&/1%/&,!

)8%\/&4'&/X1%\/1 ADYEB 7 /188 E/*%ON16/1%\/!17';/0%!'8/8 18A&-S0+481*%6X!H)%!%\+0!+0!71&2/7B!1!
<)$*%+'$!'<196\/1<1*961%6\1%!1%\V/BI&/7B!'$1%\/! 7';/0%! 7/6/701'<17'* 1 BASYH BB ARIB/ &< &A1$*/!
&IT1%+6/1%'I'%\V&!* 44)$+%B!: +$(1";$/&0\+810%8)*%6) &/0X!+%!+01:'&%6\I$'%6+$2196\1%141$B I 44)$+U
+$(18& E/*%01&/7BI'$196\+01%6B8/!'<12/$/&17!<7+810%&)*%)&/X! 1$(1+%!41B!'<</&11(61$%12/01+$1%/
<1*+7+%1%+$218& E/*%!<+$1$*/! LEBITRFBUISIO!' <!*'44)$+%B!; +$(18& E/*%0,!00!11&/0) 7%X!
8'7+*BA1W/&OI0//W+$21%6'18&'4'%/1* 44)$+%B1;+$(1<'&!I+%01/*'$'4+*1(/6/7'84/$%! 1 %%&+H)%/0141B!
1$961%'/+2\19%\/1617)/1'<1%'% 1 71/*$'4+*1(/6/7'84/$%!; + Yo\ 06\16 17)/1' <141 =+4+Z +$21/*'$' 4+*]
(/6/7'84/$%!8/8&VNC!'<!+$0%177/(1*181*+%B, !

"F



5.2 )8F#3.¥1195'8.5!B&; &% 'F8&*+!'(1)'8F%&+&/!)'882* +=1@.*/1?3'[&5+,!

7 +AI4$ & +&&KT*&/1?3'[&5+)!
K\+0!1$17B0+0!0\';01%\1%!177!*44)$+%B!;+$(18& E/*%0! 1&/1/=8/*%/(1%'\16/111\+2\/&r8/&1%+'$0
8/&+'(1+481*%1%\1$! THOMBI(I8& 'E/*%0,#$I1((+%+$X!V$1*481&+$21+44)$+%B!:+$(!
8&'E/*%0!;+%\10+4+71&!\B8'%\/%+*17!c16/&12/d11HO/$%//18& E/*%0X!*'44)$+%B!: +$(1\10!1!
4'(/&1%/7B12&/1%/&\/*'$'4+*1(/6/7'84/$%!+481*%X!" "1%'1" 91%+4/0X!()&+$21%\/!*'$0%&)*%o+'$!
8/&+'(IP_+2)&/190,

3.0

2.5

2.0

m Hull (2.46 MW)

1.5
M Texas Flip (10 MW)

1.0 Minnesota Flip (15 MW)
m Minwind (15.4 MW)

0.5

0.0

Construction Operations Period
Period

Jobs Ratio {Community Wind to
Hypothetical Absentee Wind)

0.123&!a’l)'8F#3.*LI+A&!3#+."1'(1&5*'8.5!/&;&%'F8&*+!|.8F#5+,!1$&+7 &&*1)'882* +=1@ . */1#*/!
\=F'+A&+.5#%!4$,&*+&&!?3'[&5+,

012*3145*1+62&1117!1&896:2;!;51<=(1.*1&'2*+9+*2*(16;125*|>6=<*!;51?"12111*1@*A,AB!"AC3DEA!

1'1/6/&X1%$0%&)*%+'B/&+ (1+481*%60! <%/$!6 1&BYB{H/%://$!8& E/+*%0X! 1$(1(/6/7'8/&0141B!
$'%!17;1B0!&/7BI'$!\1%61+011*%)177B1161+71H7/1+$19%\17*17171H'&18"7,ICV$!1* 4818+$2196V/!
16/&12/'8/8VCI* $0%&)*%o-NaB/ &+ (1+481*0%61<&' 4% 44)$+%B1;+$(18& E%601*$0+(/&/(IV&/!
+06\1%\/18/0) 7%0!<&'41%:; "1 &/%& 08IBAFBO/01*$()*%/(1HB!:/1%/2)+IP-TT[11$(1<'&%\* 4+$2Q!
<'&I%\/1<+&0%!"XTTTIMC'<!*487/%/(18& E/*%0+$IA 7' &1(11$(1#; 1XI* 44)$+%B!: +$(18& E/*%0!
1&/10V;$X!"$1118/&VMCIH10+0X!19%6'\16/1-,9196'19,"106-+4/01%\/1* $0%6&) *Yo+'$I8/&+'(1+481*%!'<I%6\/1<+&C
"XTTTIMCIH$IA7'&1(11$(1#;1,IK\+010)22/0%01%\1%!:\+7/1+%!41B!H/!18'00+H7/11$(1&/10'$1H7/1<'&!
THO/$%//1;+$(18& E/+%601%' \16/1/*'$'4+*1(/6/7'84/$%!+481*%60!* 481 & 1H7/1%'1*'44)$+%BV":$/(!
8&'E/*%01()&+$21%'$0%&)*%o+'$X!+$10'4/1*10/01* 44)$+06BI8&'E/*%1+481*%60! 1&/11*06) 177B14)\\+2V/&
Y/6/8&%\V7/00XI'$/10V)7 (1/=/8*+0/1*1)%+'$1+$12/$/&1 7+Z+$21%\V1617)/I'<I*44)$+%B!;+$(188'E/*%!
+481*%0!()&+$21%\V/!* $0%&)*%o+'$!8/&+'(,!

FKVN\B8'%\/%+*17116/&12/18& E/*%!+0IH10/("'$!;\1%!+018&/10'$1H7/1+$1%/&40!'<! 1*e)+0+%6+'$1 1$(1)0/'<17*17171H'& 1$(!
41%/&+1701+$1%'(1Bj0;+$(1+$()0%&B,IK\+0!('/0!$'%!$/*/0018+7B!4/1$19%\1%!08/*+<+*18& E/*00!: + 771+ $<'&41%'1%\+0!
C16/&12/d!8&'E/*%!H) %! S ESB8H/!8/88/0/$%1%+6/"'<1%\/H&'1(/&);+$(1+$()0%&B, IM'(/71+$8)%0!<'&1%\/\B8'%6\/%+*17!
16/&12/18&'E/*%;/&/)(/6/7'8/(1HL0/(!'$!B/1&O!'<!+$()0%&B!+$%/&6+/;01 1$(!; & W4 (/7+$21%\/1/*$'4+*1
(6/7'84/$%!+481*%0!'<!;+$(1/$/&:2B, 1Y /6/8%6\/ 7/00X!4' &/1&/*ISUHF) 22/0%01%\1%!+$(+6+() 1 7188 E/*%60! (16 1&B!
28/1%7BI<&'4196\+0!16/8&12/1+$()0%&BIM 1&1*%6/&+Z1%+'$,!

“J



CV$!*4818&+$21%\/1'8/&1%+$OVS/&+'(1+481*%60!'<1*44)$+06B!;+$(18& E/+%0!10%) (+/(IV&/1; +%\!
00\/\B8'%\/ %o+ 167181 2/18& E/*%61&/</&/$*/(1 1H'6/X1'8/& 1%+ $0V8/&+(1+481*%60! 1&/'HO/&6/(1% " H/!
" 196')- [19%+4/0196\1%!'<| 1HO/$%//V";$/(18&'E/*%0,1001;/ 77X V$1+4818+$21%\/116/8&12/!
'8/81%+$0VS/&+'(1+481+%!'<I*44)$+%B!;+$(18& E/+%601&/6+/;/ (V&L +%6\1%6\/116/812/1+481*%!
<81%\/1<+&0%!"XTTTIMCIH+$IA 7 &L(1LS(#: 1X 1% 44)$+96B1;+$(1+481*%60! 1&/1" 21%'1" [1%+4/0!
\+2V&,1C+96\9%6\V/!/=*/8%+$I'<1%\V/IL")%\;/0%!M+$$/0'%1!L %) (BX!%\/0/!&/0) 7%0!1&/1&/ 71%+6/7B!
#$0+006/$%!:+96\\LYNLOTH/$I(*)4/$%/(1+$1%\V1810%!P_+2)&/'@Q,!

8 |
7 i
|
° | . | .
o & Prior Analysis ! New Retrospective
E . Analysis
2 |
S 3 ;
|
2 i
|
: i RN
|
O 1
& Q
O & . S R
& (9 ‘c\ \*\‘ '\Q'Q" N \2\ : (\\,x\ @9<( ';‘
& & N o < il ‘:O
‘3\ 0\) Qo S A &
& 8 \,b(’ Qv &
& & 0N & 3
o\},& OB
S &

0.123&!T7)'8F#3.*1IF#,+1#*#%=,.,J15'8F%&+&/F3'[&5+,J#*/\+A&!3#+.'I'(1.8F#5+,13&%#+.; & +']
#9$,&*+&&!F3'[&5+,!

012*31)++1+1.6+!(*'12*;125*1+6', *1171>6=<*;14+*91+2*(1?5*16>6&=6.=*Al

_'&1%\/I8&'E/*%0!* $0%+%6)%+$21%6V/I$/;18&/%8& 08/*%+6/11$17BO+0IP_+2)&/N@QX!61&+1H+7+%B!+
'8/81%+'$0V8/&+(1+481*%0!+0171&2/7BI11<)$* %+ $I'<10%\/!1 1%96) 1 718/&*/$%12/'<17*171/e)+%BI10!: 1(
(+0%)00/(11H'6/,1]';/6/&X1%\/1+481*%!'<1%\/18&.'8/8&%6B1%1=1+$*/$%+6/1+$IM+$$/0'%11+0!&/6/17/(IHB!
*4818+$219%6\/181%+'1&/0)7%+$21<& ' 41%\/|K/=DON 4B 1 9%6+'1&/0) 7%+$21<'&1%\IM+$$/0'%61!_7+8,!
KVI+481%96!'<1&1%/1'<1&/%)&$! 1$(!SNM!/=8/$(+%6)&/01+01170'1&/6/17/(IHBI*'481&+$21%\/!1&/0) 7%+$2!
&1%-+01'<1%V/IM+$;+$(188 E/%0:+%6\%\V!]) 7719%6)&H+$/0X A+ 18/1<) 77BI:$/(IHBI%V/!14)$+*+817!
)%+7+%BIH) %/ B4R 1$61&/11;+96\1117/001617) LH7/!: +$(1&/0") &1 1$(10/$(11128/1%/&!8/&*/$%12/1'<!
SNMU/=8/$(+%)&/01"%!'<1%6\/17*17/*$'4B, !

H$108+96/!'<I618+1H+7+%6B!14'$2!+$(+6+()17!8&'E/*%!&/0) 7%0X1*7/1&7B1%\/1 16/8&12/1+481*%!'<!1* 4.
+$(18& E/*%01&/71%+6/1%' 1 NO/SABE. E/*%60!+012&/1%/&, 1K\)OX!8'7+*B41W/&O! 1$(1+$(+6+() 170!
O//W+$219%'1+$*&/10/17* L 71*$ 4+*1(/16/7' 84/$%!+481*%601 <& '41:+$(1/$/&2BI1&/ E)0%-+<-+/(1+$!
8)&0)+$218'7+*+/01%\1%!8&'4'%/! 15(10)88'&%!*'44)$+%B!;+$(18& E/*%0, !



6 9:F%#.* *1IU#3.#$.%.+=1.¥195*'8 5! B&;&%'F8&*+!>8F#5+,!

K\+0!8'&%+'$!'<1%\/11$17B0+018&'6+(/0!L((+%+'$171(/%1+7!'S!\Bl/*'$'4+*1+481%%!&/0)7%0!6 1&B!
2/$/&177BI1$(;\BI/*$'4+*1+481*%01'<I*44)$+%B!:+$(18& E/+%016 1&B, IK\+0!+01+$%/$(/(1%'
8&'6+(/1L((+%+$171(/%1+7V'$I\BI'S/'<%/$I'HO/&6/010)\ 118 1$2/!'<!+481*%0!&/8' &%/ (1<'&!

¥ 44)$+%B1;+$(18& E/*%0!1$(1%\V1&1%+''<I*'44)$+%B1%' 1HO/$%//!;+$(18& E/*%!+481*%0, !

6.1 @A=IU#3.#$.%.+=1.5195'%'8 51>8F#5+,1Q5523,|P&*&3#%%=!

3¢$'4+*1+481*%0!6 1&BI<'&141$BI&/10'SOXI+$*7) (+$2196\V10+Z/1'<19%6\/1+$6/0%4/$% X 1%6\/10+Z/'<1%\/!
7*17171H'&I8" 7XI%\1161+7 1H+7+%BI'<I7'*1712"(0!11$(10/&6+*/0X1%\/18/&*/$%12/1'<1161+71H7/1 7 1H"
1$(141%/&+17019\1%!18/1)0/(1+$1%6\V B &EIYUDK\/18/6/$)/01<& ' A1 1108/*+<+*18&'E/*%! 1&/!
177*1%/(1%'1+$(+6+() 1 70" &IH)0+$/00/01; + %o\ + S YSNBIREDH (/& 1% +'S,

KVI<+&0%!<1*%'&X!%\V/!0+2/!'<1%\/!1+$6/0%4/$% X! +0! (+&/*%7B!&/71%/(1%'1%\V/!0+Z/1 1$(1*'0%!"'<!%\/!
e)/0%+'$,1#$1%\/'&BX!1%\/!71&2/&!%\/+$6/0%4/$%X!%\V/12&/1%/&!%\/!+481*%0i!%\+0!100)4/0X!\';/6/&
%\1%!1!18&'E/*%!*1$!H/H)+ BV 110%X!110")$(!1100)48%+'$!<'&!&/%&'08/*%+6/!11$17B0+0,!
000)4+$21%\1%!177!8&'E/*%0!*1$!H/1H)+7%!1%!%\/!/=8/*%/(1*'0%0X!"$/1*1$!*'481&/11*&'00!1$17B0/(
0+487B!HB!/617)1%+$2!%\/!+481*%0)$+PEKEA0+0,! '&!%\+0!&/10'$X!%V!*'481&+0'$0V&/11&/!
8/&<'&4/(I'$!1!18/&WICIH10+0,!

L/*$(X1&/0)7%0!61&BI(/8/$(+$2!'$I19%6V/10+Z/11$(10%8&)*%6)&/!'<I%\I 7*171/*$'4B, IK\+0!+0!(+&/*% 7B!
&I71%/(1%" 1961 7/6/7119%!:\+*\11$11$17B0-+01+01'$()*%/(1101*)$%BI/*$'4+/011&/1'<%/$!6/&B!
(+<</&/SYI<& AOWIBYBI/*'$ 4+10,1Y/6/8%6\/7/00X!/6/$!14'$211$17B0/01%\1%! 1&/1*$()*%6/(11%!
06\/1014/17/6/7'P+,/,X1%; 1*)$%B!1$17B0/0QX!8&/0)7%0!41BIH/12&/1%7 B! (+<</&I$%! H/*1)0/)(+<</&/$9
*)$%-+/0!P1$(10%19%/0Q\16/!(+<</&/$%!8'8) 71%-+$0X! 7 1H'&IOW+770X! 1$(18&'()*%+'$18'%/$%-+17, IF
&/10'$196\+01(&+61R+1H+7+%B1+$!18/0)7%0!+01H/*1)0/V'<1%\/14) 7%+87+/&/<</*%, 1#$6/0%4/$%1+$! 1
[*$'4BL+T71CT/IWI)%d!1%! (+<</&/$%6!&1%/01(/8/$(+$21'$1%\V10+Z/1 1$(!(+6/&0+%BI'<1%\/!/*$'4B!
)S(/&I*$0+(/&1%+'$, IKV&I<' &IXIV6\14) 7 %+87+/&!<</*%! &1%6\/1$) 4H/ &Y <1968 HORFNTLPA/O!
+0O\+$1112+6/$11&/11'<!1$17B0+0!:+77!61&BIH10/(I'$1%\V10+Z/11$(!(+6/8&0+%B!'<1%\/1/*$'4B, IK\+01+0
J08/*+177B1*&+%+*171<'&1%\/1+$(+&/* %1 1$(1+S()*/(1+481%%0, IK\V/! (+<</&/S*/1H/%://$I 7+ 1 71/*$'4+/0!
1$(!%Vérg&!&/08/*%+6/!4)7%+87+/&!/<</*°/1>$’133$+%IG‘/7/1&7B!+$!%V!&/O)7%O!&/8'&%/(!HB!%V!ROS!
P-TT@Y,!

KV1%\+&(1<1*%'&!(&+6+$2!61&+1H+7+%B!+$!&/0) 7%0!+0!%\/!18/&*/$%12/!'<17*17171H'&! 1$(141%/&+
1&/")0/(I<'&!112+6/$!8&'E/*%, IK\+0!<1*%'&!*1$$'%!H/1*'487/%/7B!0/81&1%/(1<&'41%\V/!10/*'$(1<1*%'&!
P+,/,X1%\V10+Z/I'<I%V/!7*17!/*$'4BI'&!71H'&!8"7Q!H/*1)0/11!71&2/&!1$(14'&/!(+6/&0/!/*'$'4BN\10!
4'&/18'%/$%+171%"1*'$%&+H)%/!7*17171H'&!1$(141%/&+170!1%"1108/*+<+*I18&'E/*%, L %+77X!+<I1!(/€
\+&/01*'$%&1*%'&0!<&'41")%!'<10%1%/1%'"!;' RWWHSHIBB.'E/*% X%V /*'$'4+*1(/6/7'84/$%0!
+481*%0!1&/'12&/1%7B!(+4+$+0V(!1&/21&(7/00"'<!1%V10+Z/11$(!(+6/&0+%B!'<1%\/!7*17!/*$'4B,!
#$(+6+()17!(/6/7'8/&0'41B!*'$%&1*%!;+%\!*'481$+/0!<&'41177!181&%0!'<!%V!*)$%&B,!]';/6/&X!+%!+0!
'$7B1V$!1%\VB!*\"0/1%'*'$% &1*%!;+%\I7*17!1*'481$+/01%\1%!%\/!7'*17!&/2+'$!/=8/&+/$*/01%V/!
2&/1%/0%!H/$/<+%,!

I &'419%\/1&/08/*%+6/118/11*'$0+(/&/(1+$!1%\/!11$17B0+0,!

T 36/$19%\)2\19%\/11*96) 17141 2$+%) (/I'<!+481*%0!61&+/01H10/(I'$!1%\+0!81& 14/%/8&X1%\+0! (/GkAY6! (+4+$+O0\!
+48'8%1$*/I'<I1$BI08/*+<+*1+481*%, 1#$1&/17+%BX!%\/1+481*%01%'111&) &1 71*)$%B!<&'411!;+$(18&'E/*%! 41 BIH/14)\14' &/
617)1H7/1%'1%\V/!*")$%B!/6/$!%\")2\1%\/!128'001412$+%) (/!I'<!%\/1+481*%0! 1&/14)*\| 7/00196\1$!:\1%!4+2\%! 1 +*&) /1 +$!
1$'%\V&I&/2+'$!;+96\111 7 IRP$'4B, !



_+$177BXI*S 4+1(/6/7'84/$%!+481*%0!41B161&BIH10/('$1%\/1177'*1%+'$!'<|8& E/*0%61&/6/$)/01<'&!
1108/*+<+*18&'E/*%!1$(1%\V!/=8/*%/(18/%)&$!<'&! T GBEEFAH0196\1 Y61 BEAL1 7+Z/(1) %60+ (/1'<!
06\/10%1%/!'&118&/11:\/&/1%6\/B! 1&/10+%/(11&/1 7+W/7BI%'\16/1<1&!7/00"'<! 1$1+481*0%6!'$196\/1&)& 17! 1&/1
&/ +$(18/0") &0V L&/ <%/$I'<12&/1%!1617)/X1%\1$!8& E/*%601%6\1%!&/+$6/0%!+$1%\/+&17'*17!

Y 44)$+%+/01'&I81BI(+6+(/$(01%'1 7*1 710\ T&/R.0, |G 1&+1H+7+%B1+$1&/0) 7%019%&1*/(1%'1%\+0!<1*%'&
100)4/0196\1%!112+6/$18& E/*%!+0!8&'<+%61H7/11%! 1108/*+<+*1&1%/,!

6.2 @A=!)882*+=!@.*/195*'8.51B&;&% F8&*+1>8F #5+ 1U#3=!
KVI*$'4+41(/6/7'84/$3%!+481*%01<&'41¥ 44)$+%B!: +$(16 18&BI<'&17719%6V/!8/10'$0!$'%/(1 1H'6/,
1/618&X1L1</;108/*+<+*N\+2\7+2\0%60! (/O/ &6/ L((+%6+$1 7! 1%%/$%+$1%' H/%%/ &) $(/&0%1$(1% V1 & 1$2/!
+481%9601%\1%1&/0)7%!<& 4% 44)$+%6B1;+$(18& E/*%0! 1$(:\BI%6VI&1%+1'<1+481+%60!H/%://$!

¥ 44)$+9%B!1$(1 LHO/$%//;+$(18& E/*%0141B161&B,!

_+&0%X!*44)$+%B1I0%) (+/011&/!'<%/$I* $()*%/ (1 1% (+<</&/$%! 7/6/70,M1$BI+$(+6+()17!
*44)$+%BI8& E/*%60! 1&/1*'$0+(/&/(11%!%\1*)$%BI 7/6/7,1]';/6/&X!"%\ &0V 1&/1* $()*%/(11%1%\/!
0%19%/17/6/7,'a/*1)0/10%1%/1 1$(1*)$%B/*$'4+/0N16/1(+<</&/$%4) 7 %+8T+/&OVL$(! (+<</&I$%!
18190106188 '6+(/17*17171H'&19%'1 118&'E/*%6X1%\/1&/0) 79ABIGIMTBA T BG+01;+ 77! (+<</&I<&'4!
*)$%BY/6/711$17B0+0,!>+4+%+$21*4818+0'$01%'10%)(+/01*'$()*%6/(11%!%\/1014/11$17B%+*1717/6/7!
&1()*/010'4/1'<1%6\/161&+1H+7+%B114'$21&/8'&%60!'$1%\/1+481*%0!'<I* 44)$+%6B!;+$(18& E/*%0! 1$(!
177::01'$/1%'1H/%%/&1)$(/&0%1$(\'; 196\ +481*060 < 1108/*+<+*1:+$(18&' E/*%!41B!61&BIH10/('$!

'Y\ &) /=%/&$171<1*%'&0,!

L/*$(X19%V!18/&*/$%12/I'<I7*17171H'&1)0/(1+$!1%\1*$0%&)* o +'$!'<|8&'E/*%601+0N\+2\7BI61&+1H7/,!
A'44)$+%B!+$(11(6™1%/0!'<%/$1182)/19%\1%!*'44)$+%B!;+$(188& E/%601)%+7+Z/14)\\+2\/&17/6/70!
'<17%17171H &11$(141%/8&+17019%\1$! 1HO/$%//18& E/*%)(/6/7'8/&0,136+(/$*/10)22/0%01%6\1%!%\+0!4 1B
<1*91H/1%\/I*10/XIH) %! ()/1%'1+$(+6+() 1 7!18&' E/*%!61&+1H+7+%6B !+ % 0 $ 88'00+H7/1%'1 (&
H$F7)0+S0V$I96\+01+00)/,1. 7%+41%/7BXI+44)$+%6B!:+$(18& E*%ONL6/1$ 1+$V&/$%! 1 (61$%12/1<'&!

Y S006&)*Vo-+EB-+ (1+481%9%60, 1Y /6/&Y60\ 7/00X 196V (+<</&/$*/01+$1)0/1 1$(11887+* 1%+ $I'<I7*17171H'&!
(&+$21%$0%&)*%+'$118/10'4/%+4/0128/1%, IKV&/<'&IXI(/8/$(+$2!'$!'$/j01100)48%+'$011H)%!)0/!

7 FLTITIH'&) () &+$21$0%8&) %o+ $X 'S/ 1SN16/1 1N+ 2\17/6/7V'<161&+1H+7+%BI+$I8& E/+%!+481*%60
JO8/*+177B1+$1%\/1&1%+'1'<!* 44)BHHBH O/ SUBE E/+06!+481*%0,!

_+$177BXI*44)$+%B1;+$(18& E4%0Y/487'BI1+(/1&1$2/!'<!";$/&0\+8!0%8&)*%6)&/01LS(N16/1 1! +(/!
&1$2/1'<!/=8/*%/(18/%)&$0!<'&! 7*1710\L&/N\'7 (&0, IK\V/I08/*+<+*1":$/&0\+810%&.)*%) &/1%6\1%!+0!
FB0+(/&/(1<'&I* 44)$+%B!;+$(18& E/*%601+01+48' &% 1$%!H/*1)0/1+%! (/%/&4+$/0N';|8& E/*%1&/6/$)/0!
1&/1177*1%](, #$1%\/!* LOM<8;+$(VO%B 7/18& E/*%01;V&/1%\/! 7'*171/e)+%BI0\1&/1+01e)+%/N\+ 2\X!
[¥$'4+%1(/6/7'84/$3%!+481*%601 1&/1 7+W/7BI2&/1%/&I%6\1$!+$!'%6\/&!";$/&0\+810%6&)*96)&/01;V&/1%\/!
8/8*/$%12/1'<1% % 1718& E/*%1&/6/$)/01%6\1%!&/41+$17*171+014)X\I7/00, In/%X!H/*1)0/1%\/1%6/&4!
CY44 )$+96BL+$(dV$+48100/010)MI 1L +(/1&1$2/1'<18'%6/$%-+171";$/&0\+8!0%8&.)*%6) &/0X1%\/&/141 B!
HALE+(/N(+6/&2I$*1+$IV: 1AM H/S/<+9%11*06) 177BI<7":0lH1*WI9%'196\/1 7'+17181&%+/01+$6/0%/(1+$! 1$B!
2+6/$18&'E/*%,!

) &YVEA &IXI%N/=8/*%/(1&/%)&$0!<'&! 118&' E/+UOH BBAFYARAL 2$-+%6) (/!'<!H/$/<+%60196\1%!*1$!
H/1177*19%/(,IL8/*+<+*1100)48%+'$0!'<19%6\/1/=8/*06/(1&1%/!'<1&/%)&$!<'&!112+6/$!8& E/*06!1*1$1170'!

W RVIFS 4+%1(/6/7'84/$%!+481*%60!'<I THO/$Y6N:$/(18& E/*%601 1&/1$'%!10/$0+%+6/1%'T\1$2/0!+$1100)4/(1&/%) &$!'$!
+$6/0%4/$%!H/*1)0/1$'$/!'<196\/0/1+481*%60! 1 &/! 100/00NRIDHES!

T



1<</*%!/*'$'4+*1(/6/7'84/$%!+481*%0!<'&!8&'E/*%0!%\1%!)%+7+Z/17*17!";$/&0\+8,!K\+0!+$!%) & $!
+481*%0N\';1*'44)$+%B!;+$(!/ *'$'4+*!(/6/7'84/$%!+481*%0!0%1*W!)8!121+$0%! 1VABRY6//
8&'E/*%0,!

7 )*5%2,."”,

K\+0!1$17B0+0!<+$(019%\1%1%'%6171/487'B4/$%!+481*%0! <& 4+ 487 /% (1* 44)$+%6B!;+$(18&'E/*%60! 1¢
'$196\1'&(/&1'<1<)&1%'10+=BYL &!E'HO!S/&IC! () &+$21*'$0%&)*%o+'$I 1$(I T, 9197 2o/ &4! E'HO!
8/&VMC!()&+$2!'8/8&1%+'$0,] )&6VE&4 &/XI\SIF481&+$21%44)$+%B!; +$(19%6'\BS'%6\/%+*17!
16/&12/11HO/$%//18& E/*%0X ¥ $0%0ESH8HHSA87'BA/SY!+481*060! 1&/!""194')" 91%6+4/0N\+2V/&!

1$(1'8/& 1%+ $0VE/&+ (1+481*%6011&/1" "196'1- [196+4/0N+2V&I<' &I 44)$+%6B!: +$(, | A'481&+$21%\/!
16/&12/1'<196\/1* 487 /% (18& E/*%6010%) (+/(IV&/!: +%6\I&/%& ' 08/*%+6/11$1 7BO+0!'<I%\/1<+&0%!"XTTT!V
<LAG(I+SIAT &L(ILS(H: 110V;01 $0%&) %o+ $\B/&+ (1+481*9%60! 1&/11014)\11019, "1%+4/0!
\+2V&I<' &I+ 44)$+%B1;+$(X!1$(1'8/&1%-+BBN'(1+481*06011&/11014)H\1 101" [19%+4/0N+2V&,

001%\V!;+$(1+$()0%&BN1012& " :$X1*44)$+%B!:+$(1\10! 71&2/7BIH//$! 1!8/&+8V&171(/6/7'84/$%!
4'(/7,1]:/6/1&X19%\+011$17B0+0!0\:0196\1%!: +$(I8&'E/+%601 1&/1110')&*/'<IE'HOI 1 $(1/*'$ 4+*!
(16/7'84/$%X11$(1%\1%!* 44)$+%B1;+$(18& E/*%0N16/!2&/1%/&/*'$'4+*1(/6/7'84/$%!+481*%0!
06\1$! 1HO/$B// (188 E/*%0,I0010)M\X18'7+*+/0196\1%6188+ &+%6+Z/N\+2V&I7/6/701'<17*171:$/8&0\+8!
1&/17+W/7B1%'1&/0) 7% +$1+$*&/ 10/(1*'$ 4+*1(/6/7'84/$%!+481+%0, IC\+7/19%\/1412$+%)(/1'<!
+$+&/10/(IHB/<+%1+0188+418+7BI11<)$*%6+'$I'<I 7*171$/&0\+8! 1$(18& E/*%!8&'<+% 1 H+7+%BX!%6\/!
+$*&I10/(1/*$'4+*1(/6/7'84/$%+481*0%1'<1 1771+ 44)$+%B!: +$(18& E/+%010V) 7 (1$'%! H/!
)$(/&617)/(,IKVITH+7+%B'<I*44)$+%B!: +$(18&' E/*%601%'|(+08/&0/!/*'$'4+*1+481*%601;+%6\+$1%\/!
0%19%/011$(1*'44)$+%-+/01;V&/1%\BIL&/H)+ 7% 1$(1%'/$212/17*171%'44)$+%B14/4H/&01+$1%\/!
8&'E/*%61*)7(18&'6+(/111617) LH7/10%&1%/2B1<' &IH)+7(+$21*44)$+%B!0)88'&%6!" A +$(18":/&!
J08/*+177BI+$1*44)$+%+/019%\1%! 1&/1$/:1%'!: +$(18";/&.!



E&(&3&5&,!
O$(&/10/$XIM,IP-TTIX!_/H&)1&BQ,!"\$!5//&/IC+$(!3$/&2B,!

A'0%1$%+XIM,!|P-FR@ZE7-&',125*1):1'18&:1G*>*=198*'21H896:2;!17!%&' (11 ?*+1 &1 J&K!
L<+6=IM1'26'6!N1<'2&*;!0;&",!0L)PQ;!R)GHIM1(R-AVSXIASTIY 1%+'$17!:/$/;1H7/13$/&2B!
>1H'&1%'&B!Y:3>g\PTTVIF@"@,!

51$M1&!IN!O00*+1%/0,!P"IIFQ18&:!H896:2!S'6=-;&;!17!%&'(91?7*+!G*>*=198*'2!1&'!
J1<257*;2IM&"*;126 AT 1B%'$XIMYTIL")%\;/0%!:/2+'$17!5/6/7'84/$%!A'44+00+'$,!

R'6/&$4/$%!0**")$%1H+7+%B!S<<+*/IPROSQPTE. @) -31%& (1117*+Q;!
N1'2+&.<2&1"121N)=*:2+&:1?*+!T**+62&1'16'('H896:2!1''U6+8;!6'('L<+6=IN188<'&2K*;Al
R'6/&$4/$%!0**")$%1H+7+%B!S<<+*/,!

1'88/VU+788/&X!M, XINIL%/+$\1)0/&X!.,IP-TT-Q,!C+$(!>1$(0*18/0!+$!%\V/'R/&A1SM+7+/),I#$M,!
D10e)17/%%+X!D,!R+8/XIN!:,!: 8a%4IRRF+IH"TV&*?3!) *+,-1P6'(;:69%;1&16IN+12(*(!
%1+=(88,![9NQ,!L1$!5+/2'flO*1(/4+*ID&/00,!

N7XISIP-TTIXIM1&X\Q,!A\+/<!3=/*)%+6/!S<<+*/&XI")\7IC+3(,!

U+7(/211&(X!0,XINIMB/&OVU)BW+$(1 77X NIBITED D68 (V*+;<;IN1+91+62*1%68&' (3G 1*;!
&2IMB22+HIUG LI *=19%125*196& (18 IW&,1J21*IN1<'2-BIMDIBS/18'7+0XIMY fI#S+%6+1%6+6/1<'&!
/$1H7/13$/&2B11$(1%\13$6+& $4/$%X!. $+6/&0+%B!'<IM+$$/0'%1,!

>1$%2ZX!13,!P-T)D18&:IG*>*=198*2IW**7&2;17+18!%&'(I11?*+!&'10*.+6;Y63!SIL*91+2!71+!
25*10*.+6;Y6!)*+,-1Z77&*AR'7 (/X! ASTY 1%+'$17":/$/;1H7/13$/&2B!>1H'&1%'&B!Y :3x%gKD
TTV@@90@,!

>1$%ZX!13,XINIK/2/$XIL,!P-VBHEZB.=*;IS77*:2&'",1):1'18&:1G*>*=198*'2!171%&'(!) *+,-Al
R'7(/$X!ASTIY1%+'$17":/$/;1H7/'13$/&2B!>1H'&1%'&BX!A'$</&/$*/'D18/&X!Y:3>gADV?TTV@9?TF,!

M1ZZ1X'P-TT[QN188<'&2-19%& (ID#D3!S!I+&8*+171+!11=8:-86Y*+:Al
\%%8fgg;;;,\1&6/0%*7/1$/$/&2B,'&2g,!

M*A7)(X!,IP-TTIXIM1&XIQ,! '&4/&!S8/&1%+$0IM1$12/&1])77IM)$+*+817!>+2\%),!
M+77/&X1:,IP-TTIXIM1&MQ,!S8/&1%+$0IM1$12/&!) 77IM)$+*+8171>+2\%, !
Y+/70/$X!_,1a,IP-TT-Q,I0!_'&4)71I<'&IL)**/00!+$!5/$41&W, #$IM,!D10€)17/%%+X!D,IR+8/XIN!:,!
+2\06/&IA& (11 2%+ HIV&*231) %+ -1P6'(;:69%1&'16IN+12(*(1%1+=(! P88,I""?V"9-Q,!L1$!
5+/2'flO*1(/4+*ID&/00,!

11%/2)+XIL, XINIK/2/$XIL,IP-TT{O18&: 1G*>*=198*21H896:2:117IN1=1+B[ IU&+: 2| DH###!

M*,6?622;1171%&'(1)*+,-AR'7(/$XIASTY 1%+'$17!:/$/;1H7/13$/&2B!>1H'&1%'&B, Y :3AgAD
TTV@9?T?,!


http:http://www.harvestcleanenergy.org

:11%/2)+XIL,IP_'&%\*4+$2Q18&:1G*>*=198*'21H896:2;!17IH1?6Q;!U&+; 2| D###IM*,67622;117!
%&'(1)*+,-Al R'7(/$X!IASTIY1%+'$17":/$/;1H7/'13$/&2B!>1H'&1%'&B,!

L%/&Z+$2/&XIR,IP-TTHEI&' 1+1:9%+2-31IL**26.=*I)*+ -16'(IL*|H'(<;2+&6=&\62& 1'Al
C10\+$2%'$!5,A,fI3*'$'4+*ID'7+*BI#$0%+%)%/!a&+/<+$2!D18/&!0-T?2,!

K'&2/&0'$X!IM, X!IL'&%/X!a,XIN!Y 14 XK, |FOBBRQEEN1<'2-[;1):1'18&:1J2+<:2<+*16'(125*!
):1'18&:1H896:2;1171%&'(!)*+,-1G*>*=198*'23!S'1H'9<2]Z2<29<2!S'6=-;85&/2'$!L %1%/
$+6/&0+%B!3=/$%0+'$!L/&6+*/,!

C+77/&0XM,IP-TTIXIM1&*\19Q,!A\+/<!3=/*)%+6/!S<<+*/&XIM+$;+$(!3$/&2B,!
C+0/&X!:, XINIa'7+$2/&XIM,IP-TF[€BEIL*91+2!1'TOAJAI%E& (N1 ?*+!H';26==62&1'B!N1;2B!6'(!

I*+71+86"*14+*'(;31"## AL . L,15/81&%4/$%!'<!3$/&2BX!3$/&2B!3<<+*+/$*BI1$(!:/$/;1H7/!
3%/&2B,!



n 1] 1 ”#$%!&"$# *!
HIN&I() H#+&, &% +!$, #! +,-1.#/10102 033455!

p—

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 (0704-0188). 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.

/i, 04! %!+%&!"H#&)"+11%)"12%"*1& %! &3#! ,4%5#!%". ,+-6,&-%+7!

87! "#$%"&!,&#! 6773, B888Y! 97! "#$W"&I&1$H! 71 &HON(Y5H 6"$#%B :#9!
30-04-2009 Conference Paper

7 &-&lH#! +10)4&-&/H! <=T(%+&",(&!+)*4#"!
Economic Development Impacts of Community Wind Projects: DE-AC36-08-GO28308
A Review and Empirical Evaluation; Preprint ST &) A"

<?7I$"%." U H+&I+)*AH"

@7!,)&3%"A0B! <CT7B"%D#(&!+)*4#"!
E. Lantz and S. Tegen NREL/CP-500-45555

<E7R,0F!+) 44"
WER9 8530

<GTHY"FI)+-&1+)*4#"!

170 $#'2%"+.196" +-6 & Yo+1+ #AOB! +'1, "#00A#OB! J70 $H 2%+ %" +-6 &-Vo+!
National Renewable Energy Laboratory HEN&I+) A"
1617 Cole Blvd. NREL/CP-500-45555
Golden, CO 80401-3393
K71 03%+0%"—+.L*0+-&%"+.1, #+(11+*#A0B!, +1,"#OOA#OB! 8M70$%+0%"L*%+-&%"NO!,("%+1*A0B!
NREL
887D$%+0%"+.L*o+-&%%"-+.!
A (LIHS%" &I+ 45

897!-0&"-4)&-%+!,5,-/,4--&110&, &+
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springfield, VA 22161

8:7! 0)$$/#*#+8&,"11+%&H#0!

8;7!,40&8"(&!  6,,<=%>%!?00!@#$*A9!

“Community wind” refers to a class of wind energy ownership structures. The extent of local ownership may range
from a small minority share to full ownership by persons in the immediate area surrounding the wind project site.
Potential project owners include local farmers, businesses, Native American tribes, universities, cooperatives, or any
other local entity seeking to invest in wind energy. The opposite of community wind is an “absentee” project, in which
ownership is completely removed from the state and community surrounding the facility. Thus, there is little or no
ongoing direct financial benefit to state and local populations aside from salaries for local repair technicians, local
property tax payments, and land lease payments.

In recent years, the community wind sector has been inhibited by manufacturers’ preference for larger turbine orders.
This often puts smaller community wind developers and projects at a competitive disadvantage. However, state
policies specifically supporting community wind may become a more influential market factor as turbines are now
more readily available given manufacturer ramp-ups and the slow-down in the industry that has accompanied the
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.
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