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U'$9!5*$6,$7!'(2!79'88/*82,$7!#'&,2!3$,'1,$!14$-48,(&,!'7!1/,%$!,\),$1%7,!8*71!+'84,!*$!1/,%$!

79'88,$!$'(&/,7!&*482!(*1!&*9),1,N!9'(:!'&&,)1,2!5/'1,+,$!5*$6!1/,:!&*482!#%(2!%(!1/,!

$,3%*(!*$!9%3$'1,2!1*!&%1%,7@!&$,'1%(3!3$,'1!&*(&,$(!#*$!1/,!8*77!*#!6(*58,23,!'-*41!1/,!5,18'(2!

1/'1!5'7!1$'2%1%*('88:!)'77,2!#$*9!*(,!3,(,$'1%*(!1*!1/,!(,\1!'9*(3!1/*7,!5/*!5*$6,2!1/,!

8'(2>!./,!*1/,$!3$,'1!&*(&,$(!%7!1/,!5,8#'$,!*#!8(&'(&%)5*1!9%3$'1%(3!%(1*!4$-'(!),$%)/,$%,7!*(!

1/,!&*'71@!5/%&/!#'&,!3$,'1!)$,774$,!'7!1/,!&%1%,7!$,7)*(2!1*!$4$'8!,\*247>!!CZ'(1=,(!,1!'8>!

QRRc@!F*77,11*!QRRgJ>!E,5!0*-7!&$,'1,2!-:!,&*L1*4$%79@!,7),&%'88:!#*.1(-(1!,71'-8%7/,2!-:!

8(&'(&%)5*1@!%7!*(,!,##*$1!1*!)$,7,$+,!1/,!1$'2%1%*('8!6(*58,23,!*#!1/,!P'(1'('8>!!

U$*9!1/,!_SgR7!1/$*43/!1/,!_ScR7@!'!8'$3,!&*(1%(3,(1!*#!5*$6,$7!'(2!1/,%$!#'9%8%,7!8,#1!

$4$'8!'$,'7!#*$!3$,'1,$!*))*$14(%1%,7!%(!&%1%,7>!./%7!#8*5!74-7%2,2!%(!1/,!_ScR7@!5/,(!$4$'8!

5*$6,$7!#*4(2!1/'1!&*(2%1%*(7!'(2!*))*$14(%1%,7!%(!1/,!&%1%,7@!)'$1%&48'$8:!%(!1/,!,(C%$(1!*#!F%*!

2,!B'(,%$*@!5,$,!(*1!(,&,77'$%8:!-,11,$!1/'(!1/,!&*4(1$:7%2,>!G8'7/,7!%(!1/,!#'88!*#!QRRS!%(!1/,!

),$%)/,$%,7!*#!F%*!2,!B'(,%$*!2,9*(71$'1,!1/,!&/'88,(3,7!1/'1!'$%7,!#$*9!&%1%,7!71$,1&/,2!1*!

1/,%$!8%9%17>!!?(!$,7)*(7,!1*!4$-'(!)$,774$,7@!9'(:!$4$'8!'$,'7!/'+,!-,,(!4$-'(%=,2!5%1/!1/,!

&*(71$4&1%*(!*#!)'+,2!$*'27@!7/*))%(3!9'887@!'(2!,8,&1$%&%1:!'(2!&*994(%&'1%*(!%(#$'71$4&14$,!

CO8%+,%$'@!K*(1,LK*$!'(2!U,$$,%$'!D%9*,7!QRReJ>!"22%1%*('88:@!9*$,!<$'=%8%'(7@!-*1/!$%&/!'(2!

)**$@!/'+,!2,&%2,2!1*!7)8%1!1/,%$!8%+,7!-,15,,(!1/,!&%1:!'(2!1/,!&*4(1$:7%2,@!&$,'1%(3!'!1/%$2!

)*)48'1%*(!&'1,3*$:@!4$-'(L$4$'8>!

M+%!2/&*+%&#!9(#*(#(1!

<$'=%8!/'7!1/,!-%33,71!)*)48'1%*(!'(2!8'(29'77!%(!M'1%(!"9,$%&'@!5%1/!$*43/8:!QR_!9%88%*(!

),*)8,!'(2!'!1,$$%1*$:!78%3/18:!79'88,$!1/'(!1/,!;D>!./,!&*4(1$:!%7!2%+%2,2!%(1*!Qg!71'1,7@!5%1/!

79'88!/,'+%8:!)*)48'1,2!71'1,7!*(!1/,!,'71!&*'71!71$,1&/%(3!1*!8'$3,!7)'$7,8:!)*)48'1,2!71'1,7!%(!

1/,!9%2L5,71!'(2!5,71>!./,!9'0*$%1:!*#!<$'=%8%'(7!8%+,!%(!1/,!,'71!&*'71!&%1%,7!*#!DV*!P'48*@!F%*!

2,!B'(,%$*@!'(2!<$'7%8%'@!5%1/!-,15,,(!eRR!1*!_RRR!),*)8,!),$!7W4'$,!9%8,>!K*+%(3!5,715'$2@!

1/,!<$'=%8%'(!P'(1'('8!%7!7/'$,2!-,15,,(!1/,!7*41/,$(!9%2L5,71!71'1,7!*#!K'1*!^$*77*!'(2!

K'1*!^$*77*!2*!D48N!K'1*!^$*77*!1$'(78'1,7!$*43/8:!1*!h-%3!#*$,71i>!!

O4$!*),$'1%*(7!'$,!%(!1/,!71'1,!*#!K'1*!^$*77*@!5/%&/!/'7!1/,!1/%$2!8*5,71!)*)48'1%*(!

2,(7%1:@!'1!'))$*\%9'1,8:!c!),*)8,!),$!7W4'$,!9%8,>!./,!71'1,!*+,$'88!%7!7)'$7,8:!)*)48'1,2@!-41!

/'7!&*(&,(1$'1,2!/4-7!%(!1/,!&')%1'8!&%1:!G4%'-j!C)*)48'1%*(!eRR@RRRJ!'(2!%(!'!7&'11,$%(3!*#!
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1*5(7>!.$'+,8%(3!*(,L/*4$!7*41/!#$*9!G4%'-j@!1/,$,!%7!1/,!3'1,5':!1*5(!1*!1/,!P'(1'('8@!

P*&*(k!C)*)48'1%*(!l_@ddcJ@!'(2!,\%1%(3!#$*9!1/,!7*41/!*#!P*&*(k!%7!1/,!$,3%*('88:!#'9*47!

D5(&1#(&'(&%)5(@!'!SRL9%8,!2%$1!$*'2!5%1/!*+,$!'!/4(2$,2!5**2,(!-$%23,7@!5/%&/!7)'(7!1/,!

'&&,77%-8,!$,3%*(7!*#!1/,!E*$1/,$(!P'(1'('8>!A$%+%(3!2*5(!1/,!D5(&1#(&'(&%)5(!*(,!5%88!#%(2!

$'(&/,7@!,&*L8*23,7@!'(2!&*4(18,77!-%$27_!*#!'88!7%=,7!'(2!&*8*$7>!./,!,(2!*#!1/,!D5(&1#(&'(&%)5(+

%7!1/,!79'88!)*$1!+%88'3,!*#!P*$1*!B*#$,@!'!#%7/%(3!&*994(%1:!*(!1/,!G4%'-j!F%+,$>!P*$1*!B*#$,!%7!

*(!1/,!+,$:!7*41/,$(!,23,!*#!K'1*!^$*77*N!5%1/!1/,!G4%'-j!F%+,$!&$,'1%(3!1/,!-*$2,$!-,15,,(!

K'1*!^$*77*!'(2!K'1*!^$*77*!2*!D48>!!!

./,!&'118,!$'(&/%(3!'(2!#%7/%(3!#'9%8%,7!'8*(3!1/,!D5(&1#(&'(&%)5(!%7!1/,!&*994(%1:!1/'1!

5,!5*$6!5%1/!%(!1/,!P'(1'('8@!$,7481%(3!#$*9!'!8*(3!#$%,(27/%)!-,15,,(!'!#,88*5!4(2,$3$'24'1,@!

I1/'(!D/%$8,:!CMD"!T_RJ!'(2!P'(1'('8!8*&'8!C8(&'(&%)5*J!I24'$2*!U'8&V*!2,!"$$42'>!U'8&V*T7!

#'9%8:!/'7!'!8*(3!/%71*$:!*#!$'(&/%(3!%(!1/,!P'(1'('8>!U'8&V*T7!8'1,!#'1/,$@!M,%$%(/*!U'8&V*!2,!

"$$42'@!1$'(7%1%*(,2!/%7!8'$3,!$'(&/!1*!'!)$%+'1,8:!*5(,2!$,7,$+,@!'(2!1/,!#'1/,$!'(2!7*(!

*),(,2!'!79'88!#*.1(-(!4(2,$!1/,!34%2'(&,!*#!'(!"9,$%&'(!,&*L1*4$%79!*),$'1*$@!A*438'7!

.$,(1Q>!U'8&V*!'(2!/%7!#'9%8:!(*5!$4(!1/,!#*.1(-(!%(2,),(2,(18:!*#!.$,(1@!'(2!7%9481'(,*478:!

9'%(1'%(!'!79'88!/,$2!*#!7,+,(1:L#%+,!&'118,>!./,!+,(14$,@!B'34'$!I&*8*3%&'8!F,7,$+,l!C1/,!

#*.1(-(J@!/'7!-,,(!*),$'1%(3!#*$!*+,$!'!2,&'2,!'(2!%7!&*99%11,2!1*!)$*1,&1%(3!1/,!$%&/!5%828%#,!

'(2!&4814$,!*#!1/,!P'(1'('8>!!!

?(!7499,$!QR_R@!U'8&V*!)'$1(,$,2!5%1/!P'(1'('8!P'$1(,$7/%)@!'!;(%+,$7%1:!*#!K%&/%3'(!

C;LKJ!7)*(7*$,2!7142,(1!*$3'(%='1%*(@!71'$1,2!-:!I1/'(!D/%$8,:!'(2!9:7,8#@!B48%,!<'1,9'(>!

./$*43/!1/%7!)'$1(,$7/%)@!5,!&*(71$4&1,2!'(2!$,3%71,$,2!'!)4-8%&!7&/**8@!5/%&/!5%88!*),(!%(!

K':!QR__!'(2!7,$+,!9'(:!#'9%8%,7!5/*!)$,+%*478:!2%2!(*1!/'+,!'&&,77!1*!,24&'1%*(>!!O4$!)8'(!

%7!1*!%(1,3$'1,!1/,!7&/**8!5%1/!'!#%,82!71'1%*(!'(2!79'88!/,'81/!&8%(%&@!5/%&/!5%88!-,!&'88,2!1/,!

P'(1'('8!G,(1,$!#*$!I24&'1%*(!'(2!F,7,'$&/m!CPGIFJ!C%(!P*$1434,7,!8(&'(&($+E%&'5*+-%+

F-./(/G*+%+8%1H.)(1?<+

                                                 
_!?(&842%(3!1/,!B'-%$4!D1*$6@!Y:'&%(1/!K'&'5@!'(2!'!+'$%,1:!*#!/499%(3-%$27!'(2!)'$$*17>!!
Q!A*438'7!.$,(1!%7!1/,!2%$,&1*$!*#!U*&47!G*(7,$+'1%*(!U4(2f!/11)fnn555>#*&47&*(7,$+'1%*(>*$3n!!
l!B'34'$!I&*8*3%&'8!F,7,$+,f!/11)fnn555>0'34'$$,7,$+,>&*9n!!
m!P'(1'('8!G,(1,$!#*$!I24&'1%*(!'(2!F,7,'$&/f!/11)7fnn7%1,7>3**38,>&*9n7%1,n)'(1'('8&,$n 
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+O(!1/,!(,\1!)'3,@!U%34$,!_@!%7!*4$!9')!*#!1/,!$,3%*(!'(2!%17!#'9%8%,7>!F,2!#8'37!9'$6!

#'9%8%,7!5%1/!&/%82$,(!5/*!5%88!8%6,8:!-,!'11,(2%(3!1/,!7&/**8>!./,!&*994(%1:!&*(7%717!*#!'-*41!

#*$1:!#%7/%(3!'(2!$'(&/%(3!#'9%8%,7>!O(,!5,'81/%,$!#'9%8:!1:)%&'88:!*5(7!'!8'$3,!$'(&/!C,(7%&-(!%(!

P*$1434,7,J@!'(2!/'7!7,+,$'8!#'9%8%,7!1/'1!8%+,!'(2!5*$6!*(!1/,!,(7%&-(>!D*9,!8*&'8!8'(2*5(,$7!

/'+,!1$'(7%1%*(,2!#$*9!$'(&/%(3!1*!,&*L1*4$%79@!9'(:!6,,)%(3!*(8:!'!79'88!/,$2!*#!&'118,>!./,!

$,3%*(!%7!+,$:!7)'$7,8:!)*)48'1,2@!'(2!3$,'1!2%71'(&,7!71$,1&/!-,15,,(!1/,!#'9%8%,7>!./,!

7&'11,$,2!)*)48'1%*(!'(2!%('&&,77%-%8%1:!*#!1/,!$,3%*(!9'6,7!%1!&/'88,(3%(3!#*$!1/,!3*+,$(9,(1!

1*!)$*+%2,!-'7%&!7,$+%&,7!1*!1/,!&*994(%1:>!

!

!

O-')&%!P>!G(Q!/.!*+%!2/&*+%&#!9(#*(#(1!(1/#'!*+%!!"#$%&#$'#$()"#!
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@(,-4!R)%,*-/#,!

U'8&V*@!1/,!*5(,$!*#!1/,!#*.1(-(@!,\),&17!1/'1!1/,!*),(%(3!*#!'!7&/**8!5%88!'11$'&1!#'9%8%,7!-'&6!

1*!1/,!P'(1'('8N!/*5,+,$@!5,!'3$,,!5%1/!/%9!1/'1!1/,$,!%7!94&/!1/'1!$,9'%(7!1*!-,!2*(,!1*!

&$,'1,!1/,!9,'(7!#*$!'!/%3/!W4'8%1:!*#!8%#,>!!!

./,!&*994(%1:!$,W4%$,7!/%3/,$!W4'8%1:!,24&'1%*(!1/'(!'!7%(38,L&8'77$**9!7&/**8!#*$!

&/%82$,(!$'(3%(3!%(!'3,!#$*9!7%\!1*!,%3/1,,(>!?1!$,W4%$,7!'&&,77!1*!/,'81/&'$,@!'7!1/,!(,'$,71!

/*7)%1'8!%7!#*4$!/*4$7!'5':!#$*9!7*9,!#'9%8%,7@!'(2!%1!$,W4%$,7!-'7%&!%(#$'71$4&14$,!#*$!

&*994(%&'1%*(@!,8,&1$%&%1:@!'(2!5'71,!2%7)*7'8>!D*!1/,!#%$71!W4,71%*(!%7!/*5!1*!)$*+%2,!1/,7,!

-'7%&!7,$+%&,7!1*!'!$4$'8@!7)'$7,8:!)*)48'1,2!$,3%*(!*#!1/,!P'(1'('8o!

./,!7,&*(2!W4,71%*(!%7!%(!2,8%+,$%(3!1/,7,!7,$+%&,7@!5/'1!$*8,7!&'(!8*&'87!'(2!

%(1,$('1%*('8!*$3'(%='1%*(7!)8':@!'(2!5/'1!$,7)*(7%-%8%1%,7!9471!-,!1/,!3*+,$(9,(1T7!1*!,(74$,!

7471'%('-%8%1:o!!

M'718:@!2,+,8*)9,(1!'(2!,(+%$*(9,(1!*#1,(!')),'$!1*!-,!'1!*227!5%1/!,'&/!*1/,$>!!

?9)$*+%(3!8%+%(3!71'(2'$27!1:)%&'88:!$,W4%$,7!1/,!,\)8*%1'1%*(!*#!('14$'8!$,7*4$&,7N!7*!/*5!&'(!

1/,!,(+%$*(9,(1!'(2!2,+,8*)9,(1!%(1,$'&1!1*!-,!9414'88:!-,(,#%&%'8o!

?!5%88!'22$,77!1/,7,!1/$,,!W4,71%*(7!5%1/%(!1/,!&'1,3*$%,7!*#!,24&'1%*(@!7471'%('-8,!

1,&/(*8*3%,7@!'(2!/,'81/&'$,>!!
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FC"8BM0N2!

0#*&/$)4*-/#!

I24&'1%*(!,9)*5,$7!%(2%+%24'87!'(2!4(%#%,7!&*994(%1%,7!'(2!&*4(1$%,7>!U$,2,$%&6!A*438'77@!'(!

,7&'),2!78'+,!'(2!_S1/!&,(14$:!"9,$%&'(!8,'2,$!*#!1/,!'-*8%1%*(%71!9*+,9,(1@!2,9*(71$'1,7!

1/,!)*5,$!*#!6(*58,23,>!A*438'77!&8'(2,71%(,8:!8,'$(,2!1*!$,'2!'(2!5$%1,!#$*9!5/%1,!&/%82$,(!

%(!/%7!(,%3/-*$/**2@!'(2!$,&'887!/%7!9'71,$!7('1&/%(3!'!(,57)'),$!#$*9!/%9@!2,&8'$%(3@!

h,24&'1%*(!'(2!78'+,$:!'$,!%(&*9)'1%-8,!5%1/!,'&/!*1/,$i>!Y,!5,(1!*(!1*!)4-8%7/!)$*8%#%&'88:@!

'(2!5*$6,2!5%1/!9'(:!1*!4(%1,!1/,!&*4(1$:!%(!'-*8%7/%(3!78'+,$:>!./,%$!,##*$17!&*4)8,2!5%1/!1/,!

G%+%8!Z'$!'(2!P$,7%2,(1!M%(&*8(T7!85*/$("(')*&+*,+F"(&/)#(')*&!,(2,2!8,3'8%=,2!78'+,$:!%(!1/,!

;>D>N!/*5,+,$@!1/,!#%3/1!&*(1%(4,7!1*!1/%7!2':!1*!,71'-8%7/!#$,,2*9!'(2!,W4'8%1:!'7!'!38*-'8!

71'(2'$2>!"7!$,&*3(%=,2!-:!A*438'77!'(2!9'(:!-,#*$,!/%9@!,24&'1%*(!%7!1/,!)'1/5':!#*$!

,71'-8%7/%(3!'!#$,,!'(2!)$*7),$*47!7*&%,1:>!!

! <$'=%8!%7!)8'34,2!-:!&*(1,9)*$'$:!78'+,$:N!#$*9!_SSe!1*!QRRS@!(,'$8:!le@RRR!5*$6,$7!

5,$,!$,7&4,2!#$*9!+'$%*47!$'(&/,7!'(2!4$-'(!-47%(,77,7!'&$*77!1/,!&*4(1$:>!./,!5*$6,$7!5,$,!

,9)8*:,2!%(!$*&6!'(2!$4--,$!,\1$'&1%*(@!#$4%1!'(2!7*:!)$*24&1%*(@!&8,'$L&411%(3!*#!#*$,717@!'(2!

71,,85*$67>!./,:!5,$,!74-0,&1,2!1*!-,'1%(37!'(2!%(1%9%2'1%*(@!'(2!9'(:!8%+,2!5%1/*41!'&&,77!

1*!&8,'(!5'1,$@!1*%8,17@!*$!7/,81,$>!I+,(!'#1,$!-,%(3!#$,,2@!7*9,!5*$6,$7!'$,!84$,2!-'&6!-,&'47,!

(*!*1/,$!,&*(*9%&!*))*$14(%1%,7!,\%71!#*$!1/,9>!G$%71*+'9!<4'$W4,!5$*1,!%(!QRRS@!

pM'5q! 2%2! '5':! 5%1/! 1/,! )*77%-%8%1:! *#! 7,88%(3! /49'(! -,%(37@! '7!
5,88! '7! 1/,! 47,! *#! #*$&,2! 8'-*$>! <41! %1! 2%2(T1! 2*! '5':! 5%1/!
78'+,$:rZ,!'41/*$%=,!78'+,7! 1*! 8,'+,!1/,%$!7/'(1%,7@!-41!5,! #$,,!
1/,9! 1*! 1/,! ,(C%$(1rZ,T+,! 71*)),2! 7,(2%(3! 8,#1*+,$7! #$*9! 1/,!
9'(7%*(! 1*! 1/,! 7/'(1%,7@! '(2! &$,'1,2! /4(3,$! 1/'1! 78'+,7! (,+,$!
6(,5>!"(2!1/,!5*$71@!5,!'-*8%7/,2!1/,!)$*/%-%1%*(!*#!1/,!&/%82$,(!
*#!78'+,7!'11,(2%(3!7&/**87@!-41!5,!2%2(T1!3,1!1/,9!%(1*!7&/**87>!
./,:!5,$,!8,#1!1*!5'(2,$!1/,!71$,,17@!'-'(2*(,2>!
!

<4'$W4,!%(1%9'1,7!1/'1!1/,!2,(%'8!*#!,24&'1%*(!%7!'6%(!1*!1/,!)$,7,(&,!*#!78'+,$:!CU%34,%$'!

QRRSJ>!I24&'1%*(!3%+,7!&%1%=,(7!1/,!'-%8%1:!1*!$,&*3(%=,!'(2!'77,$1!1/,%$!$%3/17@!'(2!1/,!

*))*$14(%1:!1*!/'+,!'!3**2!8%+,8%/**2>!Z%1/*41!'&&,77!1*!,24&'1%*(@!/49'(7!'$,!%(!'7!

)$,&'$%*47!*#!'!71'1,!'7!78'+,$:!%17,8#>!?(!1/,!P'(1'('8@!5%1/!1/,!8*77!*#!9'(:!1$'2%1%*('8!

)$*#,77%*(7@!1/,!(,,2!&*482!(*1!-,!9*$,!)$,77%(3>!O4$!2%7&477%*(!*#!,24&'1%*(!%(&842,7!'&&,77!
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1*!W4'8%1:!)4-8%&!,24&'1%*(@!1/,!7&/**8!%(!1/,!P'(1'('8@!1/,!7&/**8T7!7*&%,1'8!'(2!,(+%$*(9,(1'8!

%9)'&1@!'(2!&*88'-*$'1%*(!-,15,,(!4(%+,$7%1%,7!'(2!1/,!7&/**8!1/$*43/!'!$,7,'$&/!71'1%*(>!

9)<1-4!%$)4(*-/#!-#!@&(S-1!

P$*+%2%(3!'&&,77!1*!,24&'1%*(!%(!<$'=%8!%7!(*!79'88!#,'1>!./,!&*4(1$:!/'7!Qd!71'1,7@!e@eg_!

94(%&%)'8%1%,7@!'(2!*+,$!_dg@RRR!7&/**87>!./,$,!'$,!*+,$!_dR!9%88%*(!<$'=%8%'(7@!'(2!*+,$!ee!

9%88%*(!7142,(17>!O#!1/,7,!7142,(17@!lg!9%88%*(!'$,!%(!-'7%&!,24&'1%*(>!./,!2,9'(2!%7!,(*$9*47@!

'(2!<$'=%8T7!3,*3$')/:!%7!'(!'22%1%*('8!&/'88,(3,>!

I54(&)7(')*&+(&-+1'5./'.5%+

./,!71$4&14$,!*#!1/,!<$'=%8%'(!3*+,$(9,(1!'(2!,24&'1%*(!7:71,9!%7!7%9%8'$!1*!1/'1!*#!1/,!;>D>!

<$'=%8!%7!*$3'(%=,2!%(1*!1/$,,!8,+,87!*#!3*+,$(9,(1f!#,2,$'8@!71'1,@!'(2!94(%&%)'8>!./,!#,2,$'8!

3*+,$(9,(1!74))8%,7!1/,!#4(27!#*$!7&/**87@!'(2!1/,!71'1,!'(2!94(%&%)'8!3*+,$(9,(1!,71'-8%7/!

'(2!'29%(%71,$!1/,!7&/**87!C^4%9'$',7!2,!G'71$'!@!^*9,7!,1!'8>!QRRSJ>!!./,$,!%7!*)1%*('8!)$,L

7&/**8@!9'(2'1*$:!,8,9,(1'$:!'(2!9%228,!7&/**8@!'(2!*)1%*('8!/%3/!7&/**8!'(2!4(%+,$7%1:>!

I8,9,(1'$:!'(2!9%228,!7&/**8!%7!$,#,$$,2!1*!'7!#4(2'9,(1'8!,24&'1%*(!CI24&'sV*!

U4(2'9,(1'8J>!?(!QRRg@!<$'=%8!)'77,2!'!8'5!%(&$,'7%(3!#4(2'9,(1'8!,24&'1%*(!#$*9!c!1*!S!:,'$7N!

94(%&%)'8!3*+,$(9,(17!5,$,!3%+,(!4(1%8!QR_R!1*!,('&1!1/,!&/'(3,>!!

U4(2'9,(1'8!,24&'1%*(!%7!#*$!&/%82$,(!'3,2!7%\e!1*!#*4$1,,(>!?1!%7!2%+%2,2!%(1*!:,'$7f!t,'$!

_!%7!#*$!7%\!:,'$!*827@!'(2!t,'$!S!%7!#*$!#*4$1,,(!:,'$!*827>!O82,$!&/%82$,(!1/'1!'$,!-,/%(2!%(!1/,%$!

,24&'1%*(!&'(!'11,(2!'(:!:,'$!'7!(,&,77'$:N!7142,(17!5/*!'$,!*+,$!,%3/1,,(!'$,!)41!%(1*!

7,)'$'1,!&8'77$**97>!D142,(17!'$,!$,W4%$,2!1*!/'+,!15*!/4(2$,2!2':7!),$!7&/**8!:,'$!

ChI24&'1%*(!%(!<$'=%8i!QR__J>!!!

! "&&*$2%(3!1*!;EIDGO@!'(!%(2%+%24'8!5%1/!#*4$!*$!8,77!:,'$7!*#!#*$9'8!,24&'1%*(!%7!8%6,8:!

1*!-,!%88%1,$'1,>!F,&,(1!'2+'(&,7!%(!<$'=%8T7!,24&'1%*(!7:71,9!'$,!2,9*(71$'1,2!-:!1/,!8%1,$'&:!

$'1,7!-:!'3,!$'(3,f!Sd>eu!#*$!),*)8,!'3,!7%\!1*!#*4$1,,(@!cm>_u!#*$!),*)8,!'3,!#%#1,,(!1*!

7,+,(1,,(>!./,!,24&'1%*(!7:71,9!/'7!%9)$*+,2!74-71'(1%'88:!*+,$!1/,!)'71!#,5!2,&'2,7@!5%1/!

*+,$'88!7&/**8!,($*889,(1!#*$!7142,(17!'3,2!7%\!1*!#*4$1,,(!%(&$,'7%(3!#$*9!cR>Su!%(!_ScR!1*!

Sg>mu!%(!QRRR@!'(2!#*$!7142,(17!'3,2!#%#1,,(!1*!7,+,(1,,(!%(&$,'7%(3!#$*9!mS>du!1*!clu!%(!1/,!

7'9,!1%9,!),$%*2>!?(!QRRS@!1/,!'+,$'3,!:,'$7!*#!7&/**8%(3!#*$!1/,!&*4(1$:!*+,$'88!5'7!d>l!:,'$7!

                                                 
e!G/%82$,(!&'(!,($*88!'7!8*(3!'7!1/,:!5%88!14$(!g!24$%(3!1/,!#%$71!'&'2,9%&!7,9,71,$>!



12 
 

*41!*#!1/,!9'(2'1*$:!(%(,!:,'$7N!/*5,+,$@!1/,!'+,$'3,!&*(&,'87!'!71'$6!&*(1$'71!-,15,,(!

4$-'(!'(2!$4$'8!'$,'7!CD'8'1%,8!QRRSJ>+

J52(&+(&-+5.5($+%-./(')*&+-)1#(5)':+

<$'=%8T7!4$-'(!&*(38*9,$'1,7!'(2!,\)'(7%+,!&*4(1$:7%2,!*##,$!'!+'$%,1:!*#!&/'88,(3,7!1*!

)$*+%2%(3!,24&'1%*(>!"7!5%1/!9'(:!8'$3,!&*4(1$%,7@!<$'=%8!/'7!(,,2,2!1*!#*&47!*(!&*(&,(1$'1,2!

)*)48'1%*(7@!8,'+%(3!'!8'$3,!2%7)'$%1:!-,15,,(!4$-'(!'(2!$4$'8!,24&'1%*(>!"7!9,(1%*(,2@!1/,!

'+,$'3,!7&/**8%(3!%7!d>l!:,'$7>!./%7!'+,$'3,!2,&$,'7,7!1*!m>e!:,'$7!%(!$4$'8!'$,'7!'(2!%(&$,'7,7!

1*!d>c!%(!4$-'(!'$,'7>!./%7!4$-'(L$4$'8!2%7)'$%1:!%7!#4$1/,$!2,9*(71$'1,2!-:!/%3/!7&/**8!

'11,(2'(&,N!%(!$4$'8!'$,'7@!dlu!*#!1/,!7142,(17!2*!(*1!'11,(2!&*9)'$,2!1*!mcu!%(!4$-'(!'$,'7!

C^$'&%'(*!'(2!Y'22'2!QRRSJ>!F4$'8!7&/**87!'$,!*#1,(!+%,5,2!-:!1/,!3*+,$(9,(1!'7!9*(,:!)%1!

-,&'47,!*#!8*5,$!7142,(1f1,'&/,$!$'1%*7!'(2!/%3/,$!1$'(7)*$1'1%*(!&*717>!

85*45%11+

<$'=%8!/'7!$,&,(18:!1'6,(!3$,'1!71$%2,7!1*!%9)$*+,!1/,!'&&,77%-%8%1:!'(2!W4'8%1:!*#!7&/**87>!?(!

QRR_@!1/,!<$'=%8%'(!3*+,$(9,(1!&*88'-*$'1,2!'&$*77!#,2,$'8@!71'1,@!'(2!94(%&%)'8!8,+,87!1*!)'77!

1/,!E'1%*('8!I24&'1%*(!P8'(>!./,!E'1%*('8!I24&'1%*(!P8'(!%7!-'7,2!*(!1/$,,!8%(,7f!,24&'1%*(!'7!'!

$%3/1@!,24&'1%*(!'7!'!1**8!*#!,&*(*9%&!'(2!7*&%'8!2,+,8*)9,(1@!'(2!,24&'1%*(!'7!'!#'&1*$!*#!

7*&%'8!%(&847%*(>!?1!$,&*3(%=,7!1/'1!,24&'1%*(!%7!h1/,!9*71!,##,&1%+,!71$'1,3:!1*!#%3/1!,\&847%*(!

1/$*43/!1/,!)*5,$!1/'1!6(*58,23,!'(2!'&W4%$,2!76%887!3%+,!'(!%(2%+%24'8!1*5'$2!%(&847%*(!'(2!

7*&%'8!)'$1%&%)'1%*(i>!./,!P8'(!2,9*(71$'1,7!1/'1!'88!8,+,87!*#!3*+,$(9,(1!$,&*3(%=,!,24&'1%*(!

'7!1/,!9,'(7!1*!<$'=%8T7!9*11*@!hO$2,$!'(2!P$*3$,77i>!./,!3*+,$(9,(1T7!&*99%19,(1!1*!

,\)'(2!'(2!1$'(7#*$9!1/,!,24&'1%*(!7:71,9!%7!1/,!-'7,!#*$!,(*$9*47!)*77%-%8%1%,7>!U$*9!*4$!

%(1,$'&1%*(7!5%1/!1/,!D,&$,1'$:!*#!I24&'1%*(!%(!P*&*(k@!%1!%7!&8,'$!1/'1!94(%&%)'8!3*+,$(9,(17!

'$,!2,2%&'1,2!1*!1/,!P8'(!%#!'!#,'7%-8,!7*841%*(!%7!)$,7,(1,2!1*!1/,9>!C^4%9'$',7!2,!G'71$'J!

M+%!9(#*(#(1!9)<1-4!54+//1!

./,!)$*&,77!#*$!,71'-8%7/%(3!'!7&/**8!%(!1/,!P'(1'('8!5'7!4(*$1/*2*\>!I1/'(!D/%$8,:!/'2!#%$71!

+%7%1,2!U'8&V*T7!,&*L8*23,!5%1/!/%7!9*1/,$!%(!QRRQ@!U'8&V*!/'2!7433,71,2!1/'1!I1/'(!$,14$(!1*!

1,'&/!I(38%7/!1*!/%7!1*4$!34%2,7@!'(2!I1/'(!$,14$(,2!#*$!9*71!*#!/%7!/%3/!7&/**8!7499,$7>!Y,!

8%+,2!'1!1/,!,&*L8*23,!'(2!5%1/!1/,!,\1,(2,2!U'8&V*!#'9%8:!%(!1/,!P'(1'('8@!'(2!1/,:!*#1,(!

1'86,2!5%1/!/%9!'-*41!1/,!&/'88,(3,7!*#!,24&'1%*(!%(!1/%7!$,9*1,!$,3%*(>!!!!
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U'9%8%,7!1/'1!5,$,!$,8'1%+,8:!5,'81/:!/'+,!'!/*47,!%(!1/,!P'(1'('8!'(2!'(*1/,$!%(!1/,!

(,'$,71!1*5(!*$!&%1:@!$,7),&1%+,8:!P*&*(k!'(2!G4%'-j@!-*1/!(*$1/!*#!1/,!P'(1'('8!C7,,!U%34$,!_J>!

U*$!1/,!'+,$'3,!#'9%8:!%(!1/,!P'(1'('8@!1/,!2$%+,!1*!P*&*(k!%7!'))$*\%9'1,8:!1/$,,!/*4$7@!'(2!1*!

G4%'-j!#*4$!/*4$7!24$%(3!1/,!2$:!7,'7*(g@!'(2!&*(7%2,$'-8:!9*$,!*$!7*9,1%9,7!%(#%(%1,8:!9*$,!

%(!1/,!$'%(:!7,'7*(>!!

F4$'8!#'9%8%,7!1/'1!&*482!(*1!'##*$2!'!7,&*(2!/*9,!'$,!%(!'!3$,'1,$!)$,2%&'9,(1>!?#!1/,:!

/'+,!&8*7,!$,8'1%+,7!%(!P*&*(k!*$!G4%'-j@!1/,!&/%82$,(!5%88!8%+,!1/,$,!'(2!+%7%1!1/,!P'(1'('8!*+,$!

/*8%2':7>!O1/,$5%7,@!1/,!&/%82$,(!/'+,!(*!'&&,77!1*!,24&'1%*(>!O4$!)'$1(,$@!U'8&V*@!/'7!8*(3!

$,&*3(%=,2!1/,%$!(,,2@!'(2!%(!7499,$!QRRS@!I1/'(!1*82!9,!'-*41!/%7!,\),$%,(&,7!%(!1/,!

P'(1'('8@!'(2!'))$*'&/,2!U'8&V*!5%1/!'(!%2,'>!Y,!)$*)*7,2!1/'1!5,!)'$1(,$!5%1/!U'8&V*!'(2!

41%8%=,!$,7*4$&,7!'1!;(%+,$7%1:!*#!K%&/%3'(!C;LKJ!1*!-4%82!'!)4-8%&!7&/**8!'(2!#%,82!71'1%*(>!Z,!

/,23,2!1/'1!%#!5,!)41!#*$1/!1/,!&')%1'8!&*717!#*$!1/,!7&/**8!1/'1!1/,!3*+,$(9,(1!5*482!71,)!%(!

'(2!1'6,!*+,$!1/,!*),$'1%(3!&*717>!K'(:!*#!I1/'(T7!#$%,(27!,\)$,77,2!3$,'1!%(1,$,71!%(!9'('3%(3!

'(2!*),$'1%(3!'!#%,82!71'1%*(>!Z%1/!1/,!'7749,2!74))*$1!*#!1/,!3*+,$(9,(1!'(2!1/,!,(1/47%'79!

*#!*4$!8*&'8!(,15*$6!5,!-,3'(!1*!7,1!&*99*(!3*'87!'(2!'!)8'(!*#!'&1%*(!5%1/!U'8&V*>!!

<'&6!'1!;LK@!5,!#*$9,2!'!9481%2%7&%)8%('$:!1,'9!1*!2,7%3(!1/,!7&/**8!'(2!1/,!,(,$3:!

'(2!5'1,$!7:71,97>!I1/'(!1$'+,8,2!1*!<$'=%8!%(!O&1*-,$!QRRS!1*!&*(#%$9!1/,!)8'(7!5%1/!U'8&V*@!

74$+,:!8'(2!#*$!1/,!7&/**8@!'(2!2%7&477!1/,!)8'(!5%1/!1/,!D,&$,1'$:!*#!I24&'1%*(!%(!P*&*(k>!./,!

D,&$,1'$:!*#!I24&'1%*(!1*82!I1/'(!1/'1!7/,!5'7!$,1%$%(3!1/'1!:,'$@!'(2!1/'1!/,!5*482!(,,2!1*!

1'86!1*!1/,!(,5!D,&$,1'$:!*#!I24&'1%*(!5/,(!/,!$,14$(,2!%(!1/,!7)$%(3>!!?1!5'7!(*1!%(&$,2%-8:!

,(&*4$'3%(3@!-41!U'8&V*!5'7!&*(#%2,(1!1/'1!5,!7/*482!)$*&,,2!'(2!'3$,,2!1*!2*('1,!8'(2!

'&$*77!#$*9!/%7!,&*L8*23,!#*$!1/,!7&/**8>!Y,!5'7!&*(+%(&,2!1/'1!%#!5,!'))$*'&/,2!1/,!(,5!

D,&$,1'$:!*#!I24&'1%*(!%(!1/,!7499,$!5%1/!'!&,(747!'(2!&*(71$4&1%*(!)/*1*7@!1/,(!,+,$:1/%(3!

5*482!#'88!%(1*!)8'&,>!<'&6!'1!;LK@!5,!&*(1%(4,2!1*!$'%7,!#4(27!'(2!-:!8'1,!7)$%(3@!5,!/'2!5/'1!

5,!,71%9'1,2!1*!-,!,(*43/>!O4$!1,'9!'$$%+,2!%(!<$'=%8!%(!8'1,!K':!QR_R@!'(2!*+,$!1/,!7499,$!

                                                 
g!./,!2$:!7,'7*(!%7!$*43/8:!#$*9!")$%8!1/$*43/!D,)1,9-,$!'(2!%7!&*(7%2,$,2!5%(1,$!5%1/!'(!'+,$'3,!1,9),$'14$,!
*#!devU>!./,!$'%(:!7,'7*(!%7!#$*9!O&1*-,$!1/$*43/!K'$&/!5%1/!'(!'+,$'3,!*#!dSvU>g!A$:!7,'7*(!%7!1$4,!1*!%17!('9,@!
%(!*4$!71':!#$*9!8'1,!K':!1/$*43/!9%2L"43471!%1!$'%(,2!#*$!'!1*1'8!*#!#%+,!9%(41,7>!./,!'+,$'3,!1,9),$'14$,!&'(!
/*5,+,$!1'6,!+%7%1*$7!-:!74$)$%7,@!%(!9%2LB48:!'!&*82!71$,'6!)'77,2!1/$*43/!'(2!6,)1!1/,!1,9),$'14$,!'$*4(2!mRvU!
#*$!'!+,$:!&/%88:!5,,6>!"(!,&*L1*4$%79!2,7&$%-,2!1/'1!%(!5,1!7,'7*(!5/%1,!5'887!'$,!-8'&6!5%1/!9*7W4%1*,7@!'(2!7*!
9'(:!7)'5(!1/'1!*(8:!1/,!84&6:!*(,7!$,'&/!'%$>!
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5,!5,$,!0*%(,2!-:!#*4$1,,(!4(2,$3$'24'1,7!8,2!-:!K,8%(2'!K'1%&,!C;LK!M,&14$,$!I(38%7/!

M'(34'3,!?(71%141,J!*(!'!7142:!'-$*'2!)$*3$'9@!1/$,,!'$&/%1,&14$,!3$'24'1,!7142,(17@!1/$,,!

,(3%(,,$%(3!4(2,$3$'24'1,7@!#$%,(27!'(2!#'9%8:@!'(2!9,9-,$7!*#!U'8&V*T7!#'9%8:>!<:!9%2L

"43471!1/,!7,9-8'(&,!*#!'!-4%82%(3!5'7!71'(2%(3>!"#1,$!*4$!2,)'$14$,!%(!9%2L"43471@!15*!8*&'8!

-4%82,$7!#%(%7/,2!1%8%(3!1/,!$**#@!)*4$,2!1/,!&*(&$,1,!#8**$@!'(2!9*$1'$,2!1/,!5'887>!?(!B'(4'$:!

QR__@!I1/'(!$,14$(,2!1*!<$'=%8!1*!&*9)8,1,!1/,!,8,&1$%&'8!7:71,9!'(2!)849-%(3!'(2!1*!&*(24&1!'!

9*$,!%(L2,)1/!&,(747>!

./,!7&/**8@!8(&'(&($+E%&'5*+-%+F-./(/G*+%+8%1H.)1(1!CP'(1'('8!G,(1,$!#*$!I24&'1%*(!

'(2!F,7,'$&/!CPGIFJ@!%7!'&$*77!#$*9!1/,!#*.1(-(!'(2!8*&'1,2!'))$*\%9'1,8:!'(!/*4$!#$*9!1/,!

#'9%8%,7!*(!1/,!G4%'-j!F%+,$@!'(2!-,15,,(!1,(!'(2!1/%$1:!9%(41,7!#$*9!1/,!$'(&/%(3!#'9%8%,7!*(!

1/,!.$'(7)'(1'(,%$'!CU%34$,!_J>!"7!-*'$2%(3!7&/**87!&'((*1!-,!)4-8%&8:!$,3%71,$,2@!1/,!94(%&%)'8!

3*+,$(9,(1!5%88!)$*+%2,!'!-47!'(2!#4,8!1*!1$'(7)*$1!1/,!7142,(17!2'%8:>!./,!7&/**8!5%88!*),(!%(!

K':!QR__@!'(2!%7!,\),&1,2!1*!/'+,!-,15,,(!1/%$1:L#%+,!'(2!#*$1:!7142,(17>!./,!2%##,$,(&,7!%(!

'3,7!'(2!,24&'1%*(!8,+,87!*#!1/,!7142,(17!)$*+%2,!'(!'22%1%*('8!2%##%&481:!#*$!1/,!7&/**8>!./,!

7142,(17T!'3,7!$'(3,!#$*9!g!1*!_d@!'(2!1/,%$!,24&'1%*(!8,+,8!$'(3,7!#$*9!'1!3$'2,L8,+,8@!1*!

-,8*5!3$'2,L8,+,8!1*!(*!)$,+%*47!,24&'1%*(>!?1!5%88!/'+,!*(,!1,'&/,$@!'(2!-,!,\),&1,2!1*!7,$+,!

1/,!(,,27!*#!'9*(3!*1/,$7!'(!cL:,'$L*82!'(2!'!_eL:,'$L*82!5%1/!(*!,24&'1%*(@!'!_RL:,'$!*82!'1!

3$'2,!8,+,8>!!

E*&1'5./')*&+C")),(2%\!GJ+

./,!7&/**8!41%8%=,2!8*&'8!9'1,$%'87!'(2!-4%82%(3!1,&/(%W4,7>!./,!9'1,$%'87!5,$,!7%9%8'$!1*!1/*7,!

47,2!%(!1/,!;(%1,2!D1'1,7f!&,9,(1@!7'(2@!'33$,3'1,@!-$%&67@!$,%(#*$&,9,(1!-'$!C$,-'$J@!&,$'9%&!

1%8,7@!'(2!5**2,(!-,'97>!Y*5,+,$@!-$%&67!5,$,!&*(7%2,$'-8:!2%##,$,(1!#$*9!1/*7,!#*4(2!%(!1/,!

;>D>f!&,$'9%&!-$%&67!5%1/!,%3/1!/*8,7!7*!1/,:!&*482!-,!,'7%8:!%(1,3$'1,2!5%1/!$,-'$>!./,!

'$&/%1,&14$,!7142,(17@!B'9,7!G/,7(41@!E%7/'!P'1,8@!'(2!B*/('1/'(!P4##@!2,&%2,2!,'$8:!%(!1/,!

2,7%3(!)$*&,77!1*!41%8%=,!8*&'8!9'1,$%'87!'(2!-4%82%(3!1,&/(%W4,7@!'(2!*(&,!5,!5,$,!%(!1/,!

$,3%*(@!%1!5'7!'87*!1/,!*(8:!)$'&1%&'8!5':!1*!3,1!1/,!71$4&14$,!4)!5%1/%(!1/$,,!9*(1/7>!./,!

-4%82%(3!&*(2%1%*(7!5,$,!+,$:!2%##,$,(1!#$*9!5/'1!1/,!'$&/%1,&14$,!7142,(17!/'2!-,,(!1$'%(,2!

#*$@!G/,7(41!$,#8,&1,2@!!

./,! $,9*1,! ('14$,! *#! 1/,! 7%1,! %7! '! 8*3%71%&'8! /4$28,! '(2! /'2!
)$*24&,2!7*9,!'(\%,1:!'7!2,7%3(,$7!5/*!7,,6!'!8,+,8!*#!7),&%#%&%1:!
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5/,(!2,#%(%(3!6,:!,8,9,(17! 74&/!'7! 8*&'8!-4%82%(3!9'1,$%'87!'(2!
9,1/*27>!!I'$8:!%(!1/,!2,7%3(!)$*&,77!%1!-,&'9,!&8,'$!1/'1!94&/!*#!
1/,!%(#*$9'1%*(!*(!7%1,!7),&%#%&7!'(2!$4$'8!-4%82%(3!1,&/(*8*3%,7!%(!
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7 Sima Pro: http://www.pre.nl/content/simapro-lca-software/  
8 Secretaria Especial do Medio Ambiente: http://www.brasil.gov.br/sobre/medio-ambiente  

 

Figure 2: Chesnut’s Building Model 
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9 Eco-Indicator 95: http://www.idemat.nl/Backgr/bi_eco95.htm  
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Figure 4 

Points 
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Figure 5: Structural Frame Process Tree 
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! Figure 8 (WHO 2008) 
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W%-)/($+V/3**$+FX/3(&4%+85*45("1+

K,2%&'8!7&/**87!%(!2,+,8*),2!&*4(1$%,7!7,,!%(1,$('1%*('8!,\),$%,(&,!'7!'!6,:!&*9)*(,(1!1*!

,'&/!)/:7%&%'(T7!,24&'1%*(>!"1!1/,!;(%+,$7%1:!*#!K%&/%3'(!K,2%&'8!D&/**8!C;KKDJ@!1/,!^8*-'8!

FI"GY!!C?(1,$('1%*('8!F,7,'$&/@!I24&'1%*(@!'(2!G*88'-*$'1%*(!%(!Y,'81/J!5'7!&$,'1,2!%(!1/,!8'1,!

_SSR7!1*!h,(/'(&,!*))*$14(%1%,7!#*$!,24&'1%*('8!,\&/'(3,7!'9*(3!7142,(17!'(2!#'&481:@!

#'&%8%1'1,!%(1,$('1%*('8!$,7,'$&/!&*88'-*$'1%*(7@!'(2!)$*+%2,!*))*$14(%1%,7!#*$!+%7%1%(3!7&/*8'$7!1*!

-,(,#%1!#$*9!,\),$1%7,!'+'%8'-8,!'1!1/,!;(%+,$7%1:!*#!K%&/%3'(i!!C"-*41!^F!QR__J>!./,!,\&/'(3,!

&$,'1,2!-:!^8*-'8!FI"GY!%7!-,(,#%&%'8!-*1/!1*!%(1,$('1%*('8!4(%+,$7%1%,7!'(2!;KKD>!K'(:!

)$*7),&1%+,!9,2%&'8!7142,(17!2,7%$,!1*!0*4$(,:!*+,$7,'7!1*!2*!%(1,$('1%*('8!$,7,'$&/!

C?(1,$('1%*('8!O))*$14(%1%,7!#*$!D142,(17!QR__J>!!

! U*4$1/L:,'$!9,2%&'8!7142,(17!/'+,!1/,!*))*$14(%1:!1*!1$'+,8!5%2,8:!1/$*43/!^8*-'8!

FI"GY@!5%1/!*))*$14(%1%,7!%(!P,$4@!G/%('@!^/'('@!?(2%'@!'(2!P')'4!E,5!^4%(,'!'9*(3!*1/,$7>!

?(!P,$4@!#*4$1/L:,'$!7142,(17!5*$6!%(!1/,!;)),$!"9'=*(!<'7%(!*#!E*$1/,'71,$(!P,$4!5%1/!1/,!

                                                 
13 Partners in Health: http://www.pih.org/  
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;>D>L-'7,2!(*(L)$*#%1!"9'=*(!P$*9%7,_m>!D%(&,!_SSl@!"9'=*(!P$*9%7,!/'7!)$*+%2,2!-'7%&!

9,2%&'8!7,$+%&,7!!1*!&*994(%1%,7!'(2!/'7!1$'%(,2!&*994(%1:!/,'81/!'3,(17!!%(!$,9*1,!'(2!

%9)*+,$%7/,2!&*994(%1%,7!1/$*43/*41!1/,!"9'=*(!%(!P,$4>!"9'=*(!P$*9%7,!/'7!,71'-8%7/,2!'!

7,8#L7471'%(%(3!9,2%&'8!&8%(%&!'(2!1$'%(%(3!&,(1,$!%(!*(,!*#!1/,!9*71!%9)*+,$%7/,2!$,3%*(7@!

<,8�(>!;KKD!7142,(17!5*$6!#488L2':!&8%(%&7!%(!<,8�(@!&*(24&1!&'(*,!&'887@!'(2!71'##!*1/,$!&8%(%&7!

%(!$,9*1,!04(38,!'$,'7>!./$*43/!"9'=*(!P$*9%7,@!;KKD!7142,(17!8,'$(!#%$71/'(2!#$*9!

&*994(%1:!/,'81/!'3,(17!1/,!&/'88,(3,7!*#!$,9*1,!/,'81/&'$,@!&*994(%1:!/,'81/!'3,(17!

$,&,%+,!'22%1%*('8!1$'%(%(3@!$,9*1,!+%88'3,$7!$,&,%+,!/%3/!W4'8%1:!9,2%&'8!&'$,>!CKm!?(1,$('1%*('8!

G8%(%&'8!QR__J>!!

./,7,!#*$,9,(1%*(,2!,8,9,(17!&'(!-,!&*4)8,2!5%1/!1,8,&*994(%&'1%*(7!%(#$'71$4&14$,!

1*!'22$,77!)$*#,77%*('8!%7*8'1%*(!'(2!8,77,(!1/,!/,'81/!)$*#,77%*('8T7!/,'+:!-4$2,(!*#!%(2%+%24'8!

$,7)*(7%-%8%1:>!!

M%1%:%$-4-#%!

65(7)$T1+D%$%"%-)/)&%+V:1'%"+

.,8,&*994(%&'1%*(7!%(#$'71$4&14$,!/'7!,(*$9*47!)*1,(1%'8!1*!1$'(7#*$9!/,'81/&'$,@!,24&'1%*(@!

'(2!8%#,!%17,8#!%(!$4$'8!'$,'7>!./,!41%8%='1%*(!*#!1,8,&*994(%&'1%*(!#*$!9,2%&'8!&'$,!%7!$,#,$$,2!1*!

'7!1,8,9,2%&%(,@!,L/,'81/@!'(2!1,8,/,'81/>!!!.,8,9,2%&%(,!/'7!-,,(!h&*(7%2,$,2!1/,!*(8:!#,'7%-8,!

5':!1*!'))$*'&/!9*2,$(!9,2%&%(,!7,$+%&,7!'(2!7:71,97!%(!9'(:!4(2,$7,$+,2!7&,('$%*7@!

(*1'-8:!1/*7,!*#!2,+,8*)%(3!&*4(1$%,7>i!CK'$1%(,=!QRReJ>!./,!<$'=%8%'(!3*+,$(9,(1!/'7!-,,(!

%(+,71%(3!/,'+%8:!%(!1,8,&*994(%&'1%*(!%(#$'71$4&14$,!1*!%9)$*+,!/,'81/&'$,@!'(2!%(!QRRg!

#*4(2,2!1/,!.,8,9,2%&%(,!;(%+,$7%1:!E,15*$6!CF;.I!X!F,2,!;(%+,$7%1'$%'!2,!.,8,9,2%&%('J!

CD%9Ä,7@!,1!'8>!QR__J>!F;.I!1'6,7!'2+'(1'3,!*#!<$'=%8T7!3$*5%(3!(,15*$6!*#!#,2,$'8!4(%+,$7%1%,7@!

#$*9!QRR_!1*!QR_R!1/,!(49-,$!*#!#,2,$'8!4(%+,$7%1%,7!%(&$,'7,2!#$*9!me!1*!eS@!'(2!94&/!*#!1/%7!

%(&$,'7,!%7!*417%2,!*#!71'1,!&')%1'87!'(2!&%1%,7!'7!7142,(17!7,,6!1*!,'$(!'!W4'8%1:!,24&'1%*(!(,'$!

1/,%$!$4$'8!/*9,1*5(7!CP%$,7!QR__J>!

                                                 
_m!"9'=*(!P$*9%7,!L!555>'9'=*()$*9%7,>*$3!!
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! U%34$,!S!7/*57!1/,!&*+,$'3,!*#!

1,8,9,2%&%(,!%(!<$'=%8@!5%1/!1/,!3$,,(!C*$!9%228,L
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#,2,$'8!4(%+,$7%1:!/*7)%1'87!5%1/!

1,8,&*994(%&'1%*(!%(#$'71$4&14$,!'(2!

&*88'-*$'1%*(7!5%1/!I4$*),'(!%(71%141%*(7>!K'1*!

^$*77*!%7!/%3/8%3/1,2!%(!$,2!C2'$6!3$':J@!'(2!1/,!

$,9'%(%(3!71'1,7!'$,!%(!8%3/1!3$':!71'1,7>!./,!

1,8,9,2%&%(,!8*&'1%*(7!%(!1/,!&*+,$,2!71'1,7!

C3$,,(!*$!9%228,L7/'2,!3$':J!'$,!$,)$,7,(1,2!-:!$,2!2*17!#*$!1,8,9,2%&%(,!&,(1$'8!71'1%*(7@!

:,88*5!2*17!#*$!)8'((,2!%9)8,9,(1'1%*(@!*$'(3,!2*17!#*$!)*77%-8,!%9)8,9,(1'1%*(@!'(2!3$,,(!

2*17!#*$!#4(&1%*(%(3!*41)*71!71'1%*(7>!U*$!%(71'(&,@!1*!1/,!7*41/,'71!*#!K'1*!^$*77*!C1/,!$,2!*$!

2'$6,71!3$':!71'1,J@!%(!1/,!71'1,!*#!^*%j7@!1/,$,!%7!'!-'(2,2!&8471,$!*#!3$,,(!2*17@!$,)$,7,(1%(3!

$,9*1,!1,8,9,2%&%(,!71'1%*(7>!"7!*#!QR_R@!F;.I!5'7!7,1!4)!%(!15,(1:L1/$,,!#,2,$'8!4(%+,$7%1:!

/*7)%1'87!%(!#*4$1,,(!71'1,7@!'(2!/'7!)$*+%2,2!_dR@RRR!2%'3(*71%&7!$,9*1,8:!-:!7),&%'8%717!'(2!

'(75,$7!'))$*\%9'1,8:!gRR!&*(74817!),$!2':>!!"81/*43/!K'1*!^$*77*!%7!(*1!*##%&%'88:!%(1,3$'1,2!

%(1*!F;.I@!'!D&/**8!*#!P4-8%&!Y,'81/!5'7!,71'-8%7/,2!%(!1/,!&')%1'8!&%1:@!G4%'-j@!%(!QRRm@!'(2!

1/,$,!%7!'(!,\1,(7%+,!71'1,!2'1'!9'('3,9,(1!7:71,9!#*$!/,'81/!%(2%&'1*$7!C?(2%&'2*$,7!2,!

D'42,!QR__J>!?(!P*&*(k!@!'!1/$,,!1*!#*4$!/*4$!2$%+,!#*$!1/,!#'9%8%,7!%(!1/,!P'(1'('8@!1/,$,!%7!

'8$,'2:!'!79'88!5,88L,71'-8%7/,2!/*7)%1'8!1/'1!&*482!7,$+,!'7!'!-'7,!#*$!1,8,9,2%&%(,!#*$!1/,!

*418:%(3!$,3%*(7!*#!1/,!94(%&%)'8%1:>!?(!7499,$!QR__@!5,!5%88!,\)8*$,!1/%7!)*77%-%8%1:@!'(2!'7!

1,8,&*994(%&'1%*(!%(#$'71$4&14$,!5*482!'87*!-,(,#%1!7142,(17!'1!1/,!7&/**8@!,&*L1*4$%717!

+%7%1%(3!1/,!#*.1(-(@!'(2!$,7,'$&/,$7!71':%(3!'1!1/,!1*L-,L$,(*+'1,2!#%,82!71'1%*(@!5,!-,8%,+,!

1/'1!1/,$,!%7!3$,'1!9*9,(149!#*$!-$%(3%(3!1,8,9,2%&%(,!1*!1/,!P'(1'('8>!!

+

+

Figure 9 
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D%$%"%-)/)&%+)&+8%5.+(&-+A)/(5(4.(+

.,8,9,2%&%(,!/'7!-,,(!,\),$%9,(1,2!5%1/!%(!'!(49-,$!*#!D*41/!"9,$%&'(!&*4(1$%,7@!'(2!/'7!
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9'$3%('8%=,2!&*994(%1%,7!1/'1!$,&,%+,!8%118,!9,2%&'8!'11,(1%*(>!./,!$4$'8!/,'81/&'$,!7:71,9!%(!

-*1/!&*4(1$%,7!%7!#'&%8%1'1,2!1/$*43/!$4$'8!/,'81/!)*717!&*((,&1,2!1*!'(!4$-'(!/,'81/!&,(1,$>!

.:)%&'88:@!1/,7,!$4$'8!&*994(%1%,7!/'+,!5*$7,!/,'81/!1/'(!1/,%$!4$-'(!&*4(1,$)'$17@!'(2!1/,%$!

'%89,(17!'$,!#'%$8:!)$,2%&1'-8,f!1$'(79%77%-8,!2%7,'7,7@!$,7)%$'1*$:!%(#,&1%*(7@!'(2!2%'$$/,'8!

2%7,'7,7>!!.,8,9,2%&%(,T7!74&&,77@!'7!$,'8%=,2!-:!A$>!K'$1%(,=@!5/*!$,7,'$&/,2!1/,!15*!

&*4(1$%,7T!$4$'8!/,'81/!&'$,!7:71,97@!%7!8%9%1,2!)$%9'$%8:!-:!8'&6!*#!,\),$1%7,@!4($,8%'-8,!

1,&/(*8*3:@!'(2!8'&6!*#!#,,2-'&6!#$*9!4$-'(!/,'81/!&,(1,$7>!CK'$1%(,=!QRReJ!!

F4$'8!/,'81/!)*717!'$,!1:)%&'88:!/,'2,2!-:!%(#%$9'$:!1,&/(%&%'(7@!5/*!$,&,%+,!8%118,!

1$'%(%(3@!'(2!9471!)$*+%2,!&'$,!1*!7,+,$'8!+%88'3,7>!./,!71'##!%7!1:)%&'88:!:*4(3@!'(2!/'7!8%118,!

5*$6!,\),$%,(&,!'(2!'!/%3/!0*-!$*1'1%*(>!P/:7%&%'(7!'+*%2!/,'81/!)*717!'1!'88!&*717!-,&'47,!*#!

)$*#,77%*('8!%7*8'1%*(@!'(2!1/,!$,9'%(%(3!/,'81/!)$*#,77%*('87!1:)%&'88:!/'+,!8%118,!,\),$%,(&,!

5%1/!&*9)41,$7!'(2!,L9'%8>!CK'$1%(,=!QRReJ!

K*71!*#!1/,!$4$'8!'$,'7!%(!P,$4!'(2!E%&'$'34'!'$,!*##!1/,!3$%2@!'(2!1,8,9,2%&%(,!

1,&/(*8*3:!9471!-,!/%3/8:!$*-471!'(2!7471'%('-8,>!"7!)/*1*+*81'%&!7:71,97!#$,W4,(18:!)*5,$!

1/,7,!$4$'8!$,3%*(7!'(2!74))8:!'!+,$:!8%9%1,2!'9*4(1!*#!,8,&1$%&%1:@!1/,!1,8,9,2%&%(,!1,&/(*8*3:!

9471!2,9'(2!8*5!%(#$'71$4&14$,@!8*5!9'%(1,('(&,@!'(2!8*5!*),$'1%(3!&*717>!A$>!K'$1%(,=!/'7!

7433,71,2!8*5L7),,2!%(1,$(,1!'7!94&/!*#!1/,!/,'81/!&'$,!'77%71'(&,!&'(!-,!2*(,!1/$*43/!,9'%8!

'(2!$'2%*L-'7,2!7:71,97!'7!3**2!'81,$('1%+,7!1*!/%3/L7),,2!%(1,$(,1!'&&,77!#*$!'88!$4$'8!/,'81/!

)*717>!CK'$1%(,=!QRReJ!

I+,(!5/,(!1/,!71'##!%7!5,88L1$'%(,2!'(2!1/,!1,&/(*8*3:!$,8%'-8,@!'(!,(*$9*47!&/'88,(3,!

#*$!/,'81/!)*717!%7!8'&6!*#!#,,2-'&6!$,&,%+,2!#$*9!1/,%$!$,#,$,(&,!/,'81/!&,(1,$>!Y,'81/!)*717!

'$,!$,W4%$,2!1*!7,(2!2'1'!1*!1/,!/,'81/!&,(1,$7@!'(2!$'$,8:!$,&,%+,!&*(71$4&1%+,!#,,2-'&6!1*!'%2!

1/,9!%(!%9)$*+%(3!/,'81/!%(!1/,%$!$,3%*(>!./%7!)$*-8,9!%7!'87*!7,,(!%(!79'88!94(%&%)'8%1%,7!*#!

D*41/,$(!<$'=%8@!5/,$,!$4$'8!/,'81/!)$*#,77%*('87!&*99,(1,2!%(!'(!%(1,$+%,5f!

?1T7!*#1,(!0471!'!*(,L5':!#8*5!*#!2'1'@!%(!5/%&/!5,!
2*(T1!3,1!'(:!#,,2-'&6!'(2!6(*58,23,!'-*41!*4$!5*$6>!
./%7!%7!+,$:!/'$9#48!-,&'47,!%#!5,!#'%8!%(!7*9,!'&1%*(@!
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/*5!'$,!5,!1*!6(*5o!A,8':7!%(!3,11%(3!#,,2-'&6@!5/,(!
1/,:!*&&4$@!%9)'%$!,+'84'1%*(7@!2,&%7%*(L9'6%(3!'(2!1/,!
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!
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'7)/'81,2@!'(2!1$'(7)*$1'1%*(!1*!1/,!$,71!*#!1/,!)$*+%(&,!%7!-:!1/,!9,'(7!*#!$%+,$!-*'17>!./,$,!

'$,!Sl!$4$'8!/,'81/!)*717!%(!1/,!)$*+%(&,@!'(2!ce!*#!1/,9!9471!-,!$,'&/,2!-:!1/,!$%+,$!-*'17>!

D,+,$'8!/,'81/!)*717!'$,!'11'&/,2!1*!'!$,#,$,(&,!/,'81/!&,(1,$>!?(!"81*!"9'=*('7!%1!1'6,7!__!
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4$3,(1!)'1%,(1!1$'(7#,$!*(!'+,$'3,>!./,!8*(3,71!0*4$(,:!$,&*$2,2!#$*9!$4$'8!/,'81/!)*71!1*!

$,#,$,(&,!/,'81/!&,(1,$!5'7!dQ!/*4$7>!./,7,!1$'+,8!1%9,7!1'6,!*(!3$,'1!%9)*$1'(&,!%(!

,9,$3,(&:!7%14'1%*(7>!U*$!&'7,7!*#!&/$*(%&!%88(,77@!1/,7,!2%71'(&,7!&'(!'87*!-,!'!&/'88,(3,!'(2!

%((*+'1%+,!71$'1,3%,7!(,,2!1*!-,!'))8%,2!1*!)$*+%2,!,##,&1%+,!&'$,>!CK'$1%(,=!QRReJ!!

8/&Q/&(*%!5*&(*%'=!BQQ1-%$!*/!\%(1*+4(&%!

Z/'1!/')),(7!5/,(!'!$4$'8!)'1%,(1T7!%88(,77!%7!-,:*(2!1/,!,\),$1%7,!*#!1/,!8*&'8!)/:7%&%'(o!O$!

5/,(!'!&,$1'%(!%88(,77!$,W4%$,7!$,),'1!+%7%17!*#!'2+'(&,2!/,'81/!&'$,!1/'1!&'((*1!-,!)$*+%2,2!%(!

$,9*1,!$,3%*(7o!O$!'!&,$1'%(!%88(,77!-,&*9,7!*+,$5/,89%(38:!,\),(7%+,!1*!1$,'1!%(2%+%24'8!
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&$,'1%(3!1/%7!'&&,77@!5,!5%88!41%8%=,!1/,!&*$)*$'1,!71$'1,3%,7!38,'(,2!#$*9!G*&'LG*8'!'(2!"$'+%(2!

1*!#%(2!1/,!/%3/LW4'8%1:!'(2!8*5L&*71!7*841%*(7>!

./,$,!'$,!9'(:!4(&,$1'%(1%,7!#*$!,71'-8%7/%(3!'!74&&,77#48!'(2!7471'%('-8,!/,'81/!&8%(%&!

%(!1/,!P'(1'('8@!'(2!'7!*4$!'$&/%1,&17!8,'$(,2!#$*9!2,7%3(%(3!'(2!-4%82%(3!1/,!7&/**8@!3$*4(2!

&*(2%1%*(7!2%&1'1,!1/,!7*841%*(7>!./,!'$&/%1,&17!&'9,!1*!1/,!P'(1'('8!5%1/!1/,!-'7%&!6(*58,23,!

*#!/*5!1*!&*(71$4&1!'!-4%82%(3N!'&&*$2%(38:@!5,!'$,!&*9%(3!1/%7!7499,$!5%1/!1/,!6(*58,23,!*#!

/*5!1*!)41!%(!)8'&,!'!/,'81/&'$,!7:71,9>!Z,!/*),!1/'1!'(!4(2,$71'(2%(3!*#!1/,!&/'88,(3,7!'(2!

%((*+'1%*(7!%(!$4$'8!/,'81/&'$,!5%88!,('-8,!47!1*!5*$6!5%1/!1/,!'41/*$%1%,7!'(2!/,'81/!

)$*#,77%*('87!1*!2,8%+,$!W4'8%1:!/,'81/&'$,!1*!1/,!P'(1'('8>!
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!"#!$%&'"#(

!"#$%&'()*+,-.*()*/(0,12)+-0)",1(,3()*/(20*,,4("1(2-55/+(6787(,-+(9$!()/&5(%&2(:,"1/#(;'(&(

./1/+&4(0,1)+&0),+(<!"#$"%$&'"1(=,+)-.-/2/>?(@,A,(B&)"2)&C(D)()*"2(2&5/()"5/?(%/(%/+/(

0,1#-0)"1.(E&+)(,3()*/(0/12-2(,1()*/(F+&12E&1)&1/"+&(&1#()*/(G-"&;H(I"J/+(),(+/."2)/+(2)-#/1)2(

3,+()*/(K/0+/)&+'(,3(L#-0&)",1C(@,A,(&1#(M(2)&+)/#()&4N"1.(&;,-)()*/(0/12-2(%*"4/(%/(%/+/(4&'"1.(

;+"0N2(3,+()*/(J/+&1#&*O2(0,4-512?(&1#(&3)/+()*/(5&1'(;-2'(%//N2(,3(0,12)+-0)",1(4,."2)"02?(*/(

+/5"1#/#(-2(%*'(%/(%/+/("1()*/(=&1)&1&4C(M(+/0,-1)/#("1(5'(;4,.P(

Q&J"1.( ,-+( !"#$"%$&?( @,A,?( ,1$2")/( *&2( ;//1( &( .,,#( 2*&N/C( Q/(
2E/&N2(4".*)$2E//#(=,+)-.-/2/(&1#(M(1//#(*"5(),(+/E/&)(%*&)/J/+(

*/(2&'2(&;,-)(3"J/()"5/2?(%*"0*(#,/21O)(5&))/+(&(%*,4/(4,)(&2(%/(

*&J/(5&1'(*,-+2( ),(N"44C(R*&)O2(;//1(&(.,,#(2*&N/( )*,-.*( "2(&44(

)*/( )"5/( 3,0-2"1.( ,1( 0,12)+-0)",1( 4,."2)"02( ),,N( 5/( &%&'( 3+,5(

%*&)(")("2()*&)(%/(&+/(+/&44'(%,+N"1.(,1C(D2(%/(%/+/()&4N"1.(&;,-)(

)*/(0/12-2( "1(=,+),(@,3+/?(&1#(&1(/".*)$'/&+(,4#(1&5/#(S&+&()*&)(

*&2(1/J/+(&))/1#/#(20*,,4?(@,A,(+/E/&)/#(&.&"1(&1#(&.&"1?(T()#*(
+,-).U(V(R*/+/( "2( S-4&?(R*/+/( "2( )*/(=+/2"#/1)W(D1#( "1(B+&X"4( &2(

")O2( ;//1( /YE4&"1/#( ),( -2?( %*/1/J/+( )*/+/( "2( &( E+,;4/5?( )*/(

=+/2"#/1)( "2( ),( ;4&5/( V2"5"4&+( /1,-.*( ),( )*/( 9KC( M( *&#1O)( +/&44'(

3,0-2/#( ,1( ")?( ;-)( %*/+/( /Y&0)4'( "2( )*/( .,J/+15/1)( "1( +-+&4(

+/.",12W( F*/+/O2( +&+/4'( &( 0/12-2( ,-)( */+/?( )*/+/( "21O)( &( 20*,,4(

Z-")/( '/)?( &1#( )*/( .,J/+15/1)( N1,%2( )*&)( 3&5"4"/2( 4"J/( */+/C(

[,+)-1&)/4'?()*&)(#,/21O)(0*&1./(%*'(%/(&+/(*/+/(V()*/+/(1//#2(

),(;/(&( 20*,,4( "1( )*"2( 2E/0"3"0( +/.",1?( &1#(%/(*&J/(&( 2-2)&"1&;4/(

2,4-)",1( ),( )+'( V( ;-)( ")( #,/2( #/5&1#( -2( ),( 0,12"#/+( )*/( 4&+./+(

E+,;4/5(&)(*&1#C(F*/(4&0N(,3(&00/22(),(/#-0&)",1("1(=,+),(@,3+/("2(

1,)(-1"Z-/( "1( )*/(=&1)&1&4?(&1#(%")*(.,,#(0*&10/(1,)(-1"Z-/( "1(

)*/(5&1'(+-+&4(+/.",12(,3(B+&X"4?(&1#(3,+()*&)(5&))/+(1,)(-1"Z-/("1(

)*/( 5&1'( +-+&4( +/.",12( ,3( /5/+."1.( &1#( #/J/4,E"1.( 0,-1)+"/2C(

B/"1.( */+/( %")*( &5"&;4/( &1#( ./1/+,-2( E/,E4/( "1( &( E+"2)"1/(

%/)4&1#( %")*( .,+./,-2( 2-12/)2?( ")O2( #"33"0-4)( ),( E-)( &( E+"0/( ,1(

E+,J"#"1.( /#-0&)",1( ),( &( 2E&+2/?( 20&))/+/#( E,E-4&)",1( %")*(

)+&12E,+)&)",1(0*&44/1./2C(<DEE/1#"Y(BP(K-55/+(B4,.(6787>(

(

R*"4/()*"2("12)&10/("2(2E/0"3"0(),(/#-0&)",1?(%*/1(M(+/)-+1/#(3+,5(B+&X"4("1(3&44(6787?(M(N/E)(

*&J"1.()*/(2&5/(Z-/2)",1?(%,1#/+"1.(*,%(&(*".*(2)&1#&+#(,3(4"J"1.(0,-4#(;/(0+/&)/#("1(+-+&4(

&+/&2(,3(#/J/4,E"1.(0,-1)+"/2(%*/1()*/2/(&+/&2(&+/(,3)/1(T,-)(,3(2".*)?(,-)(,3(5"1#U(),()*/(

.,J/+15/1)C((\+C(=&-4([&+5/+?(3,-1#/+(,3(=&+)1/+2("1(Q/&4)*?(2-00"10)4'(2)&)/2?(T]0^4/&1(%&)/+(

&1#(*/&4)*(0&+/(&1#(20*,,4(&1#(3,,#(&1#()"1(+,,32(&1#(0/5/1)(34,,+2?(&44(,3()*/2/()*"1.2(2*,-4#(
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1,&/(*8*3%,7>!U$*9!4(2,$71'(2%(3!5/'1!(,,2,2!1*!-,!,71'-8%7/,2@!1/,!#*88*5%(3!W4,71%*(7!

'$*7,f!/*5!&*482!1/,7,!-'7%&!7,$+%&,7!-,!)$*+%2,2N!/*5!&*482!$,7)*(7%-%8%1%,7!-,!2%+%2,2!'9*(3!

1/,!3*+,$(9,(1!'(2!%(1,$('1%*('8!*$3'(%='1%*(7!1*!7471'%(!1/,!7,$+%&,N!'(2!/*5!&*482!

,\)'(2%(3!-'7%&!7,$+%&,7!1*!'!$4$'8!)*)48'1%*(!-,(,#%1!1/,!$,3%*(T7!,(+%$*(9,(1o!

U*;+/(&+1%5C)/%1+2%+#5*C)-%-+(&-+1.1'()&%-[+

U*$!,24&'1%*(!'(2!/,'81/&'$,@!%1!W4%&68:!-,&'9,!'))'$,(1!1/'1!1/,!,'7%,71!5':!1*!7471'%(!

&*(7%71,(1!*),$'1%*(!5'7!5%1/!1/,!3*+,$(9,(1T7!74))*$1>!Z/,(!I1/'(!'(2!?!#%$71!71'$1,2!1/,!

)$*0,&1!%(!7499,$!QRRS@!5,!5,$,!5'$(,2!-:!9'(:!'-*41!&*4(18,77!#'%8,2!7&/**87!%(!$,9*1,!

$,3%*(7!71'$1,2!-:!5,88L%(1,(1%*(,2!%(2%+%24'87>!Z,!2%2!(*1!5'(1!1/,!7&/**8!%(!1/,!P'(1'('8!1*!

-,!*(,!*#!1/,9@!'(2!71'$1,2!&*(+,$7'1%*(7!5%1/!1/,!D,&$,1'$:!*#!I24&'1%*(!%(!P*&*(k!7,+,$'8!

9*(1/7!-,#*$,!71'$1%(3!&*(71$4&1%*(>!U$*9!*4$!&*(+,$7'1%*(7!5%1/!1/,!D,&$,1'$:!*#!I24&'1%*(@!

5,!4(2,$71**2!1/'1!*4$!$,7)*(7%-%8%1%,7!5*482!-,!&*(71$4&1%(3!1/,!7&/**8!'(2!%(71'88%(3!

)849-%(3!'(2!,8,&1$%&%1:@!'(2!&*(24&1%(3!1/,!&,(747!*#!1/,!$,3%*(>!./,!94(%&%)'8%1:T7!

$,7)*(7%-%8%1:!5*482!%(&842,!)$*+%2%(3!'!1,'&/,$@!*41#%11%(3!1/,!7&/**8!5%1/!2,767!'(2!&/'%$7@!

'(2!)$*+%2%(3!'!-47@!'!-*'1@!'(2!2%,7,8>!?(!*4$!9%(27@!*4$!1,'9!5'7!%(!&/'$3,!*#!1/,!&')%1'8!

&*717!'(2!%9)*$1'(18:@!1/,!3*+,$(9,(1!%(!&/'$3,!*#!1/,!*(L3*%(3!*),$'1%*(!&*717>!K4&/!*#!1/,!

71*$:!$,9'%(7!1*!-,!5$%11,(!#*$!,71'-8%7/%(3!/,'81/&'$,!%(!1/,!P'(1'('8@!'(2!%(!'22%1%*(!1*!

'))$*'&/%(3!1/,!D,&$,1'$:!*#!Y,'81/!%(!P*&*(k@!5,!5%88!/*),!1*!0*%(!#*$&,7!5%1/!1/,!1/,!#,2,$'8!

4(%+,$7%1:!'(2!#,2,$'88:L*),$'1,2!/*7)%1'8!%(!P*&*(k>!

U*$!%9)8,9,(1%(3!7471'%('-8,!1,&/(*8*3:@!7),&%#%&'88:!1/,!-%*L7'(2!5'1,$!#%81,$!'(2!7*8'$!

)*5,$!7:71,9@!1/,$,!5'7!8%118,!%(1,$'&1%*(!5%1/!1/,!3*+,$(9,(1>!Y*5,+,$@!1/,!7,$+%&,7!1/'1!

1/,7,!1,&/(*8*3%,7!)$*+%2,@!&8,'(!5'1,$!'(2!$,8%'-8,!,8,&1$%&%1:@!/'+,!1/,!)*1,(1%'8!1*!-,!9*$,!

$,8%'-8,!%#!'22$,77,2!-:!1/,!3*+,$(9,(1>!G4$$,(18:@!,'&/!#'9%8:!)4$%#%,7!1/,%$!*5(!5'1,$!'(2!

3,(,$'1,7!1/,%$!*5(!,8,&1$%&%1:!5%1/!,%1/,$!2%,7,8!3,(,$'1*$7!*$!79'88!7*8'$!)*5,$!7:71,97>!"7!

9,(1%*(,2!-,#*$,@!1/,!3*+,$(9,(1!/'7!&*(7%2,$,2!,\)'(2%(3!1/,!,8,&1$%&'8!3$%2!1*!1/,!

P'(1'('8>!Z/%8,!5,!5,$,!1/,$,!%(!7499,$!QR_R@!1/,!,\)'(7%*(!*#!1/,!3$%2!5'7!'!+,$:!4(8%6,8:!

)*77%-%8%1:>!Y*5,+,$@!'7!,8,&1$%&%1:!7:71,9!5*482!9*71!8%6,8:!-,!9*$,!,##%&%,(1!'(2!)*77%-8:!

9*$,!$,8%'-8,!5%1/!'(!,\)'(2,2!3$%2@!%1!5'7!%9)*$1'(1!1*!2,1,$9%(,!1/,!3*+,$(9,(1T7!)*1,(1%'8!

'&1%*(7>!"1!3$*4(2L8,+,8@!%1!5'7!+,$:!%9)*$1'(1!1*!5*$6!5%1/!U'8&V*!Å7!,9)8*:,,7!%(!%(71'88%(3!1/,!
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7*8'$!)*5,$!7:71,9!'(2!1/,!-%*L7'(2!5'1,$!#%81,$!1*!,(74$,!1/'1!1/,!7:71,97!&*482!-,!

9'%(1'%(,2!'(2!$,)'%$,2!%#!(,&,77'$:>!

6(1)/+1%5C)/%1+(&-+'3%+%&C)5*&"%&'+

"1!1/,!&,(1,$!%(!$4$'8!;3'(2'!*),$'1,2!-:!G*(7,$+'1%*(!./$*43/!P4-8%&!Y,'81/!CG.PYJ@!%1!5'7!

&8,'$!1/'1!1/,!8*&'8!)*)48'1%*(!(,,2,2!1*!9*+,!%(1*!1/,!,23,7!*#!1/,!<5%(2%!?9),(,1$'-8,!

E'1%*('8!P'$6!C<?EPJ!1*!7471'%(!1/,97,8+,7>!b'8,9'La%647*6'@!1/,!#*4(2,$!*#!G.PY@!&*$$,&18:!

%2,(1%#%,2!1/'1!9'%(1'%(%(3!/,'81/:!3*$%88'7!%(!<?EP!&*482!(*1!-,!2*(,!5%1/*41!'!/,'81/:!

74$$*4(2%(3!&*994(%1:>!./,!-'8'(&%(3!*#!/49'(!$%3/17!'(2!)$*1,&1%(3!-%*2%+,$7%1:!%7!'!1$%&6:!

%774,!%(!9'(:!$,9*1,!$,3%*(7>!./,!%774,!%7!5,88L'22$,77,2!%(!D3%+U.&45:+D)-%@!'!(*+,8!5$%11,(!

-:!"9%1'+!^*7/@!5/,$,!'!-%*8*3%71!%(!7,'$&/!*#!'(!,(2'(3,$,2!$%+,$!2*8)/%(!%(!1/,!D4(2'$-'(7@!

'!8'-:$%(1/!*#!1%(:!%78'(27!*(!1/,!,'71,$(9*71!&*'71!*#!?(2%'@!$,'8%=,7!1/,!&*(#8%&1!*#!/49'(%79!

'(2!,(+%$*(9,(1'8%79!5/,(!1/,!3*+,$(9,(1!9'77'&$,7!'!&*994(%1:!%(!'!$,9*1,!%78'(2!1*!

)$*1,&1!1/,!,(2'(3,$,2!1%3,$!'(2!2*8)/%(!)*)48'1%*(7>!

./%7!%774,!%7!$,'2%8:!'))8%&'-8,!1*!1/,!P'(1'('8@!5/,$,!8'$3,!%(1,$('1%*('8!*$3'(%='1%*(7!

/'+,!,(*$9*47!#4(27!1*!)$*1,&1!0'34'$7!'(2!$'$,!'(%9'87@!'(2!4(2,$71'(2!1/,!2,9*3$')/%&7!*#!

1/,!$,3%*(@!:,1!1'6,!(*!'&1%*(!1*!'%2!1/,!8*&'8!&*994(%1:>!A$>!P'48!U'$9,$!/'7!7,,(!1/%7!

)$*-8,9!%(!9'(:!$,9*1,!$,3%*(7@!5/,$,!,%1/,$!1/,!3*+,$(9,(1!*$!'!8'$3,!*$3'(%='1%*(@!

&*(7&%*478:!%3(*$,7!'!$,3%*(T7!)*+,$1:!1*!)4$74,!1/,%$!*5(!*-0,&1%+,7>!U'$9,$!&'887!1/%7!2,&%7%*(!

h71$4&14$'8!+%*8,(&,i@!'(2!2,7&$%-,7!1/'1!h71$4&14$'8!+%*8,(&,!%7!+%7%1,2!4)*(!'88!1/*7,!5/*!7*&%'8!

71'147!2,(%,7!1/,9!'&&,77!1*!1/,!#$4%17!*#!7&%,(1%#%&!'(2!7*&%'8!)$*3$,77i!CU'$9,$!cJ>!"&&,77!1*!

,24&'1%*(@!/,'81/&'$,@!&8,'(!5'1,$!'(2!$,8%'-%8%1:!,8,&1$%&%1:!7/*482!-,!'!1*)!)$%*$%1:!#*$!'(:!

%(2%+%24'8!*$!*$3'(%='1%*(!*),$'1%(3!%(!'!$4$'8!$,3%*(>!"(:!,##*$1!1/'1!%7!9'2,!%(!1/'1!$,3%*(!

5%1/*41!#%$71!'22$,77%(3!1/,7,!&/'88,(3,7!5%88!-,!$,0,&1,2!-:!1/,!8*&'8!&*994(%1:!'(2!

4(7471'%('-8,!%(!1/,!8*(3!$4(>!G*(+,$7,8:@!%(!$,9*1,!$,3%*(7@!'!5,88L,24&'1,2!'(2!/,'81/:!8*&'8!

&*994(%1:!%7!1/,!-,71!'2+*&'1,!#*$!7471'%(%(3!'!2,8%&'1,!,(+%$*(9,(1>!!

!

!

!

!
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B.*%&L/&$!

./,!%(1,(1!*#!*4$!5*$6!%(!<$'=%8!%7!(*1!*(8:!1*!)$*+%2,!*(,!$,9*1,!&*994(%1:!5%1/!'!7&/**8@!-41!'87*!1*!

,71'-8%7/!'!9*2,8!#*$!&*88'-*$'1%*(!*(!7471'%('-%8%1:!&/'88,(3,7>!?(!71'$1%(3!1/%7!)$*0,&1@!I1/'(!'(2!?!

#$,W4,(18:!1/*43/1!'-*41!/*5!7%9%8'$!%2,'7!&*482!-,!'))8%,2!1*!&*(+,$7'1%*(!/*17)*17!%(!2,+,8*)%(3!

&*4(1$%,7>!O4$!&*(&,)1!%7!&'88,2!G,(1,$7!#*$!I24&'1%*(!'(2!F,7,'$&/!CGIFJ@!5%1/!1/,!P'(1'('8!G,(1,$!#*$!

I24&'1%*(!'(2!F,7,'$&/!CPGIFJ_e!'7!1/,!)%8*1!7%1,>!GIFT7!3*'8!%7!1*!5*$6!5%1/!$4$'8!&*994(%1%,7!1*!

)$*+%2,!'(2!%9)$*+,!'&&,77!1*!,24&'1%*(@!/,'81/&'$,@!'(2!7471'%('-8,!1,&/(*8*3%,7!1/$*43/!)'$1(,$%(3!

5%1/!4(%+,$7%1%,7!'(2!&*(7,$+'1%*(!%(71%141%*(7!1*!&$,'1,!7142:!'-$*'2!)$*3$'97!'(2!$,7,'$&/!

*))*$14(%1%,7>!O4$!'%9!%7!1*!)$*+%2,!$4$'8!&*994(%1%,7!5%1/!1/,!$,7*4$&,7!1*!7471'%(!1/,%$!8%+,8%/**27!

'(2!)$*1,&1!1/,%$!,(+%$*(9,(1>!./,!9')!-,8*5!7/*57!&*(7,$+'1%*(!/*17)*17@!5%1/!1/,!P'(1'('8!

%(&842,2N!1/*43/!$,&*3(%=%(3!1/,!4(%W4,(,77!*#!,'&/!*#!1/,7,!$,3%*(7@!5,!7,,!3$,'1!&*99*('8%1%,7!%(!

1/,!&/'88,(3,7!*#!)$*+%2%(3!'!/%3/!W4'8%1:!*#!8%#,!'(2!7471'%(%(3!1/,!,(+%$*(9,(1>!GIFT7!481%9'1,!3*'8!%7!

5*$6!5%1/!&*994(%1%,7!%(!9'(:!*#!1/,7,!$,9*1,!$,3%*(7!1*!&$,'1,!'!(,15*$6!*#!&,(1,$7!1*!#'&%8%1'1,!

&*88'-*$'1%*(!'&$*77!'88!8,+,87!1*!7*8+,!,'&/!$,3%*(T7!&/'88,(3,7>!

!

 
!
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BQQ%#$-_!B>!M%(:!G%:<%&,!./&!5)::%&![`P`!

@&(S-1-(#!Q(&*#%&,>!
I24'$2*!H!B4&%(,1,!U'8&V*!2,!"$$42'!
.%1*!U'8&V*!2,!"$$42'!
U'-$%&%*!A*$,8%*!
U%V*!H!U'1%9'!U'8&V*!2,!"$$42'!
B*V*!<'1%71'!
B*$3,!K'$%'(%!
!
G(,*%&,!B&4+-*%4*)&%!,*)$%#*,>!
B'9,7!G/,7(41!
E%7/'!P'1,8!
B*/('1/'(!P4##!
!
G)1*-$-,4-Q1-#(&=!C%,-'#!9&/'&(:!F#'-#%%&-#'!,*)$%#*,>!
O(4)1*=!($7-,/&>!A$>!K'$3'$,1!Z**82$%23,!
G*$:![*("&/,(!
^$,3*$:!I5%(3!
!
U1/<(1!0#*%&4)1*)&(1!F_Q%&-%#4%!./&!"#$%&'&($)(*%,>!
O(4)1*=!1%($%&>!K,8%(2'!K'1%&,!CI(38%7/!M'(34'3,!?(71%141,!;LK!M,&14$,$J!
K,8'(%,!"2'97!
F*-,$1!<4$'&6!
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Pantanal Partnership 
Building Education in the World 

 

By James Chesnut 

 

In developing sustainable architectural projects and communities, one’s 

ability to understand the local economy of materials, labor, and construction 

techniques becomes a great asset.  In many cases we are designers at a 

distance, and ambiguity with respect to the field condition is an obstacle.  For the 

designer, obstacles become opportunities and the moment of exchange.   

 

Over the course of a year a school was designed and built in a rural and 

remote region of the Pantanal in Brazil.  The primary objectives of the project 

were to develop design strategies that are poised for unpredictable field 

conditions encountered when the site of construction is not fully accessible 

during the design process.  In doing so the design document moves away from 

the rigidity of the construction document and is developed as a performance 

specification that sets up a tectonic framework while allowing for modifications to 

reflect the acquisition and exchange of local knowledge and fieldwork.  This 

highlights the opportunities that arise when design from a distance meets specific 

field conditions and demands multiple strategies for representation and 

documentation (digital modeling, scaled drawings on site, photography, sketches, 

etc).   

 

The project that follows provides, in built form, an alternative to the very 

heart of architectural practice and academic discourse in activist architecture.  

The notion that the construction details, materials, and methodology must be 

rigorously defined prior to engaging a design and/or construction process is one 

that has fundamentally enabled and constricted the agency of the architect at 

home and abroad.  The reality is that the rigors of research cannot always avail 



the architect the necessary information that can accommodate this traditional role 

and opportunity for innovation and education emerge from direct engagement in 

site-specific field conditions.  The ability of the architect to adapt rather than 

prescribe, collaborate rather than command, and engage rather than intervene 

sets the tone for contemporary practice where agency is realized in spatial and 

social form.   Through this process the architect as one who develops the 

document that is then abided by during construction is unavailable and the new 

role of architect accepts the unknown as such and engages the design and 

construction processes as a pursuit of emerging information in an unfamiliar site 

of production.         

 

 

SITE / Survey 

 

The project site is located at kilometer 114 of the Transpantaneira 

Highway in the Pantanal in the southwest region of Brazil. The Pantanal is the 

largest wetland in the world and is listed by UNESCO as one of the world's most 

ecologically sensitive and important sites.  The Transpantaneira, a dirt road that 

stretches 150 kilometers, connects the small fishing village of Porto Jofre and the 

city of Poconé and is sparsely populated with cattle ranchers (pantaneiros), 

fisherman, and eco lodges.  This distance from Porto Jofre to Poconé can take 

three to four hours depending on the condition of the road and the 107 wooden 

bridges that enable transport.  Because the closest educational facility is in 

Poconé many of the locals must leave the area in pursuit of a proper education 

and those who lack the means for transport are left without.  This trend has 

relocated a population who would otherwise stay and in doing so has removed 

those with the greatest knowledge of this highly sensitive region of the Pantanal.    

The remote nature of the site is a logistical hurdle and had produced some 

anxiety as designers who seek a level of specificity when defining key elements 

such as local building materials and methods.  Early in the design process it 

became clear that much of the information on site specifics and rural building 



technologies in Brazil would be somewhat of an ambiguous field condition until 

the point when we arrived on site. Accepting that as a design opportunity the 

design team focused on what was known, mostly concerning climatic conditions 

of the region, its location in the southern hemisphere, and the programmatic 

demands. In doing so we formulated a performance specification that detailed 

how we envisioned the architecture to function and a general layout that would 

accommodate the anticipated program while maintaining flexibility in the same 

regard. 

 

Sustainability  

 

 Pantanal Partnership and the design team are intent on the production of 

sustainable communities and defining sustainability in a way that goes beyond 

the environment.  In a project such as this where design originates in the United 

States the challenge is to rethink the normative measures of architectural 

practice and discourse.  Much of what we do as designers resides in the 

provisions of a service that is by its very nature top-down and reinforced by 

agencies such as Leadership in Energy and Environmental Design LEED that 

define sustainability and the criteria for its recognition.  For architectural activism 

the ways in which sustainability is realized is a matter of how it is defined and 

abiding by the frameworks of architectural practice within the United States can 

be more restrictive than advancing.  In this case sustainability is not only 

recognized through the metric that can determine how much solar power it takes 

to relieve a diesel generator but also as a strategy that demands a qualitative 

measure.  This included a variety of ways to inject money into the local 

economies by utilizing local materials and labor and by implementing local 

building methodology as to provide a means for social sustainability, ownership, 

and the local reproduction of the introduced design tactics.   The intent is not only 

to provide one village in Brazil with a school, but also to create a sustainable 

system that may be applied to similar communities worldwide.  What would 

emerge from this process is not only an architectural object, but also an 



exchange of knowledge and culture.          

 

On the Ground 

 

Although it is our position that design strategies can be both speculative 

and anticipatory the success of this project weighed heavily on a longer standing 

relationship of director Ethan Shirley and Eduardo Falcão De Arruda, owner of 

the Jaguar Ecological Reserve (http://www.jaguarreserve.com/).  With this 

connection in place, the first days on the ground were used as a means of 

immersion, culturally and strategically.  Our first step was information gathering 

by surveying local architecture using photography to document building details.    

We met with an architectural engineer, masons, and material suppliers and 

established these relationships immediately.  Although Ethan is fluent in 

Portuguese, it was imperative that we all became more accustomed to the 

construction terminology and began putting it to use.   We brushed up on the 

metric system of measurement to determine the building module and most 

importantly became quite aware of the laid back nature of Brazilian culture, daily 

naps, and the relaxed attitude towards getting scheduling and working.  Time 

was also allowed for travel up and down the Transpantaneira and into the bush 

to get a feel for the ecology and cultures in the Pantanal.  All of these 

engagements in the early days on the ground were not hindered by trying to 

accommodate a pre-figured design and were important not only to educate the 

crew but also to give a sense of where we were locally and in the world.  This 

would set up long stints of rugged labor under the hot sun in a remote place 

without having access to the outside or Poconé for as long as 4 weeks at a time.  

Our work schedule was generally sun up to sun down with a 1-hour lunch 7 days 

per week.  Physical stress and isolation would end up being one of the most 

challenging aspects of this design build project.     

 

Early on, as a way to legitimize the project for the local government and the 

Secretary of Education the performance specification was taken to a local 



engineer in Poconé.  In collaboration with the design team and directors a 

“construction document” (one plan and one elevation) was produced and was 

used as a dimensioned template by which we would operate from and on, 

reworking it as we went.  The design included a half monitor roof, which was one 

of the few design moves that was new to this area.  Full monitors are used in 

barns and larger agricultural buildings for ventilation, as we realized in our survey 

of local architecture, and the half monitor was a way for our design to ventilate 

and provide additional indirect lighting.   

 

Construction / Design 

 

The construction process was executed in three basic parts that provided 

different educational experiences and exchange.  Excavation and foundation 

work was essentially on us as a group to figure out and while digging is fairly self-

explanatory the methods and materials of block work and concrete/mortar 

mixtures were sought out from local masons in Poconé and along the 

Transpantaneira.  This is an important note in that the site conditions vary 

drastically and the wetlands of the Transpantaneira experience a water table shift 

of 2 to 4 meters seasonally, which demands a particular type of block for the 

foundation.  Much of this information was gathered as we spoke with and worked 

along side the locals.  All excavation and foundation work was done by hand and 

with the help of a group of GIEU (Global Intercultural Experience for 

Undergraduates) students led by Melinda Matice, an educator at the University of 

Michigan.   

The concrete frame and walls were erected with the hands-on assistance and 

direction of local masons who were hired on to assist in the buildings 

construction about midway through construction.  We expected the masons 

earlier in the process but we realized early that urgency in the Brazilian culture 

when it comes to scheduling is hit or miss.  Nonetheless they were particularly 

helpful in the fabrication of the structural concrete frame, which we had very little 

previous experience with.     



The half monitor and roof construction produced a flip in roles where its 

implementation and construction depended on our ability to communicate its 

functional advantages while working through a new typology with the locals.  We 

discussed its fabrication with a local crew of framers who eventually failed to 

return to begin work.  The task was then transferred to our crew and the masons 

who proclaimed proficiency in a multitude of trades including carpentry.  This was 

not the case nor were we surprised at the unfolding of events that put the burden 

back where it belonged, on us. 

 Each phase was executed with a level of confidence and weary.  Amidst 

the collective of students, professionals, and locals was a variety of knowledge 

that was leveraged appropriately.  The agency of the designer within this 

collective was not determined by ones ability to mediate or adhere to the plan 

and the site specific building methods but rather by employing an understanding 

of material tendencies, e.g. the tensile nature of steel rebar and compressive 

nature of concrete, and universal techniques to creating square, plumb, and level 

components.  The most basic tools were available to achieve this and included; 

measuring tapes to establish a 3,4,5 triangle, dry line, plumb bobs, and clear 

hose and water to level both long and short distances.       

As we engaged each stage of construction and in order to supplement the 

basic plan and elevation drawings we spent the evenings sketching sections, 

axons, and elevations to help the non-architects and us better understand the 

makeup of the foundation, walls, the structural frame, and trusses.  Digital 

modeling was also used throughout the construction process as a means to 

communicate the projected design, understand methods, and as a way to 

determine ballpark numbers for the quantity of materials that were needed for 

each phase of construction.  Rendered detail drawings were specifically 

developed so future parties interested in Brazilian construction methods have a 

base to start from and are made available at our website 

(www.designbuildbrazil.com).    

 

Reflections 



 

 Engagement in activist architecture abroad is often riddled with unknowns 

and assumptions that can be cause for anxiety amongst architects trained to rely 

on a course of action that is based on rigorously devising the construction 

document.  A clear mission, in this case sustainability, defines the path and the 

ambition to be part of something bigger than oneself establishes the will.  

Architectural training provides the tools necessary to create opportunity from 

such anxiety and to realize built projects that cannot manifest from the traditional 

expectations of architectural practice.  The willingness to enter into the unknown 

armed with design skills and open to a collaborative process that engages 

multidisciplinary and multicultural support aided in fulfilling this mission.  In doing 

so alternative strategies for design processes and practice are developed and 

allow for greater agency to the architect who seeks to do similar design build 

work.       

 

   

  While the majority of construction was completed in October 2010, 

finishing touches and outfitting are near completion.  With the architecture in 

place and deemed viable, funding from the Brazilian Secretary of Education has 

been determined and the school year will begin in May 2011 at the start of the 

dry season. 

 

Pantanal Partnership is a University of Michigan multidisciplinary sponsored 

student organization with non-profit status that involves students in architecture, 

engineering, anthropology, international natural resources studies, and business.  

This project would not be possible without the ambitions and boldness of Ethan 

Shirley and Julie Bateman who are the founders of Pantanal Partnership and 

Directors of the Pantanal Center for Education and Research and the calm and 

collect of designer Johnathan Puff and educator Melinda Matice.  More 

information on the project and how to get involved can be found at their website 

http://sites.google.com/site/pantanalcer/home.      
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