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a b s t r a c t

Urban ecosystems are the most complex mosaics of vegetative land cover that can be found. In a recent

paper, Francis and Lorimer (2011) evaluated the reconciliation potential of living roofs and walls. For

these authors, these two techniques for habitat improvement have strong potential for urban reconcil-

iation ecology. However they have some ecological and societal limitations such as the physical extreme

environmental characteristics, the monetary investment and the cultural perceptions of urban nature.

We are interested in their results and support their conclusions. However, for a considerable time, green

roofs have been designed to provide urban greenery for buildings and the green roof market has only

focused on extensive roof at a restricted scale within cities. Thus, we have strong doubts about the

relevance of their use as possible integrated elements of the network. Furthermore, without dynamic

progress in research and the implementation of well-thought-out policies, what will be the real capital

gain from green roofs with respect to land-use complementation in cities? If we agree with Francis and

Lorimer (2011) considering that urban reconciliation ecology between nature and citizens is a current

major challenge, then “adaptive collaborative management” is a fundamental requirement.

! 2012 Elsevier Ltd. All rights reserved.

Urban ecosystems are the most complex mosaics of vegetative

land cover that can be found (Colding, 2007). Recently, Goddard

et al. (2009) have shown that, to maximise the potential of urban

environments, private gardens should not be managed simply in

isolation but as connected units. We agree strongly with the idea

that gardens can form interconnected patches that can be managed

within an urban network of green infrastructure. As Colding (2007)

argued in his paper, key consideration in all production landscapes

is heterogeneity in the type and intensities of land-use. In light of

these considerations, ecological land-use complementation

(Colding, 2007), that is, the clustering together of a whole range of

different patches of vegetative cover, should be applied in cities to

increase available habitat and promote ecological processes. At

present, it remains to be established whether green roofs, which

are becoming increasingly common in cities, constitute an impor-

tant element in such urban networks.

In a recent review in the Journal of Environmental Management

(vol. 92, pp. 1429e1437), Francis and Lorimer (2011) evaluated the

reconciliation potential of living roofs and walls. For these authors,

these two techniques for habitat improvement have strong

potential for urban reconciliation ecology. However, they have

some ecological and societal limitations such as the physical

extreme environmental characteristics (size, substrate depth,

accessibility for species), the monetary investment and the cultural

perceptions of urban nature. We are interested in their results and

support their conclusions. However, for a number of years, green

roofs have been designed to provide urban greenery for buildings

and the green roof market has only focused on extensive roof at

a restricted scale within cities. Thus, we have strong doubts about

the relevance of their use as possible integrated elements of the

network.

A green roof is a flat or sloping rooftop designed to support

vegetation (Goddard et al., 2009). In addition to their ecological

characteristics, green roofs are sophisticated systems that are

designed to provide a fully functioning roof: They are made up of

severalmembranes (waterproofing, root-barrier, drainage and filter

membranes) onto which a substrate layer is placed to allow vege-

tation to grow (Dvorak and Volder, 2010). Green roofs support plant

communities that are tolerant to the extreme weather conditions

encountered on rooftops. There are three types of green roof:

extensive (thin substrate layer), semi-intensive, and intensive

(thick substrate layer). The thicker the substrate layer is, the more

diversified the vegetation can be. However, extensive systems are

by far themost common owing to their ease of implementation and

relatively low cost (Gedge and Kadas, 2005).

The current enthusiasm for green roofs can be explained by

the desire to offset the negative effects of human activities in the

cities (Getter and Bradley Rowe, 2006), which include the reduction

of the area of available soil due to the construction of new
* Corresponding author. Tel.: þ33 (0) 1 69 15 77 20; fax: þ33 (0) 1 69 15 46 97.
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infrastructure. Rooftops can represent up to 32% of the built area of

a city (Gedge and Kadas, 2005). Previously, green roofs were built

for aesthetic and leisure purposes. Nowadays, they are used for

practical purposes, especially for managing rainfall and reducing

energy consumption (Goddard et al., 2009).

Many studies have demonstrated that green roofs can retain

rainfall, but the quantity retained depends on many variables, such

as substrate depth, type of vegetation and duration and intensity of

precipitation. This variation prevents generalizations being made

about the efficiency of green roofs in this respect (Carter and

Fowler, 2008). This is also the case in terms of the effects of green

roofs on the energy consumption of buildings. The effects of such

roofs on energy consumption are influenced by the type of vege-

tation used, climate, and the type of building, and cannot be

generalized (Czemiel Berndtsson et al., 2009). This variation leads

to difficulties in standardizing the technical characteristics of green

roofs, which also causes problems in determining the benefits of

the services that they provide. Even with regard to biodiversity,

there is much heterogeneity in term of results. Depending on the

characteristics of the geographical location, local native vegetation

may not tolerate the environmental conditions on a green roof,

which may affect the number of species that can become estab-

lished on it (Fioretti et al., 2010). Although demand for green roofs

and related products is expected to increase, it is extremely

important to overcome the current limitations of these products

and extend their future possibilities by research programs and the

implementation of appropriate policies.

In conclusion, we agree with Francis and Lorimer (2011) to say

that both heterogeneous designs and a landscape-scale approach

may serve to maximise the potential of green roofs to promote

biodiversity. However, the green roof industry is currently focused

only on technologies that expand the market for new restorative

building designs. Therefore, how can the integration of urban green

spaces be optimised given this limited objective, which is focused

on individual buildings? Could the use of extensive roofs, which are

the most popular type, promote the formation of a network of

interconnected patches? Furthermore, without dynamic progress

in research and the implementation of well-thought-out policies,

what will be the real capital gain from green roofs with respect to

land-use complementation in cities? Finally, if we agree with

Francis and Lorimer (2011) that urban reconciliation ecology

between nature and citizens is now a major challenge, then

“adaptive collaborative management” (Stewart et al., 2004) will be

a fundamental requirement to make this possible. Such collabora-

tion, involving partnerships between citizens, ecologists, industry,

urban designers and architects will enable appropriate consider-

ation of new urban ecosystems and their potential usewithin urban

networks.
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;'W! &'$),(')A! *1'! /+;/'6*! +G! '/+4-%)*(%/*)! &%81*! .'/+&'! $! 7%$.2'! $66(+$/1! G+(! *1'!
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$-$6*%7'!&$;$8'&';*=!

*

S&@I0&@I()<!

• K!2%*'($*,('!('7%'W!+G!bc!@,(+6'$;!'/+4-%)*(%/*)!W$)!6'(G+(&'-=!
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'/+4-%)*(%/*)!G(+&!G%(&)!+G!$(/1%*'/*)A!,(.$;!62$;;%;8!8(+,6)A!$;-!2+/$2!8+7'(;&';*)=!3+(!hi!

'$/1! '/+4-%)*(%/*A! /'(*$%;! .$)%/! -$*$! W'('! ('/+(-'-e! /+,;*(MA! /%*MA! $;-! ;$&'! +G! *1'!h]!
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.M!*1')'!+*1'(!G'$*,(')=![+W'7'(A!.%+-%7'()%*M!)1+,2-!.'!8%7';!$!1%81!6(%+(%*M!.'/$,)'!%*!ckk!

/$;!1$7'!.';'G%/%$2!X;+/X4+;!'GG'/*)!+;!*1')'!+*1'(!G'$*,(')!*1(+,81!'/+)M)*'&!)'(7%/')A!ckg!

),/1! $)! &%/(+/2%&$*'! ('8,2$*%+;A! $%(! G%2*'(%;8A! $;-! ($%;W$*'(! -($%;$8'! \NV+,2$)! '*! $2=A!ckm!

_iig^=!0'7'(*1'2'))A! %*! %)!;'/'))$(M!*+!/+;*%;,'!)*,-%')!*+!/+;G%(&!*1'!2'7'2!+G!.';'G%*)!ckh!

*1$*!$('!6(+7%-'-!.M!7$(%+,)!.%+-%7'()%*M4('2$*'-!&'$),(')=!cgi!

K! ;'W! $66(+$/1! *+! ,(.$;! .%+-%7'()%*M! %)! ;''-'-=! N1%)! )1+,2-! %;7+27'! *1'! /('$*%+;! +G!cg]!

&+('! 7$(%'-! 8('';! )6$/')! *1$*! $('! $(($;8'-! *+! ';),('! '/+2+8%/$2! 2$;-4,)'!cg_!

/+&62'&';*$*%+;!W%*1%;! ,(.$;! $('$)! $;-! *+! /+;;'/*! (')'(7+%()! +G! .%+-%7'()%*M! *+! *1'!cgd!

'/+4-%)*(%/*=!R;!$--%*%+;A!*1')'!)6$/')!)1+,2-!.'!&$;$8'-!%;!$!W$M!*1$*!2%&%*)!*1'!,)'!+G!cgc!

1'(.%/%-')!+(!6')*%/%-')=!B+('+7'(A!.%+-%7'()%*M!)1+,2-!.'!/+;)%-'('-!$*!'7'(M!)*$8'!+G!$!cgb!

6(+<'/*A! G(+&! *1'! -')%8;! 61$)'! *+! *1'! $/*,$2!&$;$8'&';*A! $;-! +;8+%;8!&+;%*+(%;8! %)!cgk!

('F,%('-!*+!';$.2'!$66(+6(%$*'!/1$;8')!*+!&$;$8'&';*!$66(+$/1')!*+!.'!&$-'!$G*'(!*1'!cgg!

6(+<'/*!1$)!.'';!')*$.2%)1'-=!cgm!

DM! %&62'&';*%;8! *1'! 6(+6+)$2)! +,*2%;'-! %;! *1%)! 6$6'(A! $662%/$*%+;! +G! *1'! '/+4-%)*(%/*!cgh!

/+;/'6*! *+! G,*,('! /%*%')! %;! *1'%(! ';*%('*M! &%81*! .'/+&'! ('$2%)*%/a! %;! /+;*($)*! *+! *1'!cmi!

/,((';*! )*$*,)! +G! *1'! /+;/'6*! $)! 6(%&$(%2M! $! &$(X'*%;8! *++2! G+(! 2+/$2! ),)*$%;$.2'!cm]!

-'7'2+6&';*=!!cm_!

!cmd!

1%X'.60"7@"#"'()!cmc!

N1'! $,*1+()! W+,2-! 2%X'! *+! *1$;X! *1'! J$(%)N'/1! O1$%(! %;! |@/+4-')%8;! +G! .,%2-%;8)! $;-!cmb!

%;G($)*(,/*,('}!\WWW=/1$%('4'/+4/+;/'6*%+;=+(8^A!W1%/1! G,;-)!*1'!-+/*+($2!(')'$(/1!+G!cmk!
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K2'H$;-('! [';(MA! $;-! @2$%;'! E')7$,H! $;-! ?+&$%;! O$((%9A! )*,-';*)! %;! K8(+J$(%)N'/1A!cmg!

W1+!/+22'/*'-!-$*$!-,(%;8!*1'%(!%;*'(;)1%6=!cmm!

!cmh!

!"J"$"'%")*chi!

D+2,;-A! J=A! [,;1$&&$(A! C=A! ]hhh=! @/+)M)*'&! )'(7%/')! %;! ,(.$;! $('$)>! @/+2+8%/$2!ch]!

@/+;+&%/)=!_hA!_hd4di]=!ch_!

D+(8)*(�&A!C=N=A!@2&F7%)*!N=A!K;8'2)*$&A!J=A!K2G';40+(+-+&A!O=A!_iik=!C/$2'!&%)&$*/1')!chd!

%;!&$;$8'&';*!+G!,(.$;!2$;-)/$6')=!@/+2+8M!$;-!C+/%'*MA!]]A!]k=!chc!

D(M$;*A!B=B=A!_iik=!n(.$;!2$;-)/$6'!/+;)'(7$*%+;!$;-!*1'!(+2'!+G!'/+2+8%/$2!8('';W$M)!chb!

$*!2+/$2!$;-!&'*(+6+2%*$;!)/$2')=!5$;-)/$6'!$;-!n(.$;!J2$;;%;8=!gkA!_d4cc=!chk!

O+2-%;8A!"=A!_iig=!|@/+2+8%/$2!2$;-4,)'!/+&62'&';*$*%+;}!G+(!.,%2-%;8!(')%2%';/'!%;!,(.$;!chg!

'/+)M)*'&)=!5$;-)/$6'!$;-!n(.$;!J2$;;%;8=!m]A!ck4bb=!chm!

E'$(.+(;A! E=O=A! s$(XA! C=A! _iih=! B+*%7$*%+;)! G+(! /+;)'(7%;8! ,(.$;! .%+-%7'()%*M=!chh!

O+;)'(7$*%+;!D%+2+8M=!_cA!cd_4cci=!bii!

@2&F7%)*A!N=A!K2G)';A!O=A!O+2-%;8A!"=A!_iim!n(.$;!CM)*'&)A!%;e!"+(8';)';A!C=@=A!3$*1A!D=!\@-)^A!bi]!

@/+)M)*'&)=!Q+2=!b!+G!@;/M/2+6'-%$!+G!@/+2+8MA!@2)'7%'(A!LHG+(-A!66=!dkkb4dkg_=!bi_!

@W'2A!"="=A!J,*VA!3=@=A!_iic=!K!62$/'!G+(!$2%';!)6'/%')!%;!'/+)M)*'&!(')*+($*%+;=!3(+;*%'()!%;!bid!

@/+2+8M!$;-!*1'!@;7%(+;&';*A!_A!dbc4dki=!bic!

3%+('**%A!?=A!J$22$A!K=A!5$;V$A!5=U=A!J(%;/%6%A!J=A!_i]i=!U('';!(++G!';'(8M!$;-!W$*'(!('2$*'-!bib!

6'(G+(&$;/'! %;! *1'! B'-%*'(($;'$;! /2%&$*'=! D,%2-%;8! $;-! @;7%(+;&';*! cbA! ]mhi4bik!

]hic=!big!

U'-8'A!E=A!s$-$)A!U=A!_iib=!U('';!(++G)!$;-!.%+-%7'()%*M=!D%+2+8%)*!b_A!]k]4]kh=!bim!

U'+(8%A!0="=A!�$G%(%$-%)A!s=A!_iik=!N1'!%&6$/*!+G!6$(X!*('')!+;!&%/(+/2%&$*'!%;!,(.$;!$('$)=!bih!

n(.$;!@/+)M)*'&)A!hA!]hb4_ih=!b]i!
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U'**'(A! s=5=A! D($-2'M! ?+W'A! E=A! _iik=! N1'! (+2'! +G! 'H*';)%7'! 8('';! (++G)! %;! ),)*$%;$.2'!b]]!

-'7'2+6&';*=![+(*C/%';/'A!c]A!]_gk�]_mk=!b]_!

[$1)A! K=s=A! B/E+;;'22A! B="=A! B/O$(*1MA! B=K=A! Q')XA! J=K=A! O+(2'**A! ?=N=A! 0+(*+;A! D=K=A!b]d!

O2'&$;*)A!C=@=A!E,;/$;A!?=J=A!N1+&6)+;A!s=A!C/1W$(*VA!B=r=A!r%22%$&)A!0=C=U=A!_iih=!K!b]c!

82+.$2!)M;*1')%)!+G!62$;*!'H*%;/*%+;!($*')!%;!,(.$;!$('$)=!@/+2+8M!5'**'()A!]_A!]]kb4b]b!

gd=!!b]k!

[';(MA!K=A!3($)/$(%$45$/+)*'A!0=A!_i]_=!N1'!8('';!(++G!-%2'&&$!�!E%)/,))%+;!+G!3($;/%)!b]g!

$;-!5+(%&'(!\_i]]^=!"+,(;$2!+G!@;7%(+;&';*$2!B$;$8'&';*A!]icA!h]4h_=!b]m!

[+..)A!?="=A!K(%/+A!C=A!K(+;)+;A! "=A!D$(+;A! "=C=A!D(%-8'W$*'(A!J=A!O($&'(A!Q=K=A!@6)*'%;A!J=?=A!b]h!

@W'2A! "="=A!s2%;XA!O=K=A!5,8+A!K=@=A!0+(*+;A!E=A!L<%&$A!E=A!?%/1$(-)+;A!E=B=A!C$;-'()+;A!b_i!

@=r=A! Q$22$-$(')A! 3=A! Q%2$A! B=A! �$&+($A! ?=A! �+.'2A! B=A! _iik=! 0+7'2! '/+)M)*'&)=!b_]!

N1'+('*%/$2! $;-! &$;$8'&';*! $)6'/*)! +G! *1'! ;'W! '/+2+8%/$2! W+(2-! +(-'(A! U2+.$2!b__!

@/+2+8M!$;-!D%+8'+8($61MC!]bA!]4g=!b_d!

[+)*'*2'(A!B=A!K22';A!r=A!B',(XA!O=A!_i]]=!O+;)'(7%;8!,(.$;!.%+-%7'()%*Mj!O('$*%;8!8('';!b_c!

%;G($)*(,/*,('!%)!+;2M!*1'!G%()*!)*'6=!5$;-)/$6'!$;-!n(.$;!J2$;;%;8A!]iiA!dkh4dg]=!b_b!

s'&&%)A! E=A! _ii_=! C/%';/'#)! (+2'! %;! ;$*,($2! (')+,(/'! -'/%)%+;)=! R)),')! %;! C/%';/'! $;-!b_k!

N'/1;+2+8MA!]_e!d]4dc=!b_g!

s';W+(*1MA! "=?=A! _iik=! N1'! '/+4/%*Me! *';! X'M! *($;)6+(*! $;-! 62$;;%;8! -%&';)%+;)! G+(!b_m!

),)*$%;$.2'!/%*M!-'7'2+6&';*=!@;7%(+;&';*!$;-!n(.$;%V$*%+;A!]mA!kg4mb=!b_h!

5+(-A!O=J=A!C*($,))A!@=A!N+GG2'(A!K=A!_iid=!0$*,($2!/%*%')e!,(.$;!'/+2+8M!$;-!*1'!(')*+($*%+;!bdi!

+G!,(.$;!'/+)M)*'&)=!Q%(8%;%$!@;7%(+;&';*$2!5$W!"+,(;$2!K))+/%$*%+;A!_]A!d]g4dmb=!bd]!

B/s%;;'MA!B=5=A!_iik=!n(.$;%V$*%+;!$)!$!&$<+(!/$,)'!+G!.%+*%/!1+&+8';%V$*%+;=!D%+2+8%/$2!bd_!

O+;)'(7$*%+;A!]_gA!_cg4_ki=!bdd!

B/s%;;'MA!B=! 5=A! _iim=! @GG'/*)! +G! ,(.$;%V$*%+;! +;! )6'/%')! (%/1;'))e!K! ('7%'W!+G! 62$;*)!bdc!

$;-!$;%&$2)=!n(.$;!@/+)M)*'&)A!]]A!]k]4]gk=!bdb!
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B@@EEKN! \3(';/1! B%;%)*(M! +G! @/+2+8MA! @;'(8MA! C,)*$%;$.2'! E'7'2+6&';*! $;-! 5$;-!bdk!

C'**2'&';*^A! _iim=! 0+*%/'! 'H62%/$*%7'! -,! -+))%'(! -'! /$;-%-$*,('! $,! /+;/+,()!bdg!

�/+t,$(*%'(!_iim�_iih!\0+*%/'!+G!*1'!$662%/$*%+;!G+(!*1'!@/+4-%)*(%/*!/+&6'*%*%+;!bdm!

_iim�_iih^=!bdh!

B%22';;%,&! @/+)M)*'&! K))'))&';*A! _iib=! @/+)M)*'&)! $;-! [,&$;! r'224D'%;8e!bci!

CM;*1')%)A!R)2$;-!J('))A!r$)1%;8*+;A!EO=!bc]!

Bp22'(A! 0=A! r'(;'(A! J=A! _i]i=! n(.$;! D%+-%7'()%*M! $;-! *1'! O$)'! G+(! R&62'&';*%;8! *1'!bc_!

O+;7';*%+;!+;!D%+2+8%/$2!E%7'()%*M! %;!N+W;)!$;-!O%*%')A! %;e!Bp22'(A!0=A!r'(;'(A!J=A!bcd!

s'2/'MA!"=U=!\@-)^A!n(.$;!D%+-%7'()%*M!$;-!E')%8;A!r%2'M4D2$/XW'22A!LHG+(-A!ns=!bcc!

B,(61MA!E=E=A!0++;A!D=E=A! ]hh]=!O+6%;8!W%*1!,;/'(*$%;*M! %;!W%2-2%G'!.%+2+8M=! "+,(;$2! +G!bcb!

r%2-2%G'!B$;$8'&';*A!bbA!ggd4gm_=!bck!

0%'&'2~A! "=A! ]hhh=! @/+2+8M! $;-! ,(.$;! 62$;;%;8=! D%+-%7'()%*M! $;-! O+;)'(7$*%+;A! mA! ]]h4bcg!

]d]=!bcm!

L.'(;-+(G'(A! @=A! 5,;-1+2&A! "=A! D$))A! D=A! O+GG&$;A! ?=A! E+)1%A! [=A! E,;;'**A! 0=A! U$GG%;A! C=A!bch!

s+12'(A! B=A! 5%,A! s=A! ?+W'A! D=A!_iig=! U('';! (++G)! $)! ,(.$;! '/+)M)*'&)e! '/+2+8%/$2!bbi!

)*(,/*,(')A!G,;/*%+;)!$;-!)'(7%/')=!D%+C/%';/'A!bgA!m_d4mdd=!bb]!

L6-$&A! J=A! Q'(.++&A! "=A! J+,W'2)A! ?=A! _iid=! 5$;-)/$6'! /+1')%+;e! $;! %;-'H! G+(! *1'!bb_!

/+;)'(7$*%+;!6+*';*%$2!+G! 2$;-)/$6')!G+(!.%+-%7'()%*M=!5$;-)/$6'!@/+2+8MA!]mA!]]d4bbd!

]_k=!bbc!

L**'29A!B=A! J'(%;%A! s=A! 3($$%<A! K=5=K=A! [$$)A! @=B=A! ?$%*'(%A! ?=A! _i]]=! O+&6$($*%7'! 2%G'! /M/2'!bbb!

$;$2M)%)! G+(!8('';!G$`$-')!$;-! 2%7%;8!W$22!)M)*'&)=!@;'(8M!$;-!D,%2-%;8)A!cdA!c]h4bbk!

dc_h=!bbg!

J'2*+;';A!5=A!C$%(%;';A!?=A!_i]i=!R;*'8($*%;8!%&6$/*!$))'))&';*!$;-!/+;G2%/*!&$;$8'&';*!bbm!

%;! ,(.$;! 62$;;%;8e! @H6'(%';/')! G(+&! 3%;2$;-=! @;7%(+;&';*$2! R&6$/*! K))'))&';*!bbh!

?'7%'WA!diA!d_m4ddg=!bki!
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J,66%&!-'!L2%7'%($A!"=K=A!D$2$.$;A!L=A!E+22A!O=0=[=A!B+(';+4J'�$($;-$A!?=A!U$)6$($*+)A!K=A!bk]!

R+))%G+7$A!E=A! C,W$A!K=A!_i]]=!O%*%')!$;-!.%+-%7'()%*Me!J'()6'/*%7')!$;-!8+7'(;$;/'!bk_!

/1$22';8')!G+(!%&62'&';*%;8!*1'!/+;7';*%+;!+;!.%+2+8%/$2!-%7'()%*M!\ODE^!$*!*1'!/%*M!bkd!

2'7'2=!D%+2+8%/$2!O+;)'(7$*%+;A!]ccA!]di_4]d]d=!bkc!

C'$.(++XA!5=A!B/$26%;'A!O=K=A!D+W';A!B=@=A!_i]]=!?')*+('A!('6$%(!+(!('%;7';*e!L6*%+;)!G+(!bkb!

),)*$%;$.2'!2$;-)/$6')!%;!$!/1$;8%;8!/2%&$*'=!5$;-)/$6'!$;-!n(.$;!J2$;;%;8A!]iiA!bkk!

cig4c]i=!bkg!

NV+,2$)A!s=A!s+(6'2$A!s=A!Q';;A!C=A!�2%6'2X+;';A!Q=A!s$V&%'(/V$XA!K=A!0%'&'2$A!"=A!"$&')A!J=A!bkm!

_iig=! J(+&+*%;8! '/+)M)*'&! $;-! 1,&$;! 1'$2*1! %;! ,(.$;! $('$)! ,)%;8! U('';!bkh!

R;G($)*(,/*,('e!K!2%*'($*,('!('7%'W=!5$;-)/$6'!$;-!n(.$;!J2$;;%;8A!m]A!]kg4]gm=!bgi!

r%22%$&)A!"=r=A!"$/X)+;A!C=N=A!_iig=!0+7'2!/2%&$*')A!;+4$;$2+8!/+&&,;%*%')!$;-!'/+2+8%/$2!bg]!

),(6(%)')A!3(+;*%'()!%;!@/+2+8M!$;-!*1'!@;7%(+;&';*A!bA!cgb4cm_=!bg_!

!bgd!

8320")*bgc!
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*

!"#$%&'()*"$+,-.$/0"'/#0'1$/-2/$3/+4/2)-."&'56"'"2)+03-.$32.'2)#2"7.8'"99"2.3:"'9)$'7$);).3#*'<$=/#'=3)03:"$-3.%>

!"#$%&'(&)*+,&-.&%/-01*+,2*/,+&"31&%34*2-35%3,"$&5%"+62%+

7%#+*,%+&5%3,*-3%1&*3&,8*+&"2,*/$%&9%2%&"//%++%1&-3&:6;6+,&'<=&><'>(

?3-.$32. ?*,@&A?-63,2@B @"/-<$"-'9)$'"#:3$)#;"#. ("9"$"#2"-

:1%$+8-..%3 C/8*$,*;8%*5&AD2"3/%B

E3%2;@F&2%16/%&/-3+65G,*-3&"31&6+%&2%3%9"#$%&%3%2;@

H%4%$-G&G6#$*/&,2"3+G-2,",*-3

D"/*$*,*%+&.-2&#*/@/$%+&"31&G%1%+,2*"3+

8,,GFII999(+,2"+#-62;(%6I62#"3*+5%IG2-J%,+K62#

"*3+I1%5"2/8%0%/-L6"2,*%2+MN,%5NHO>'P<QR'PS

:312-5T1% U$";3"/&"31&U%"6V%$$%&AD2"3/%B

E3%2;@F&2%16/%&/-3+65G,*-3&"31&6+%&2%3%9"#$%&%3%2;@

H%4%$-G&G6#$*/&,2"3+G-2,",*-3

D"/*$*,*%+&.-2&#*/@/$%+&"31&G%1%+,2*"3+

W+*3;&2"*39",%2&.-2&*22*;",*-3

7"+,%&+-2,*3;

X6@-33%,&YZ$T3%=&><<[(&\*$$%+&%,&L6"2,*%2+&

162"#$%+&F&$]"..*25",*-3&1%&3-64%$$%+&"5#*,*-3+&

62#"*3%+(&^Z5-*2%&1%&2%/8%2/8%(&C/*%3/%+&_-&

!-6$-6+%

U"+,*1%0`*%$ U-21%"6a&AD2"3/%B
E3%2;@F&2%16/%&/-3+65G,*-3&"31&6+%&2%3%9"#$%&%3%2;@

H%4%$-G&G6#$*/&,2"3+G-2,",*-3

8,,GFII999($"/6#(.2I*5G$"3,%20+-30"/,*4*,%0+620$"0

/6#I#"+,*1%03*%$

U"61%3+&
U-62;%+&AD2"3/%B

E3%2;@F&2%16/%&/-3+65G,*-3&"31&6+%&2%3%9"#$%&%3%2;@

D"/*$*,*%+&.-2&#*/@/$%+&"31&G%1%+,2*"3+
8,,GFII999(%/-L6"2,*%20#"61%3+(.2

U-,,*T2%&?8b3"*% `"3,%+&AD2"3/%B

E3%2;@F&2%16/%&/-3+65G,*-3

H%4%$-G&G6#$*/&,2"3+G-2,",*-3

7"+,%&+-2,*3;=&2%/@/$*3;&"31&/-5G-+,*3;

W+*3;&2"*39",%2&.-2&*22*;",*-3

8,,GFII999(3"3,%+(.2I%/-0L6"2,*%20#-,,*%2%0

/8%3"*%

U-6/*/"6, _"2*+&AD2"3/%B

E3%2;@F&2%16/%&/-3+65G,*-3&"31&6+%&2%3%9"#$%&%3%2;@

D"/*$*,*%+&.-2&G%1%+,2*"3+

7"+,%&+-2,*3;

8,,GFII999(#-6/*/"6,(.2

U-6$%&0&C"*3,%0X%3%4*T4% `"3,%22%&AD2"3/%B

E3%2;@F&2%16/%&/-3+65G,*-3

H%4%$-G&G6#$*/&,2"3+G-2,",*-3

D"/*$*,*%+&.-2&G%1%+,2*"3+&"31&#*/@/$%+

W+*3;&2"*39",%2&.-2&*22*;",*-3

8,,GFII999(/-.%$@0

;1.+6%V(.2I1-/65%3,IM.O.*$%+I.2IH_K%/-L6"2,*%2K`

"3,%22%K4D(G1.
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Against a background of urban sprawl and global climate

change, the eco-design of districts has become a common

practice. Indeed, in many French and European cities, proj-

ects for eco-districts that are based on the three pillars of

sustainable development, namely economy, society and

ecology, have been established. Different urban morpholo-

gies have been proposed for these eco-districts, as well as the

use of various technical options such as low-energy or

positive-energy buildings, low-impact transportation, and wa-

ter and waste management. However, these solutions have to

be examined carefully in order to achieve results that are in

line with the original objectives beyond this design approach.

Life cycle assessment (LCA) constitutes an aid to the design

of districts that involves evaluation of the overall environmen-

tal impact of a project throughout its lifespan (Forsberg and

von Malmborg 2004; Norman et al. 2006; Popovici and

Peuportier 2004). LCA addresses environmental impacts at a

global level, including those associated with the fabrication of

construction materials, and energy and transport processes.

A recent paper (Ottelé et al. 2011) featured a discussion

of comparative LCA between a conventional built-up Euro-

pean brick façade, a façade that was greened directly, a

façade that was greened indirectly (i.e. supported by a steel

mesh), a façade covered with a living wall system based on

planter boxes and a façade covered with a living wall system

based on layers of felt. The aim was to ensure that the

positive quantifiable aspects of vertical greening surfaces

are also associated with a lower environmental impact dur-

ing the lifespan of greened buildings (Ottelé et al. 2011). In

addition to the environmental benefits of the four greening

systems, the research evaluated whether these systems were

sustainable in view of the materials used, maintenance, and

nutrients and water needed. By its comparison of different

greening systems, this work has identified new scientific

directions that can reduce the environmental costs of the

construction. It is likely that further studies will build on this

foundation. In the present letter, we would like to highlight

the risk in comparing LCAs, as described by Ottelé et al.

(2011), of moving towards homogenization of biodiversity

in urban elements by a focus on key green materials that are

identified to be environmentally advantageous.

Urban ecosystems are rich in biodiversity but are threat-

ened by urbanization, fragmentation and the destruction of

habitats. The species richness is due to the fact that many

cities have developed in heterogeneous landscapes at the

junction of different habitat types (Kühn et al. 2004). The

cities are themselves highly structured (Niemela 1999) and

have microclimates that enable a large range of species to

thrive (Sukopp and Starfinger 1999). The substantial rich-

ness in plant and animal species in cities is due to the wide

variety of habitats, to the variety of types and intensities of

land use and to the large number of microhabitats that result

from the diversity of materials used for the construction

(Kühn et al. 2004). Cities should not be barriers to animal

and plant species, but rather ecological networks that are

connected to natural areas in their surroundings. Conse-

quently, land use in urban areas has a strong influence on

biodiversity. In the future, urban configurations that support

ecosystem processes and promote resilience will be required

(Colding 2007). In cities, ecological land use complemen-

tation (Colding 2007) may involve the clustering together of

an extensive range of different green patches to increase the

available habitats and promote ecological processes (Henry

and Frascaria-Lacoste 2012). As Colding (2007) stated,

ecological land use complementation has potential benefits

for biodiversity by increasing the availability of habitats for
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species and by promoting landscape complementation func-

tions and critical ecosystem processes. For effective com-

plementation, the landscape must be composed of a

sufficient variety of types of patch to enable all species to

realize their complete life cycle. An increase in the amount

of different green spaces (parks, gardens, intensive green

roofs, green walls, and street trees) provides species with a

greater number of potential places in which to live. Thus, the

challenge for the design of future cities is to combine a

sufficient number of different green elements in an optimal

way.

The industry of the production of green building materi-

als is emerging currently. However, the labelling of green

material is disparate and complex (Rajagopalan et al. 2012).

In addition, consumers are suspicious about the environ-

mental claims of manufacturers (Rajagopalan et al. 2012).

Given these difficulties, some researchers (Ottelé et al.

2011; Rajagopalan et al. 2012) have investigated the poten-

tial use of LCA in developing product labels for green

building materials. The adoption of LCA analysis for the

labelling of green products has the potential to boost the

confidence of consumers in such products, and thus could

increase their use in residential buildings. A recent paper

(Ottelé et al. 2011) calculated the environmental impact of

the production, use, maintenance and waste of the four

vertical greening systems in relation to their benefits. Their

conclusions, albeit drawn with certain caveats, were to fa-

vour systems that are associated with lower energy demands

in their establishment and maintenance (Ottelé et al. 2011).

We completely agree that LCA: (1) has the potential to guide

the development of green products and their labelling systems,

even if further works are required to confirm the sustainability

of them (such as improvement of air quality or mitigation of

urban heat); (2) can help to provide more information about

products to the consumer and (3) could help in the making of

decisions about purchases of green elements that are good for

environment. Nevertheless, the use of LCA could lead to

particular focus being placed on specific green elements, while

others are overlooked, and thus could lead to many buildings

that use the same green elements being designed. Consequent-

ly, this could potentially further homogenize natural features

within cities and have a negative impact on biodiversity func-

tioning. Therefore, we suggest that the scientific community

should be careful with respect to the use of LCA comparisons

for the design of, and decision-making regarding, green surfa-

ces within towns. Other tools that could integrate land use

complementation into urban planning, for example, are also

needed to create conditions that improve the life cycle of

biodiversity. Hence, there appears to be a strong need for a

compromise between what is desirable for biodiversity, what is

economically feasible, what is environmentally attainable and

what is acceptable to the people in a given city.
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"'*%.#;("*7"*03*2&.7&?"$)&(+*;.,$*0")*3#+'3@"#"'()*,$23&')*

!

H'($.7,%(&.'*

E,! G$%*! -'! 2#96,%)'&';*! -')! ('))+,(/')! ;$*,('22')! '*! -')! /1$;8'&';*)! /2%&$*%F,')! ';!

/+,()A! 2'! -97'2+66'&';*! -,($.2'! ')*! -'7';,! ,;! ';<',! &$<',(! -'! .'$,/+,6! -#$/*',()!

%&62%F,9)! -$;)! 2#,(.$;%)&'A! ;+*$&&';*! 2')! ';*('6(%)')! -'! /+;)*(,/*%+;! '*! 2')!

/+22'/*%7%*9)! 2+/$2')! \[+,-'*A! _iim!a! 0$*,('6$(%GA! _i]]!a! 0$*,('6$(%GA! _i]_^=!

K/*,'22'&';*A!2$!6(%)'!';!/+&6*'!-'!2$!.%+-%7'()%*9!-$;)!2#$&9;$8'&';*!,(.$%;!;#')*!6$)!

,;'! 6(%+(%*9A! -#,;'! 6$(*! 6$(! 2'!&$;F,'! -'! /+;;$%))$;/'! -')! -%GG9(';*)! $/*',()! ),(! /'!

),<'*A! '*! -#$,*('! 6$(*! 6$(! 2#$.)';/'! -#+,*%2)! G$/%2'&';*! $66(+6(%$.2')! '*! ,*%2%)$.2')! 6$(!

-')! ;+;4)69/%$2%)*')! -'! 2$! .%+-%7'()%*9! \[';(M! q! 3($)/$(%$45$/+)*'A! (*4!)# )!-.!D^=! 5'!

-97'2+66'&';*!-'!;+,7'$,H!+,*%2)!-#$%-'!>! 2$!-9/%)%+;!62,)!)%&62')!>!,*%2%)'(!')*!-+;/!

;9/'))$%('! 6+,(! F,'! 2')! 6(+G'))%+;;'2)! 6,%))';*! 6(';-('! ';! /+&6*'! 2')! ';<',H! -'!
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F,'! ;+,)! -97'2+66+;)! $/*,'22'&';*A! F,%! 6'(&'*! -#$7+%(! ,;'! 7%)%+;! 62,)! $H9'! ),(! 2')!

-M;$&%F,')!9/+2+8%F,')!-#,;!)%*'=!

BA*:$.J&0*Y&.7&?"$)&(+*
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Très défavorable: valeur 0 Défavorable : valeur 3 Favorable : valeur 6 Tres favorable : valeur 9

0 1 2 3 4 5 6 7 8 9

6

Quel coefficient d'imperméabilité des sols ? % perméabilité 90% à 100% 80% à 90% 70% à 80% 60% à 70% 50% à 60% 40% à 50% 30% à 40% 20% à 30% 10% à 20% 0% à 10%

3

Quelle qualité de trame bleue in situ ? catégorie Nulle En pointillé Continuité de trame Forte continuité 

0

Et quelle proportion de qualité d’échange entre les sols et la trame bleue in situ ? % linéaire 0% à 10% 10% à 20% 20% à 30% 30% à 40% 40% à 50% 50% à 60% 60% à 70% 70% à 80% 80% à 90% 90% à 100%

3

Quelle est la proportion des sols recevant de l'humus % surface 0% à 10% 10% à 20% 20% à 30% 30% à 40% 40% à 50% 50% à 60% 60% à 70% 70% à 80% 80% à 90% 90% à 100%

   

0

Quel nombre d’habitats construits significatifs ? catégorie Aucun habitat non significatif Un habitat deux et plus

3

Quelle proportion de recouvrement des structures végétales in situ? (trame verte) % surface 0% à 10% 10% à 20% 20% à 30% 30% à 40% 40% à 50% 50% à 60% 60% à 70% 70% à 80% 80% à 90% 90% à 100%

3

Et quelle qualité de structure végétale in situ? (trame verte) catégorie pas de structure une structure deux structures deux et plus

Quelle proportion de recouvrement des sols de pleine terre ? % surface 0% à 10% 10% à 20% 20% à 30% 30% à 40% 40% à 50% 50% à 60% 60% à 70% 70% à 80% 80% à 90% 90% à 100%

  

0 3

Quelle proportion de recouvrement de végétation indigènes ? % surface 0% à 10% 10% à 20% 20% à 30% 30% à 40% 40% à 50% 50% à 60% 60% à 70% 70% à 80% 80% à 90% 90% à 100%

0 3

Et quelle proportion de recouvrement des structures végétales pérennes? 0% à 10% 10% à 20% 20% à 30% 30% à 40% 40% à 50% 50% à 60% 60% à 70% 70% à 80% 80% à 90% 90% à 100%

6

Quelle proportion de recouvrement des plantes invasives? % surface > 10% >5% < 0,5% nul

6

Quelle présence de produits phytosanitaires? quantitée Présence produits Présence trace nulle

0

Et quelle proportion de surface arrosée par de l'eau potable ? > 10% >5% > 2% nul

6

Quelle qualité de trame verte extérieure au site ? Nulle En pointillé Continuité de trame Forte continuité 

3

Et quel linéaire de contact de qualité en périphérie du site ? 0% à 10% 10% à 20% 20% à 30% 30% à 40% 40% à 50% 50% à 60% 60% à 70% 70% à 80% 80% à 90% 90% à 100%

6 9

Quelle qualité de trame  bleue extérieure au site ? catégorie Nulle En pointillé Continuité de trame Forte continuité 

6

Et quelle qualité de contact avec la trame bleue? catégorie aucun contact possible éloignée en contact plusieurs points de contact

Et que
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!

L&@,$"*O*/*!";$+)"'(3(&.'*7,*G0,)("$*D")%3$(")T*7")*$,;(,$")*"(*7")*%.'(&',&(+)**

Nc.,$%"*<*1("0&"$)*M&.'T*c.0*:35)3@"Q*

!

• 5$!G($8&';*$*%+;!-,!*'((%*+%('!

5$! O%*9! E')/$(*')! )'! )%*,'! >! 6(+H%&%*9! -'! 62,)! -'! ]iii! 1$! -'! G+(P*)A! /+&6+)9)!

;+*$&&';*! 6$(! 2')! G+(P*)! -+&$;%$2')! -'! 0+*('4E$&'! '*! -#K(&$%;7%22%'()! '*! F,'2F,')!

.+%)'&';*!-'!62,)!6'*%*')!*$%22')!/+&&'!2')!.+%)!-'!U(I/'A!C$%;*4B$(*%;A!-'!O92%'!'*!-'!2$!

U($;8'=!5$!B$(;'!F,%!/+,2'!6(:)!-,!)%*'A!'*!F,'2F,')!62$;)!-#'$,!\,;!9*$;8!'*!m!&$(')^!

G+(&';*!,;!-9.,*!-'! *($&'!.2','=!0+,)!6+,7+;)!;9$;&+%;)!;+*'(!F,'! 2$!6(9)';/'!-'!

;+&.(',)')! %;G($)*(,/*,(')! (+,*%:(')! '*! G'((+7%$%(')A! ;+*$&&';*! 2#$,*+(+,*'! Kc! '*! 2'!

?@?!KA!G($8&';*';*!2'!*'((%*+%('!'*!)+;*!-')!(,6*,(')!6+,(!2$!*($&'!7'(*'!'H%)*$;*'=!

K,!/w,(!-,!)%*'A!2$!6(9)';/'!-'!;+,')!'*!-'!(,%))'$,H!6'(&'*!-'!G+(&'(!,;!&$%22$8'!-'!

6'*%*'!*$%22'=!E'!62,)A!;+,)!$7+;)!6,!/+;)*$*'(!';!$22$;*!),(!2'!)%*'!F,'!2')!')6$/')!7'(*)!

G&(+*D")%3$(")*
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9*$%';*! 6',! -%7'()%G%9)! \.'$,/+,6! -'! 6'2+,)')^! '*! 2',(! ';*('*%';! *(+6! (98,2%'(! \1$%')!

*$%229')A!6'2+,)')! ($)')^A! 2$! /+;*%;,%*9! 9/+2+8%F,'!$,! )'%;!-,! )%*'!;+,)!6$($�*!-+;/!6',!

$.+,*%'=!

• 5')!9/1$;8')!';*('!2')!/+&6$(*%&';*)!

0+,)! $7+;)! ')*%&9! F,#,;! 6',! 62,)! -#,;! *%'()! -')! )+2)! -,! )%*'! )+;*! %&6'(&9$.2')!

\-+;;9')!3($;X!E'((%';^=!5')!')6$/')!7'(*)!F,%!/+&6+)';*!2'!)%*'!)+;*!';!8($;-'!6$(*%'!

89(9)!-'!&$;%:('!%;*';)%7'A!/#')*4>4-%('!F,'!2')!6'2+,)')!)+;*!(98,2%:('&';*!*+;-,')A!2')!

1$%')! )+;*! *$%229')! '*! 2')! G',%22')! -#$(.(')! )+;*! ($&$))9')! 2+()F,#'22')! *+&.';*=! 5$!

&$*%:('!+(8$;%F,'!')*!'H6+(*9'!'*!;'!6',*!-+;/!6$)!P*('!-9/+&6+)9'!6+,(!$66+(*'(!-')!

;,*(%&';*)!-$;)!2')!)+2)=!

E'!&P&'A! 2$!62,6$(*!-')!62$;)!-#'$,!)+;*!$&9;$89)!-'!)+(*'!F,#%2!;#M!$!6$)!-'!.'(8')!

$7'/!,;!8($-%';*!-'!7989*$*%+;!+,!-')!6';*')!-+,/')!6'(&'**$;*!>!2$!G$,;'!'*!2$!G2+('!-'!

)#M!%;)*$22'(!-,($.2'&';*=!

• 5$!-%7'()%*9!-')!.%+*+6')!

@;!&$*%:('!-#1$.%*$*)!-%)6+;%.2')!6+,(!2$!G$,;'A!;+,)!;#$7+;)!;+*9!2$!6(9)';/'!-#$,/,;!

$.(%! -#+(%8%;'! $;*1(+6%F,'=! 5'! ('/+,7('&';*! 7989*$2! -,! )%*'! ')*! %&6+(*$;*! &$%)! 6',!

-%7'()%G%9=!L;!('*(+,7'!;+*$&&';*!-')!$(.(')! %)+29)A!-')!1$%')! *$%229')!'*!-')!6'2+,)')!

($)')=! 5')! )+2)! )+;*! &$<+(%*$%('&';*! G'(&9)! '*! /+&6$/*9)=! R2! ;#'H%)*'! -+;/! 6$)! ,;'!

-%7'()%*9! -#1$.%*$*)! 9/+2+8%F,')! ),GG%)$;*'! F,%! 6'(&'**($%*! 2'! -97'2+66'&';*! -#,;'!

.%+-%7'()%*9!62,)!(%/1'=!

• 5$!-%7'()%*9!7989*$2'!

0+,)!$7+;)!+.)'(79!F,'!2$!-%7'()%*9!-')!')6:/')!7989*$2')!6(9)';*')!),(!2'!)%*'!')*!G$%.2'!

\-+;;9')! 3($;X! E'((%';^=! 5'! 7989*$2! ')*! ),(*+,*! ,*%2%)9! /+&&'! 929&';*! -'! -9/+(=! L;!

*(+,7'! ),(*+,*! -')! ')6:/')! 1+(*%/+2')A! +(;'&';*$2')! +,! $;;,'22')=! D'$,/+,6! -'! 1$%')!

*$%229')!\*1,M$)A!.,%)A!2$,(%'()^!'*!-'!&$))%G)!-'!G2',()!62$;*9')!)+;*!6(9)';*)!),(!2'!)%*'=!

5')!7989*$,H!-')!6$(*'((')!9*$;*!/1$;89)!>!/1$F,'!)$%)+;!'*!2$!G2+('!)6+;*$;9'!92%&%;9'!

6$(! 2'! -9)1'(.$8'A! %2! ;#M! $! 6$)!-'!-M;$&%F,'!;$*,('22'! -,($.2'! /$(! 2')! 6+6,2$*%+;)!;'!

6',7';*!6$)!)'!(';+,7'2'(!-#'22')4&P&')=!

• 5#,*%2%)$*%+;!-#%;*($;*)!
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K,!7,!-'!2',(!/+&6+)%*%+;!'*!-'!2',(!';*('*%';A!;+,)!$7+;)!+.)'(79!F,'!2')!')6$/')!7'(*)!

-'!2$!O%*9!E')/$(*')!)+;*!&$<+(%*$%('&';*!';*('*';,)!>!2#$%-'!-#%;*($;*)!\-+;;9')!3($;X!

E'((%';^=!@;!'GG'*A! 2$! G2+('!)6+;*$;9'!;#M!')*!6$)!6(9)';*'=!0+,)!$7+;)!6,!+.)'(7'(!-')!

-%)6+)%*%G)!-#$((+)$8'!$,*+&$*%F,'!-$;)!62,)%',()!')6$/')!7'(*)=!

!

5')! ;+*')! +.*';,')! 6+,(! /1$/,;! -')! b! *1:&')! \N$.2'$,! ]^! )+;*! 6(9)';*9')! -$;)! 2')!

-%$8($&&')!($-$(!),%7$;*)=!5'!6(+G%2!$/*,'2!\3%8,('!d^!'*! 2'!6(+G%2!/%.2'!\3%8,('!c^!)+;*!

(')6'/*%7'&';*! G$7+($.2')!>! 2$!.%+-%7'()%*9!>!c]o!'*!>!mbo=!O')!6+,(/';*$8')!+;*!9*9!

/$2/,29)! >! 6$(*%(! -')!;+*')! +.*';,')!6(9/9-'&&';*=! J+,(! 2'! 6(+G%2! /%.2'A! ;+,)!;#$7+;)!

6$)!*';,!/+&6*'!-,!6(+<'*!6(+6+)9!6$(!2')!K*'2%'()!5%+;=!

K%;)%A! 6+,(! $**'%;-('! 2')! mbo! -,! 6(+G%2! /%.2'A! -')! $&9;$8'&';*)! $2*'(;$*%G)! $,! 6(+<'*!

9*$.2%! )+;*! 6(+6+)9)=! J$(! 'H'&62'A! %2! G$,*! (9$&9;$8'(! 2')! )+2)! ';! /(9$;*! -')! ),(G$/')!

6'(&9$.2')! ),(! 2')! V+;')! -'! )*$*%+;;'&';*A! -')! ')6$/')! -'! *($;)%*%+;)! 7989*$2%)9)! $,!

;%7'$,!-')!.'(8')!-')!62$;)!-#'$,!'*!-')!6$))$8')!>!G$,;'!$,4-')),)!'*!';4-'))+,)!-')!

%;G($)*(,/*,(')!-'!*($;)6+(*=!5$!-%7'()%G%/$*%+;!-')!)*(,/*,(')!'*!-')!)*($*')!7989*$2')!')*!

6+))%.2'!6$(!2$!62$;*$*%+;!-'!1$%')!&,2*%)69/%G%F,')!\/+&6+)9')!6$(!'H'&62'!-'!/1$(&'A!

/+(;+,%22'(! )$;8,%;A! G,)$%;! -#@,(+6'A! ;+%)'*%'(A! 6(,;'22%'(! '*! *(+:;'! /1$&6P*('^A! 2$!

/(9$*%+;!-'! <$(-%;)!6$(*$89)!\)$;)!,*%2%)$*%+;!-#%;*($;*)^!+,!2$!&%)'!';!62$/'!-'!*+%*)!'*!

&,()! 7989*$2%)9)! ),(! 2')! .I*%&';*)=! 5#,*%2%)$*%+;! -#')6:/')! 7989*$2')! 2+/$2')A! -+;/!

$-$6*9')!$,!)%*'A!'*!,;'!8')*%+;!-%GG9(';/%9'!-')!')6$/')!7'(*)!6'(&'**';*!-'!(9-,%('!2')!

.')+%;)! ';! '$,A! ('/+;)*%*,'(! 2$! 7%'! -,! )+2! '*! G$7+(%)'(! 2$! (989;9($*%+;! )6+;*$;9'! 6+,(!

,;'!&'%22',('!(9)%2%';/'!-'!2#9/+)M)*:&'=!
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!

L&@,$"*F*/*:$.J&0*3%(,"0*7"*03*G&(+*D")%3$(")*
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!

L&@,$"*Z*/*:$.J&0*;.("'(&"0*7"*03*G&(+*D")%3$(")*

!

BAZA*D&)%,))&.'*K*G.'%0,)&.'*

K7'/! 2'! J(+G%24D%+-%7'()%*9A! ;+,)! $7+;)! 7,! F,'! 2$! O%*9! E')/$(*')! ')*! $/*,'22'&';*! 6',!

G$7+($.2'! >! 2$! .%+-%7'()%*9! \c]o^=! K7'/! -')! $&9;$8'&';*)A! %2! )'($%*! 6+))%.2'! -'! 2,%!

/+;G9('(! ,;! 6+*';*%'2! 62,)! 92'79! \mbo^=! E'! 62,)A! 2')! K*'2%'()! 5%+;! 6(+<'**';*! -'!

/+;)*(,%('!-')!.I*%&';*)!\6+,(!2')!$/*%7%*9)!9/+;+&%F,')A!2')!2+8'&';*)A!2')!/+&&'(/')!

'*! 2')! 9F,%6'&';*)^! \3%8,('! b^A! ';! 8($;-'! 6$(*%'! ),(! 2')! ')6$/')! 7'(*)! ;+;! /+;)*(,%*)!

\/'(/2')! 7'(*)^A! ';! 2%)%:('! -')! .+%)! \/'(/2')! (+,8')^! '*! &+%;)! )+,7';*! ),(! -')! G(%/1')!
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,(.$%;')! \/'(/2'! ;+%(^! \3%8,('! k^=! R2! )#$8%*! 62,)! -#,;'! -';)%G%/$*%+;! ,(.$%;'! F,'! -#,;!

9*$2'&';*! ,(.$%;=! N+,*'G+%)A! .'$,/+,6! -'! V+;')! %;*9('))$;*')! 6+,(! 2$! .%+-%7'()%*9!

)'(+;*!%&6$/*9')!6$(!/'!6(+<'*!\3%8,('!k^=!

!

L&@,$"* d* /* M"* ;03'* ;$.@$3##"*7"* 03* G&(+*D")%3$(")A* M")* 2e(&#"'()* ">&)(3'()* ).'(* "'* @$&)A* M")* 2e(&#"'()* "'*
;$.["(*).'(*"'*$.,@"T*20",*"(*?&.0"(*Nc.,$%"*<*1("0&"$)*M&.'QA**

la gare multimodale de Noisy-
Champs/Cité Descartes
le Champy et le marché

la Terrasse Descartes

la centralité résidentielle des Yvris

la croisée Boulevard du Ru de 
Nesles et Avenue du Bois de Grâce

la Maison Descartes / 
Cité Internationale du 

Développement Durable 
la Ferme de la Haute Maison

le pôle nautique 
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!

L&@,$"*E*/*!";$+)"'(3(&.'*7,*G0,)("$*D")%3$(")*"(*7")*\.'")*&#;3%(+")*;3$*0"*;$.["(*7"*%.')($,%(&.'*N_*;3$(&$*
7"*1("0&"$)*M&.'*"(*c.0*:35)3@"Q*G"$%0")*?"$()*<*");3%")*?"$()*f,&*?.'(*g($"*2e(&)* h*%"$%0")*$.,@")*<* 0&)&9$")*7"*
J.$g(*f,&*?.'(*g($"*%.')($,&(")*h*%"$%0"*'.&$*<*J$&%I"*,$23&'"*f,&*?3*g($"*$+3#+'3@+"A*

!!

O')!&'),(')!9/+2+8%F,')!)+;*!-')!6(+6+)%*%+;)!-#$&9;$8'&';*!6$M)$8'(=!@22')!-+%7';*!

P*('! -%)/,*9')! $7'/! 2')! $,*(')! $/*',()! -,! 6(+<'*! $G%;! -'! -9*'(&%;'(! )%! '22')! )+;*!

';7%)$8'$.2')!'*!$//'6*$.2')!';!('8$(-!-')!$,*(')!/+;*($%;*')!,(.$;%)*%F,')=!

5$! G+(/'! -,! J(+G%24D%+-%7'()%*9! (9)%-'! -$;)! 2$! -%7'()%*9! '*! 2$! /+&629&';*$(%*9! -')!

%;-%/$*',()!,*%2%)9)!F,%!6'(&'**';*!-'!6(';-('!';!/+&6*'! 2')! G$/*',()!F,%! %&6$/*';*! 2'!

62,)! 2$! .%+-%7'()%*9A! /#')*4>4-%('! 2$! G($8&';*$*%+;A! 2$! 6+22,*%+;! '*! 2#$(*%G%/%$2%)$*%+;=! R2!

6'(&'*! -'! G+,(;%(! ,;'! 7%)%+;! 82+.$2'! -')! /$($/*9(%)*%F,')! -,! )%*'! G$7+($.2')! +,!

-9G$7+($.2')!>!2$!.%+-%7'()%*9!6+,(!-+;;'(!-')!6%)*')!-'!(9G2'H%+;!($6%-')!'*!89;9($2')=!

09$;&+%;)A!%2!;'!*($-,%*!6$)!2$!(9$2%*9!-,!G+;/*%+;;'&';*!9/+2+8%F,'!-,!)%*'=!R2!-+%*!-+;/!

P*('! ,*%2%)9'! ';! $&+;*! -#$,*(')! +,*%2)! %;/2,$;*! -')! %;-%/$*',()! -'! G+;/*%+;;'&';*!

9/+2+8%F,'!6+,7$;*!/+;G%(&'(!2')!(9),2*$*)!6+,(!/+&629*'(!2#9*,-'!-#,;!)%*'=!

O%*9!E')/$(*')!

O+;)*(,/*%+;!-'!
2+8'&';*)!'*!-'!
.,('$,H!),(!,;'!
G(%/1'!,(.$%;'!

O+;)*(,/*%+;!-'!
2+8'&';*)!),(!,;!
6$(/

O+;)*(,/*%+;!-'!
2+8'&';*)!'*!-'!
.,('$,H!';!2%)%:('!
-,!D+%)!C$%;*!
B$(*%;!

O+;)*(,/*%+;!-'!
2+8'&';*)!';!
2%)%:('!-,!D+%)!-'!
U(I/'!

O+;)*(,/*%+;!-'!
.,('$,H!'*!
-#9F,%6'&';*)!';!
2%)%:('!-,!D+%)!-'!
2$!U($;8'!

O+;)*(,/*%+;!-'!
2+8'&';*)!'*!-'!
.,('$,H!-$;)!2$!
J$(/!-'!2$!D,**'!
Q'(*'!

O+;)*(,/*%+;!-'!
2+8'&';*)!'*!-'!
/+&&'(/'!),(!,;!
('2%F,$*!-'!G+(P*!
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K%;)%A! 2'! J(+G%24D%+-%7'()%*9! ')*! ,;! +,*%2! ,*%2'! 6+,(! ,;'! 6('&%:('! $66(+/1'! -'!

2#$&9;$8'&';*! -#,;! )%*'=! O#')*! ,;! +,*%2! -#$%-'! >! 2#$&9;$8'&';*! F,%! 6',*! +,7(%(! 2'!

-%$2+8,'! ),(! 2$!.%+-%7'()%*9!';*('!-')!;+;4)69/%$2%)*')!8(I/'!>!,;'!$66(+/1'! )%&62'!'*!

-')!(9),2*$*)!/+&6(91';)%.2')!6$(!*+,)=!

OA*Y&.D&N?Qc($&%(**

OABA*:$+)"'(3(&.'*7"*0^.,(&0*

K2+()! F,'! 2#+,*%2! J(+G%24D%+-%7'()%*9! ;'! 6'(&'*! -#+.*';%(! F,#,;! ($6%-'! $6'(`,! -')!

/$($/*9(%)*%F,')!';7%(+;;'&';*$2')!-#,;!)%*'A!;+,)!$7+;)!)+,1$%*9!-97'2+66'(!,;!$,*('!

+,*%2! F,%! 6+,(($%*! 6'(&'**('! -#P*('! 62,)! 6(+/1'! -'! 2#9*$*! -'! 2$! .%+-%7'()%*9! '*! -'! 2$!

6'(*%;';/'! -')! (96+;)')! F,'! 2#+;! 6+,(($%*! $66+(*'(=! O+&&'! ;+,)! 2#$7+;)! 7,!

6(9/9-'&&';*! \[';(M! '*! $2=A! (*4!)# )!-.!D^! 2')! F,$*('! 6(%;/%6$2')! &'),(')! F,%!

6'(&'**($%';*! -'! 6(+&+,7+%(! 2'! G+;/*%+;;'&';*! 9/+2+8%F,'! -#,;! )%*'! )+;*! 2$!

/+&629&';*$*%+;!-#1$.%*$*)!-%7'()%G%9)A!2$!/+;;'H%+;!';*('!2')!(9)'(7+%()!-'!.%+-%7'()%*9A!

,;'! $66(+/1'! -'! 2$! ;$*,('! &+%;)! $;*1(+6+/';*(9'! +,! ,;'! 8')*%+;! $-$6*$*%7'! -')!

')6$/')!7'(*)=!0+,)!$7+;)!-+;/!)+,1$%*9!F,'!/'!;+,7'2!+,*%2!6,%))'!6(';-('!';!/+&6*'!

/')!929&';*)=!

0+,)! ;+,)! )+&&')! %;)6%(9)! -#,;'! &9*1+-+2+8%'! -97'2+669'! 6$(! ['(&M! '*! O+(;'2%)!

\_iii^!F,%! $7$%';*!6(+6+)9!,;!+,*%2! 6+,(! 'GG'/*,'(!,;! ),%7%! 89;9($2! -'! 2$! .%+-%7'()%*9!

-$;)!2')!6$(/)!,(.$%;)!'*!69(%,(.$%;)A!';!6(';$;*!';!/+&6*'!2$!/+&62'H%*9!-')!1$.%*$*)!

'*!-')!')6:/')=!O'*!+,*%2!')*!.$)9!),(!\]^!2$!-%7'()%*9!-')!1$.%*$*)!'*!\_^!2$!-%7'()%*9!-')!

')6:/')=! R2! $!6+,(!7+/$*%+;!-#P*('!$,))%!,;!+,*%2!-#$%-'!>! 2#$&9;$8'&';*A! ($6%-'!'*!6',!

/+v*',H!>!,*%2%)'(A!&$%)!6+,7$;*!&%',H!9/2$%('(!),(!2'!G+;/*%+;;'&';*!9/+2+8%F,'!6,*$*%G!

-,!)%*'=!

OABABA*:$+)"'(3(&.'*7"*03*7&?"$)&(+*7")*I32&(3()*

R2!'H%)*'!,;'!/+((92$*%+;!6+)%*%7'!';*('!2$!-%7'()%*9!-')!1$.%*$*)!'*!2$!-%7'()%*9!)69/%G%F,'!

\N'W)!!"#$%=A!_iic^A!/'!F,%!&+;*('!2#%;*9(P*!-'!2#,*%2%)$*%+;!-#,;!%;-%/$*',(!),(!2')!1$.%*$*)!

-$;)! 2$!6('&%:('!6$(*%'!-'! 2#+,*%2=!B$%)! 2$!-9G%;%*%+;!-')!1$.%*$*)!;9/'))%*'!)+,7';*!-')!

%;7')*%8$*%+;)!)*$*%+;;'22')!2+;8,')!'*!6(9/%)')=!0+,)!$7+;)!7+2+;*$%('&';*!)%&62%G%9!/')!

1$.%*$*)!';! 2')!$))%&%2$;*!>!,;'! )9(%'!-#!S!929&';*)!T!&'),($.2')! ),(! 2'! )%*'=!J+,(! /'2$A!
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;+,)! $7+;)! &+-%G%9! 2$! 2%)*'! 9*$.2%'! 6$(! ['(&M! '*! O+(;'2%)! \_iii^A! $7'/! bh! 929&';*)!

/2$))9)!-$;)!d!/$*98+(%')!\K;;'H'!]^!e!

• @29&';*)!),(G$/%F,')!e!/'!)+;*!-')!929&';*)!-#,;'!),(G$/'!),69(%',('!>!]ii&_!'*!

-+;*! 2'! ($*%+! 2+;8,',(�2$(8',(! ')*! ),69(%',(! >! ]i=! O')! /1%GG(')! +;*! 9*9! /1+%)%)!

$(.%*($%('&';*! -'! G$`+;! >! /2$))'(! -$;)! /'**'! /$*98+(%'! 2')! 929&';*)! $M$;*! ,;'!

8($;-'! ),6'(G%/%'=! O'! )+;*! 6$(! 'H'&62'! 2')! ,;%*9)! -'! 7989*$*%+;! G+(')*%:('A! 2')!

.I*%&';*)A! 2')! 6$(X%;8)A! 2')! 7'(8'()! +,! 2')! 6($%(%')=! O1$F,'! 929&';*! )'($!

('6(9)';*9!6$(!)$!),6'(G%/%'!'H6(%&9'!';!&:*(')!/$((9)=!

• @29&';*)! 2%;9$%(')!e! /'! )+;*! -')! 929&';*)! -+;*! 2'! ($*%+! 2+;8,',(�2$(8',(! ')*!

%;G9(%',(!>!]i=!O'!/1%GG('!$!9*9!/1+%)%!$(.%*($%('&';*!-'!G$`+;!>!/2$))'(!-$;)!/'**'!

/$*98+(%'!2')!929&';*)!-'!2+;8,',(!%&6+(*$;*'!&$%)!-'!6'*%*'!2$(8',(=!O'!)+;*!6$(!

'H'&62'!2')!($;89')!-#$(.(')A!2')!(+,*')A!2')!.+(-)!-'!(+,*')!+,!2')!(%7%:(')!+,!2')!

.'(8')!-'!(%7%:(')=!O1$F,'!929&';*!)'($!('6(9)';*9!6$(!)$!2+;8,',(!'H6(%&9'!';!

&:*(')=!

• @29&';*)! 6+;/*,'2)!e! /'! )+;*! 2')! 929&';*)! -+;*! 2$! ),6'(G%/%'! ')*! %;G9(%',('! >!

]ii&_=! O'! /1%GG('! $! 9*9! /1+%)%! $(.%*($%('&';*! -'! G$`+;! >! /2$))'(! -$;)! /'**'!

/$*98+(%'!2')!929&';*)!$M$;*!,;'!6'*%*'!),6'(G%/%'=!O'!)+;*!6$(!'H'&62'!2')!$(.(')!

'*!$(.,)*')!%)+29)A!2')!&$(')!+,!2')!G+;*$%;')=!O1$F,'!929&';*!')*!/$($/*9(%)9!6$(!

)$!F,$;*%*9=!

n;'! -%)*%;/*%+;! ';*('! 2')! S!929&';*)! 7'(*)!T! '*! 2')! S!929&';*)! 8(%)!T! ')*! 98$2'&';*!

(9$2%)9'=!5')!S!929&';*)!8(%)!T!/+((')6+;-';*!$,H!(+,*')A!/1'&%;)A!6$(X%;8)!'*!.I*%&';*)=!

5')!S!929&';*)!7'(*)!T!)+;*!/'!F,#+;!$66'22'!/+&&,;9&';*!2')!')6$/')!7'(*)!/+&&'!2')!

6$(/)A!2')!G+(P*)A!2')!<$(-%;)A!M!/+&6(%)!2')!V+;')!$F,$*%F,')!*'22')!F,'!2')!(%7%:(')!'*!2')!

9*$;8)!\K;;'H'!]^=!

OABAOA*:$+)"'(3(&.'*7"*03*7&?"$)&(+*7")*");9%")*

5$!)'/+;-'!6$(*%'!-'!/'*!%;-%/$*',(!')*!.$)9'!),(!,;'!&'),('!-'!2$!-%7'()%*9!)69/%G%F,'=!

n;! %;7';*$%('! G$,;%)*%F,'! '*! G2+(%)*%F,'! 'H1$,)*%G! ;#')*! 6$)! +.2%8$*+%('! -$;)! ;+*('!

&9*1+-+2+8%'! F,%! -+%*! (')*'(! )%&62'A! ($6%-'! '*! 6',! /+v*',)'! 6+,(! 2#$&9;$8',(=! 5$!

G+/$2%)$*%+;! ),(! -')! 8(+,6')! -#')6:/')! %;-%/$*(%/')! -'! 2#9*$*! -'! 2#9/+)M)*:&'! ;+,)! ')*!

$66$(,'!P*('!,;'!-9&$(/1'!6'(/,*$;*'!-$;)!/'!/+;*'H*'=!5$!)',2'!/+;*($%;*'! %/%!')*!-'!

6+,7+%(! +.*';%(! G$/%2'&';*! -')! -+;;9')! ),(! /')! 8(+,6')! )69/%G%F,')=! R2! G$,*! F,'! /')!
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')6:/')!)+%';*! G$/%2'&';*!('/+;;$%))$.2')=!['(&M!'*!O+(;'2%)! \_iii^!+;*!/1+%)%!F,$*('!

8(+,6')!-#')6:/')!e!2')!62$;*')A!2')!6$6%22+;)A!2')!$&61%.%';)!'*!2')!+%)'$,H!;%/1',()=!@;!

'GG'*A! 2#%;*9(P*! 6+(*9! ),(! /')! ')6:/')! -'6,%)! 2+;8*'&6)! 6$(! 2')! )/%';*%G%F,')! $! 6'(&%)!

-#$//,&,2'(!-')!/+;;$%))$;/')!),(!2',(!.%+2+8%'!'*!2',(!(96$(*%*%+;A!'*!/')!%;G+(&$*%+;)!

+;*! 6,! P*('! /+&629*9')! 8(I/'! $,H! $))+/%$*%+;)! 2+/$2')! '*! $,H! )/%';/')! 6$(*%/%6$*%7')=!

E'6,%)! F,'2F,')! $;;9')A! 62,)%',()! 6(+8($&&')! +;*! 9*9! &%)! ';! 62$/'A! ';! 6$(*%/,2%'(!

Q%8%'40$*,('!\1**6e��7%8%';$*,('=&;1;=G(^!$,!)'%;!-,F,'2!;+,)!6+,7+;)!*(+,7'(!2'!),%7%!

*'&6+('2! -')! +%)'$,H! /+&&,;)! \CNLO^A! 2'! ),%7%! *'&6+('2! -')! (1+6$2+/:(')! -'! 3($;/'!

\CN@?3^A! 2'! ),%7%! 61+*+8($61%F,'! -')! %;)'/*')! 6+22%;%)$*',()! \CJRJL55^A! 2'! ),%7%! -')!

6+6,2$*%+;)! -#$&61%.%';)! \JLJKBJ[RDR@0^! '*! 2'! 6(+<'*! Q%8%'4G2+('=! O')! 6(+8($&&')!

('6+)';*!),(!2'!7+2+;*$(%$*!-'!)69/%$2%)*')!'*!;+;4)69/%$2%)*')!6+,(!6'(&'**('!-#';(%/1%(!

2')!.$)')!-'!-+;;9')!'*!9*,-%'(!2#97+2,*%+;!-'!-%GG9(';*')!')6:/')!+,!8(+,6')!-#')6:/')!

/%.29)=! E$;)! /'**'! &9*1+-+2+8%'A! 6+,(! /+;)%-9('(! 2$! -%7'()%*9! )69/%G%F,'A! ;+,)! $22+;)!

-+;/!;+,)!G+/$2%)'(!),(!F,$*('!8(+,6')!%;-%/$*',()!-'!2$!F,$2%*9!-'!2#9/+)M)*:&'!e!

• 5')! 62$;*')! 7$)/,2$%(')!e! '22')! )+;*! >! 2$! .$)'! -'! 2#$(/1%*'/*,('! -#,;! )%*'=! 5$!

6(9)';/'! -#')6:/')! %;7$)%7')! +,! -#')6:/')! 6(+*989')A! -'! &P&'! F,'! -#$,*(')!

')6:/')!)';)%.2')!>!-')!6+22,$;*)!-'!2#$%(!+,!-')!)+2)!6'(&'*!-'!G$%('!,;!6('&%'(!

9*$*!-'!2$!F,$2%*9!-,!&%2%',=!

• 5')! 6$6%22+;)! -%,(;')!e! /'! )+;*! -')! 6+22%;%)$*',()! %&6+(*$;*)A! '*! )+;*! $,! /';*('!

-')! (9)'$,H! *(+61%F,')=! 5',(! 6(9)';/'! ')*! 2%9'! $,H! 62$;*')! ;+,((%/%:(')! 6+,(!

2',()!2$(7')!'*!;'/*$(%G:(')!6+,(!2')!%&$8+)=!O'!)+;*!-')!%;-%/$*',()!%;*9('))$;*)!

/$(!%2)!+;*!,;!*'&6)!-'!89;9($*%+;!'*!,;!/M/2'!-'!7%'!62,*f*!/+,(*)!'*!(96+;-';*!

($6%-'&';*! $,H! /1$;8'&';*)! ';7%(+;;'&';*$,H! \['%XX%;';A! _i]i^=! O'(*$%;')!

')6:/')!)+;*!9*,-%9')!6+,(!97$2,'(!2#9*$*!-')!G+(P*)!\/+&&'!2'!N$.$/!-#@)6$8;'A!

=)1<**.5# 2$2?.$^A! -')! V+;')! 1,&%-')! \/+&&'! 2'! O,%7(9! -')! &$($%)A! 3<6$!*$#

4.52$)^!'*!-#$,*(')!&%2%',H=! R2)!)+;*! %;-%/$*',()!-'! 2$!F,$2%*9!-')!9/+)M)*:&')!'*!

-')!/1$;8'&';*)!/2%&$*%F,')!\D'(8'(+*!!"#$%=A!_i]_^=!!

• 5')! $&61%.%';)!e! %2)! )+;*! )';)%.2')! $,H! 6'(*,(.$*%+;)! '*! $,H! &+-%G%/$*%+;)! -'!

2#';7%(+;;'&';*=!O'(*$%;')!')6:/')!\/+&&'!2$!U(';+,%22'!7'(*'A!@$*$#!56(%!*"$E!

)'!('6(+-,%)';*!'*!)'!-97'2+66';*!-$;)!2')!&P&')!)%*')A!&$%)!-#$,*(')!\/+&&'!2$!

U(';+,%22'! (+,))'A! @$*$# "!/2')$).$^! +;*! ,;'! 7%'! 6$(*%'22'&';*! *'((')*('! '*!

-+%7';*! -+;/!&%8('(!6+,(! ('<+%;-('!-')! )%*')! $F,$*%F,')!-'!6+;*'=! O'! )+;*! -')!
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%;-%/$*',()!-'!2$!F,$2%*9!-')!'$,HA!-')!6+22,*%+;)A!-'!2#',*(+61%)$*%+;!-')!&%2%',H!

2';*%F,')A!-')!7$(%$*%+;)!/2%&$*%F,')!'*!-'!2$!/+;;'/*%7%*9!-,!6$M)$8'!\0++)!!"#$%=A!

]hh_^=!

• 5')!+%)'$,H!;%/1',()!e!%2)!)+;*!)+,7';*!$,!)+&&'*!-')!(9)'$,H!*(+61%F,')A!'*!2',(!

6(9)';/'!')*!-96';-$;*'!-'!62,)%',()! G$/*',()!*'2)!F,'! 2$! *($;F,%22%*9!-,!)%*'A! 2$!

)*(,/*,('!'*! 2#I8'!-')!$(.(')A! 2'!&+-'!-'!8')*%+;!'*! 2#19*9(+89;9%*9!-')!1$.%*$*)=!

O'!)+;*!-')!%;-%/$*',()!-'!2#97+2,*%+;!82+.$2'!-')!')6:/')!'*!-')!&%2%',H!'*!-'!2$!

-%7'()%*9!-')!1$.%*$*)=!

OAOA*-+(I.7.0.@&"*

OAOABA*D&?"$)&(+*7")*I32&(3()*

0+,)!$22+;)!')*%&'(!2$!-%7'()%*9!-')!1$.%*$*)!'*!2',(!(96$(*%*%+;!),(!2$!O%*9!E')/$(*')=!K!

6$(*%(!-#,;'!61+*+8($61%'!)$*'22%*'!-,!)%*'!9*,-%9!+.*';,'!),(!U++82'!@$(*1A!2')!1$.%*$*)!

),(G$/%F,')A!2%;9$%(')!'*!6+;/*,'2)!\2%)*'!/+&62:*'!';!$;;'H'^!)+;*!/$(*+8($61%9)!8(I/'!>!

,;! CRU! \CM)*:&'! -#R;G+(&$*%+;! U9+8($61%F,'^=! J+,(! /'**'! 9*,-'A! ;+,)! $7+;)! ,*%2%)9!

t,$;*,&! URC! \1**6e��WWW=F8%)=+(8^A! ,;! 2+8%/%'2! 2%.('! '*! &,2*%62$*'G+(&'=! 0+,)! $7+;)!

/1+%)%!/'**'!&9*1+-+2+8%'!$G%;!-'!(9-,%('!2'!/+v*!-#,*%2%)$*%+;!-'!2#+,*%2=!

0+,)! $7+;)! /$2/,29! 2$! ),(G$/'! \';! &:*(')! /$((9)^! -'! /1$F,'! 929&';*! ),(G$/%F,'A! 2$!

2+;8,',(! \';! &:*(')^! -'! /1$F,'! 929&';*! 2%;9$%('! '*! 2'! ;+&.('! -'! /1$F,'! 929&';*!

6+;/*,'2=!

5$!-%7'()%*9!-')!,;%*9)!-#1$.%*$*!')*!';),%*'!/$2/,29'!';!,*%2%)$;*!2#%;-%/'!-'!-%7'()%*9!-'!

C1$;;+;4r%';'(!\[^!\C1$;;+;A!]hcm^!e!

! !

O'*! %;-%/'! 6'(&'*! -#'H6(%&'(! 2$! -%7'()%*9! ';! 6(';$;*! ';! /+&6*'! 2'! ;+&.('! -#,;%*9)!

-#1$.%*$*!'*!2#$.+;-$;/'!-')!929&';*)!$,!)'%;!-'!/1$/,;'!-'!/')!,;%*9)!-#1$.%*$*=!K%;)%A!

,;!)%*'!-+&%;9!6$(!,;'!)',2'!,;%*9!-#1$.%*$*!$,($!,;!/+'GG%/%';*!&+%;-('!F,#,;!)%*'!-+;*!

*+,*')!2')!,;%*9)!-#1$.%*$*)!)+;*!/+-+&%;$;*')=!5$!7$2',(!-'!2#%;-%/'!7$(%'!-'!i!\,;'!)',2'!

,;%*9!-#1$.%*$*!+,!,;'!,;%*9!-#1$.%*$*!-+&%;$;*!*(:)!2$(8'&';*!*+,*')!2')!$,*(')^!>!2;\)^!

H = −
n
i

N
i=1

s

∑ ln
n
i

N

%!e!2#,;%*9!-#1$.%*$*!%!
)!e!2'!;+&.('!-#,;%*9)!-#1$.%*$*!
;%!e!2$!),(G$/'A!2+;8,',(!+,!F,$;*%*9!-'!2#,;%*9!-#1$.%*$*!%!
0!e!2$!),(G$/'A!2+;8,',(!+,!F,$;*%*9!*+*$2'!),(!2'!)%*'!
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\2+()F,'!*+,*')!2')!,;%*9)!-#1$.%*$*)!+;*!2$!&P&'!$.+;-$;/'^=!O'*!%;-%/'!')*!%;*9('))$;*!

/$(!%2!6'(&'*!-'!F,$;*%G%'(!2#19*9(+89;9%*9!-')!1$.%*$*)=!

[,%*! %;-%/')!-'!-%7'()%*9!\[^!)+;*!/$2/,29)! e!\]^! 2')!929&';*)!),(G$/%F,')!*+*$,HA!\_^! 2')!

929&';*)!2%;9$%(')!*+*$,HA!\d^!2')!929&';*)!6+;/*,'2)!*+*$,HA!\c^!2')!929&';*)!*+*$,H!\b^!

2')!929&';*)! ),(G$/%F,')!S!7'(*)!TA! \k^! 2')!929&';*)! 2%;9$%(')!S!7'(*)!TA! \g^! 2')!929&';*)!

6+;/*,'2)!S!7'(*)!TA!'*!\m^!2')!929&';*)!S!7'(*)!T=!!

5#%;-%/'! -'! -%7'()%*9! -#,;! )%*'! ;'! 6',*! 6$)! P*('! /2$%('&';*! %;*'(6(9*9! )#%2! ;#')*! 6$)!

/+&6$(9! >! -#$,*(')! )%*')! +,! )%! -')! 7$2',()! )',%2)! ;#+;*! 6$)! 9*9! -9G%;%')! $,! 6(9$2$.2'=!

O+&&'!;+,)!;#$7+;)!6$)!';/+('!&'),(9!/'*!%;-%/'!),(!-#$,*(')!)%*')A!;+,)!$7+;)!/1+%)%!

-#$//+&6$8;'(!2$!7$2',(!-'![!>!,;!%;-%/'!-'!)$*,($*%+;A!+,!%;-%/'!-#9F,%*$.%2%*9!-'!J%92+,A!

6+,(!/1$/,;'!-')!/$*98+(%')!9*,-%9')!\J%92+,A!]hkk^=!O'*!%;-%/'!7$!;+,)!$%-'(!>!*($-,%('!

2$! (96$(*%*%+;! -')! $.+;-$;/')! -')! 1$.%*$*)! ),(! 2'! )%*'! \J''*A! ]hgc^=! R2! ')*! ,*%2'! 6+,(!

/+&6$('(! 2')!-+&%;$;/')!-#1$.%*$*)!';*('!)%*')=!0+,)!;'! 2#$662%F,'(+;)!F,#>!;+*('!)%*'!

-$;)!,;!6('&%'(!*'&6)=!R2!G$,-($%*!.%';!';*';-,!/+&6$('(!)$!7$2',(!>!-#$,*(')!)%*')!2,%!

$,))%=!

O'*!%;-%/'!-'!)$*,($*%+;!)'($!6(9)';*9!)+,)!2$!G+(&'!-#,;!6+,(/';*$8'!'*!%2!6'(&'**($!-'!

-9*'(&%;'(! -$;)! ,;! 6('&%'(! *'&6)! )%! 2'! )%*'! ')*! -%7'()%G%9! $,*$;*! F,#%2! 6+,(($%*! 2#P*('A!

/#')*4>4-%('!/+&6+)9!-#,;!&$H%&,&!-#929&';*)!-#1$.%*$*)!-%GG9(';*)!6+))%.2')=!J+,(!/'2$A!

,;!%;-%/'!-'!-%7'()%*9!&$H%&,&!\[&$H^!')*!/$2/,29!6+,(!/1$/,;'!-')!k!/$*98+(%')=!R2!')*!

/$2/,29!>!6$(*%(!-'!2$!2%)*'!-')!1$.%*$*)!6+*';*%'2)!\K;;'H'!]^ e

0+,)!6+,7+;)!';),%*'!/$2/,2'(!2#%;-%/'!-'!)$*,($*%+;!\6+,(/';*$8'^!e!

!!

J+,(! 2')! 929&';*)! S!7'(*)!TA! ;+,)! /$2/,2'(+;)! ,;! 6('&%'(! %;-%/'! -'! )$*,($*%+;! \C]^! ';!

,*%2%)$;*! 2$! -%7'()%*9! &$H%&,&! \[&$H^! -')! 929&';*)! 7'(*)! $G%;! -#')*%&'(! 2$! )$*,($*%+;!

%;*(%;):F,'! -'! /')! 929&';*)=! J,%)! ,;! )'/+;-! %;-%/'! -'! )$*,($*%+;! \C_^! ';! ,*%2%)$;*! 2$!

H
max

= − ln
1

s
max

= ln s
max

S =
H

H
max

×100

)&$H!e!;+&.('!*+*$2!-#,;%*9)!-#1$.%*$*)!-%GG9(';*)!
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-%7'()%*9!&$H%&,&!-')!929&';*)! *+*$,H!6+,(!')*%&'(! 2$!)$*,($*%+;!-')!929&';*)!7'(*)!

6$(!($66+(*!>!2$!*+*$2%*9!-')!929&';*)!-,!)%*'=!

O'*!%;-%/'!7$(%'!';*('!i!\-+&%;$;/'!-#,;'!';*%*9^!>!]ii!\9F,%(96$(*%*%+;!-')!';*%*9)^!

5#%;-%/'!-'!)$*,($*%+;!*+*$2'!\C*^!e!

!
!

5$!6(%)'!';!/+&6*'!-'!2#%;-%/'!-'!-%7'()%*9!\[^!'*!-'!2#%;-%/'!-'!)$*,($*%+;!\C^!')*!

;9/'))$%('!6+,(!$66(9/%'(!2#9*$*!-#,;!&%2%',A!';!6'(&'**$;*!-'!G$%('!(')6'/*%7'&';*!9*$*!

-'!2#19*9(+89;9%*9!-')!1$.%*$*)!'*!-'!2',(!9F,%*$.%2%*9!),(!2'!)%*'=!

OAOAOA*D&?"$)&(+*7")*@$.,;")*);+%&J&f,")*

O+;/'(;$;*! 2')! %;7';*$%(')! G$,;%)*%F,')! '*! G2+(%)*%F,')A! %2! 'H%)*'! 62,)%',()! .$)')! -'!

-+;;9')! $//'))%.2')! 6,.2%F,'&';*! /+&&'! /'22')! -')! /+;)'(7$*+%(')! .+*$;%F,')!

;$*%+;$,HA! 2#%;7';*$%('! ;$*%+;$2! -,! 6$*(%&+%;'! ;$*,('2! \1**6e��%;6;=&;1;=G(^! +,! 2')!

-+;;9')!('/,'%22%')!6$(!-')!$))+/%$*%+;)!;$*,($2%)*')!2+/$2')=!

• J2$;*')!7$)/,2$%(')!

0+,)!$7+;)!,*%2%)9! 2$!.$)'!-'!-+;;9')!6(9)';*'!),(! 2'!)%*'!-,!O+;)'(7$*+%('!D+*$;%F,'!

0$*%+;$2! -,! D$))%;! J$(%)%';! \1**6e��/.;.6=&;1;=G(^=! 5$! &$<',('! 6$(*%'! -'! 2$! O%*9!

E')/$(*')! )'! *(+,7$;*! ),(! 2$! /+&&,;'! -'! O1$&6)4),(4B$(;'A! ;+,)! $7+;)! -9/%-9! -'!

6(';-('! 2')! -+;;9')! -'! /'**'! /+&&,;'=! K! 6$(*%(! -'! /'**'! 2%)*'! -#')6:/')A! ;+,)!

/+;)%-9('(+;)! 2$! 6(9)';/'! -#')6:/')! 6(+*989')A! -#')6:/')! %;7$)%7')! '*! -#')6:/')!

%;-%/$*(%/')!-'!2$!F,$2%*9!-,!&%2%',=!

• J$6%22+;)!-'!<+,(A!K&61%.%';)!'*!L%)'$,H!;%/1',()!

J+,(!2')!8(+,6')!-#')6:/')!$;%&$2')A!;+,)!$7+;)!/1+%)%!-#,*%2%)'(!2')!-+;;9')!%)),')!-#,;!

($66+(*! (9$2%)9! 6$(! @/+)61:('! ';! _i]i! >! 2$! -'&$;-'! -,! CM;-%/$*! -#K882+&9($*%+;!

0+,7'22'! -,! Q$2! B$,.,9'! F,%! 7+,2$%*! ,;'! 9*,-'! ),(! 2'! 6$*(%&+%;'! ;$*,('2! -'! )+;!

St =
Ssunsu + Slinli + Sponpo

nt

C),!e!%;-%/'!-'!)$*,($*%+;!-')!929&';*)!),(G$/%F,')!
0),!e!;+&.('!-#929&';*)!),(G$/%F,')!
C2%!e!%;-%/'!-'!)$*,($*%+;!-')!929&';*)!2%;9$%(')!
;2%!e!;+&.('!-#929&';*)!2%;9$%(')
C6+ e!%;-%/'!-'!)$*,($*%+;!-')!929&';*)!6+;/*,'2)!
;6+!e!;+&.('!-#929&';*)!6+;/*,'2)!
;*!e!;+&.('!*+*$2!-#,;%*9)!-#1$.%*$*!
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*'((%*+%('=!5#9*,-'!$!9*9!'GG'/*,9'!>!2#9/1'22'!-,!*'((%*+%('!-')!)%H!/+&&,;')!/+&6+)$;*!2'!

CK0! -,! Q$2! B$,.,9'!e! O1$&6)4),(4B$(;'A! O(+%))M4D'$,.+,(8A! @&'($%;7%22'A! 5+8;')A!

0+%)%'2! '*! N+(/M=! 5$! O%*9!E')/$(*')! )'! *(+,7'! -$;)! /'! *'((%*+%('=!0+,)! $7+;)! ,*%2%)9! 2')!

-+;;9')!-'!/'*!%;7';*$%('=!5')!6(+)6'/*%+;)!G$,;%)*%F,')!)'!)+;*!-9(+,29')!';*('!<,%22'*!

_iim! '*! &$()! _iih=! 5')! -+;;9')! ,*%2%)9')! ;'! )+;*! 6$)! ,;%F,'&';*! /'22')! -'! 2$! O%*9!

E')/$(*')A!&$%)!$,))%!/'22')!-,!Q$2!B$,.,9'=!

0+,)!$7+;)!/$2/,29!d!%;-%/')!-'!)$*,($*%+;!\6$6%22+;)A!$&61%.%';)!'*!+%)'$,H!;%/1',()^=!

R2! )#$8%*! -,! ;+&.('! -#')6:/')! (9'22'&';*! 6(9)';*')! ),(! 2'! )%*'! 6$(! ($66+(*! $,! ;+&.('!

-#')6:/')! 6+*';*%'22'&';*! 6(9)';*')=! J+,(! 2')! ')6:/')! 6+*';*%'22'&';*! 6(9)';*')!

82+.$2'&';*! ),(! 2'! )%*'A!;+,)!$7+;)!/1+%)%!-'!/+;)%-9('(! 2')!')6:/')!6(9)';*')!-$;)! 2'!

-96$(*'&';*=!

!

!0+,)! $7+;)! ,*%2%)9! 2'! ;+&.('! -#')6:/')! 6(9)';*')! -$;)! 2'! -96$(*'&';*! -'! C'%;'4'*4

B$(;'!e!6+,(!2')!$&61%.%';)!'*!2')!+%)'$,HA!/')!-+;;9')!)'(+;*!%)),')!-,!)%*'!-'!2#R0J0!a!

6+,(!2')!6$6%22+;)A!-,!)%*'!1**6e��WWW=2'6%;'*=G(=!

!

OAFA*1;;0&%3(&.'*_*03*G&(+*D")%3$(")*

OAFABA*D&?"$)&(+*7")*I32&(3()*7"*03*G&(+*D")%3$(")*

K6(:)!$7+%(!89+(9G9(';/9!,;'!61+*+!)$*'22%*'!-'!2$!O%*9!E')/$(*')!\3%8,('!g^!+.*';,'!),(!

U++82'! @$(*1A! ;+,)! $7+;)! 62$/9! 2')! 929&';*)! ),(G$/%F,')! \3%8,('! m^A! 2')! 929&';*)!

2%;9$%(')!\3%8,('!h^!'*!2')!929&';*)!6+;/*,'2)!\3%8,('!]i^=!

S =
Nombre d 'espèces observées sur le site

Nombre d 'espèces observées dans le département
×100
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!

L&@,$"*C*/*:I.(.*)3("00&("*7"*03*G&(+*D")%3$(")*N).,$%"*<*a..@0"*=3$(IQ!

!

L&@,$"*i*/*=0+#"'()*),$J3%&f,")*7"*03*G&(+*D")%3$(")*
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!

L&@,$"*j*/*=0+#"'()*0&'+3&$")*7"*03*G&(+*D")%3$(")*

!

L&@,$"*BP*/*=0+#"'()*;.'%(,"0)*7"*03*G&(+*D")%3$(")*
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5')!929&';*)!),(G$/%F,')A!2%;9$%(')!'*!6+;/*,'2)!6(9)';*)!),(!2$!O%*9!E')/$(*')!+;*!9*9!

2%)*9)!\N$.2'$,!_^!

*

8320"3,*O*/*=0+#"'()*7bI32&(3()*7"*03*G&(+*D")%3$(")*

=0+#"'()*),$J3%&f,")* c,$J3%"*N#OQ*
@*$;8! ckdc_!
"$/1:('! mh_hd!
J2$;*$*%+;!-l$(.(')! didid!
"$(-%;!-l$8(9&';*! ]h_mc!
['(.$/9')!1$,*')! dh]cg!
J($%(%'!$(.+(9'! _kcii!
3+('*!-'!6$(/! hcdh_!
J'2+,)'! b]bhk!
N'(($%;!-'!)6+(*!';1'(.9! mkk]!
N$%22%)! k]_dc!
N$%22%)!)+,)!G,*$%'! dbm]_]!
DI*%&';*! ]big]i!
J$(X%;8! k]idb!
N'(($%;!-'!)6+(*!%&6'(&9$.2'! ]d]]c!

! !=0+#"'()*0&'+3&$")* M.'@,",$*N#Q*
?$;89'!-l$(.(')! ]bcb!
E+,.2'!($;89'!-l$(.(')! dd_b!
[$%'!*$%229'! cmh!
D+(-!-'!(+,*'!;+;!.%*,&9! dcch!
N$2,)!7989*$2%)9! ]]_d!
?,%))'$,! kcd!
D'(8'!-'!/+,()!-l'$,!)'&%4;$*,('22'! gim!
D'(8'!-'!/+,()!-l'$,!;$*,('22'! bhc!
D'(8'!-'!62$;!-l'$,!)'&%4;$*,('22'! k_b!
D'(8'!-'!62$;!-l'$,!;$*,('22'! kcb!
O1'&%;!)'&%!6'(&9$.2'! _d_h!
O1'&%;! _bic!
?+,*')! ]]bim!

! !=0+#"'()*;.'%(,"0)* k,3'(&(+*
B$(')! m!

K(.(')!%)+29)! k!
!

!
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U(I/'!>!/')!-+;;9')!;+,)!$7+;)!/$2/,29!2')!%;-%/$*',()!),%7$;*)!\N$.2'$,!d^!e!

8320"3,*F*/*H'7&%3(",$)*7"*7&?"$)&(+*7")*I32&(3()*7"*03*G&(+*D")%3$(")*

*
W.#2$"*7"*
%3(+@.$&")*

D&?"$)&(+*
7")*I32&(3()**

NSQ*

H'7&%"*7"*
)3(,$3(&.'*B*

NcBQ*

H'7&%"*7"*
)3(,$3(&.'*O*

NcOQ*

=0+#"'()*),$J3%&f,")*N#3>lFZQ* ]c! _A]g! k]Abo! !

=0+#"'()*0&'+3&$")*N#3>lOPQ* ]d! _Aic! kmA]o! !

=0+#"'()*;.'%(,"0)*N#3>ldQ* _! iAkm! c_Ado! !

8.(30*N#3>ldjQ* _h! _Ai]! kdA]o! !

* ! !
! !

=0+#"'()*),$J3%&f,")*?"$()*N#3>lFPQ* ]]! ]Amh! bbAko! bdAko!

=0+#"'()*0&'+3&$")*?"$()*N#3>lBZQ* ]i! _Ai_! gkAbo! kgAco!

=0+#"'()*;.'%(,"0)*?"$()*N#3>lFQ* _! iAkm! k]Aho! c_Ado!

8.(30*N#3>lZCQ* _d! ]Amc! kbA_o! b]Ago!

!

C,(! 2')! bh! 929&';*)! -#1$.%*$*! 6+))%.2')! \K;;'H'! ]^A! ;+,)! ';! $7+;)! ('/';)9! _h=! @;!

6(';$;*! ';! /+&6*'! 2')! 6(+6+(*%+;)! -'! /1$F,'! *M6'! -#929&';*A! ;+,)! $7+;)! /$2/,29! ,;!

%;-%/'! -'! -%7'()%*9! -'! _Ai]=! 5')! 929&';*)! 2%;9$%(')! '*! ),(G$/%F,')! +;*! -')! %;-%/')! -'!

)$*,($*%+;!-'!kmA]o!'*!k]AboA!*$;-%)!F,'!2#%;-%/'!-'!)$*,($*%+;!-')!929&';*)!6+;/*,'2)!

')*!-'!c_Ado=!

O+;/'(;$;*! 2')! 1$.%*$*)! 7'(*)A! /#')*4>4-%('! ;$*,('2)! '*! )'&%4;$*,('2)A! ;+,)! ';! $7+;)!

('/';)9!_d!),(!cb!6+))%.2')=!5#%;-%/'!-'!-%7'()%*9!')*!-'!]Amc=!@;!/+&6$($;*!>!2$!-%7'()%*9!

&$H%&$2'!-')!929&';*)!7'(*)A!2')!%;-%/')!-'!)$*,($*%+;!\C]^!-')!929&';*)!7'(*)!6+;/*,'2)!

'*! 2%;9$%(')! )+;*! -'! k]Aho! '*! gkAboA! $2+()! F,'! 2')! 929&';*)! ),(G$/%F,')! 7'(*)! +;*! ,;!

%;-%/'!-'!)$*,($*%+;!-'!bko=!@;!/+&6$($;*!>!2$!-%7'()%*9!&$H%&$2'!*+*$2'A!2')!%;-%/')!-'!

)$*,($*%+;! \C_^! -')! 929&';*)! 7'(*)! ),(G$/%F,')A! 2%;9$%(')! '*! 6+;/*,'2)! )+;*! -'! bdAkoA!

kgAco!'*!c_Ado=!

OAFAOA*D&?"$)&(+*7")*");9%")*7"*03*G&(+*D")%3$(")*

• :03'(")*

C,(! 2'!*'((%*+%('!-'! 2$!/+&&,;'!-'!O1$&6)4),(4B$(;'A!_]k!')6:/')!+;*!9*9!+.)'(79')=!

L;!('*(+,7'!6$(&%!/'22')4/%!b!')6:/')!6(+*989')!e!

o O$(-$&%;'!%&6$*%';*'!\;$)4$/.*!#./2$".!*5!5=^!

o ['229.+('!7'(*!\F!%%!8')(5#-.).4.5!5=^!
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o J+2M)*%/!>!$%8,%22+;)!\9'%<5".6?(/#$6(%!$"(/!\5=^!?+*1^!

o @6%6$/*%)!>!2$(8')!G',%22')!\,2.2$6".5#?!%%!8').*!!\5=^!O($;*V^!

o 5%)*:('!+7$2'!\3.5"!)$#'-$"$!\5=^!?=D(=^!

C%H!')6:/')!%;7$)%7')!+;*!98$2'&';*!9*9!+.)'(79')!e!!

o K)*'(!>!G',%22')!2$;/9+29')!\=5"!)#%$*6!'%$"(5!\r%22-=^!U=5=0')+&^!

o K(.('!$,H!6$6%22+;)!\G(44%!H$#4$-.4..!3($;/1=^!

o D$2)$&%;'!>!6'*%*')!G2',()!\:/2$".!*5#2$)-.+%')$!EO=^!

o ?+.%;%'(!G$,H4$/$/%$!\@'8.*.$#25!(4'$6$6.$!5=^!

o C9;'`+;!-,!O$6!\B!*!6.'#.*$!I(.4!*5!EO=^!

o C+2%-$8'!-,!O$;$-$!\B'%.4$1'#6$*$4!*5.5!5=^!

K!6$(*%(!-'!2$!2%)*'!F,'!;+,)!$7+;)!,*%2%)9'!\1**6e��/.;.6=&;1;=G(^A!;+,)!6+,7+;)!;+*'(!

2$!6(9)';/'!-#')6:/')!%;-%/$*(%/')!-'!)+2)!1M-(+&+(61')A!/+&&'!/%;F!')6:/')!-'!<+;/)!

\&(*6(5#8(+'*.(5A!&>#6'*1%'/!)$"(5A!&>#!++(5(5A!&>#.*+%!J(5!'*!&>#"!*(.5^A!,;'!')6:/'!-'!(+)'$,!

\;$%$/1)'5".5#!2.1!H'5^!'*!-',H!')6:/')!-'!&$))'**')!\K<2?$#$*1(5".+'%.$!'*!K>#%$".+'%.$^A!

$%;)%!F,'!2$!6(9)';/'!-'!2$![+,2F,'!2$%;',)'!\F'%6(5#%$*$"(5^!%;-%/$*(%/'!-')!6($%(%')!-'!

G$,/1'=!

• :3;&00.')*7&,$'")T*1#;I&2&"')*"(*]&)"3,>*'&%I",$)*

E$;)!2'!Q$2!B$,.,9'A!c]!')6:/')!-'!J$6%22+;)!-%,(;')!+;*!9*9!('/';)9')!\K;;'H'!_^!),(!

]]g!')6:/')!6(9)';*')!-$;)! 2'!Q$24-'4B$(;'!\gg^A!)+%*!,;! %;-%/'!-'!)$*,($*%+;!-'!dbo!

\N$.2'$,!c^=!J$(&%!'22')A!g!)+;*!-9*'(&%;$;*')!�0R@33A!-+;*!_!)+;*!6(+*989')!$,!;%7'$,!

(98%+;$2!e! 2'! U($;-! )M27$%;! \3./!*.".5# 2'2(%.! 5=^! '*! 2$! U($;-'! *+(*,'! \L</2?$%.5#

2'%<6?%')'5!5=^!

E+,V'! ')6:/')! -#$&61%.%';)! +;*! 9*9! ('/';)9')! ),(! 2'! *'((%*+%('! \K;;'H'! d^! ),(! ]m!

')6:/')!6+))%.2')!-$;)!2'!-96$(*'&';*A!)+%*!,;!%;-%/'!-'!)$*,($*%+;!-'!g_o!\N$.2'$,!c^=!

J$(&%!'22')A!]]!)+;*!6(+*989')A!-+;*!,;'A! 2'!N(%*+;!/(P*9!\K)."'*#6).5"$"(5!5$,(';*%^A!')*!

%;)/(%*'!>! 2#$;;'H'!RR!-'! 2$!-%('/*%7'!S![$.%*$*)!T!'*!-',H!)+;*!-9*'(&%;$;*')!�0R@33A! 2$!

?$%;'**'!7'(*'!\F<%$#$)8')!$!5!=^!'*!2'!O($6$,-!/$2$&%*'!\,2.4$%!$#6$%$/."$!5$,(';*%^=!

J$(&%! 2')! _cm! ')6:/')! -#+%)'$,H! ;%/1',()! ('/';)9')! -$;)! 2'! Q$24-'4B$(;'A! hk! +;*! 9*9!

+.)'(79')! ),(! 2'! *'((%*+%('! 9*,-%9! \K;;'H'! c^A! )+%*! ,;! %;-%/'! -'! )$*,($*%+;! -'! dho!
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\N$.2'$,!c^=!J$(&%! /')! ')6:/')A! ]m! )+;*!-9*'(&%;$;*')!�0R@33!';! R2'4-'43($;/'!'*�+,!

%;)/(%*')!>!2#$;;'H'!R!-'!2$!-%('/*%7'!S!L%)'$,H!T=!!

8320"3,*Z*/*H'7&%3(",$)*7"*7&?"$)&(+*7")*");9%")*J3,'&)(&f,")*),$*03*G&(+*D")%3$(")*

a$.,;"*
7b");9%")*

W.#2$"*7b");9%")*
73')*0"*

7+;3$("#"'(*

W.#2$"*7b");9%")*
.2)"$?+")*
0.%30"#"'(*

H'7&%"*7"*
)3(,$3(&.'*

:3;&00.')*
7&,$'")*

]]g! c]! dbAio!

1#;I&2&"')* ]m! ]d! g_A_o!
]&)"3,>*
'&%I",$)*

_cm! hk! dmAgo!

!

OAZA*D&)%,))&.'*/*G.'%0,)&.'*

OAZABA*Y&03'*),$*03*G&(+*D")%3$(")*

• =(3(*3%(,"0*

@;! 6(';$;*! ';! /+&6*'! 2'! ;+&.('! *+*$2! -'! *M6')! -#929&';*)! '*! 2',()! 6(+6+(*%+;)!

(')6'/*%7')!\),(G$/'A!2+;8,',(!+,!;+&.('^A!2#%;-%/'!-'!-%7'()%*9!82+.$2'!-,!)%*'!\_Ai]^!')*!

),69(%',(! >! 2#%;-%/'! -'! -%7'()%*9! -')! ')6$/')! 7'(*)! \]Amc^=! O'*! %;-%/'! -'! .%+-%7'()%*9!

*(+,7'! ,;'! (9'22'! ,*%2%*9! 6+,(! /+&6$('(! 62,)%',()! )%*')! ';*('! ',H=! R/%A! /+&&'! ;+,)!

;#$7+;)!$;$2M)9!F,#,;!)%*'A!;+,)!;'!6+,((+;)!6$)!';!*%('(!-'!/+;/2,)%+;)!)%8;%G%/$*%7')=!

5$!)$*,($*%+;!82+.$2'!\kdA]o^!&+;*('!F,'!2')!929&';*)!-,!)%*'!\S!7'(*)!T!+,!S!8(%)!T^!+;*!

,;'!('6(9)';*$*%7%*9!$))'V!.+;;'!&$%)!6'(G'/*%.2'=!C%!2#+;!)'!G+/$2%)'!),(!2$!-%7'()%*9!-')!

929&';*)!S!7'(*)!TA!;+,)!$7+;)!('/';)9!_d!*M6')!-#929&';*)!),(! 2')!cg!6+))%.2')=!K%;)%A!

2#%;-%/'!-'!)$*,($*%+;!%;*(%;):F,'!-')!1$.%*$*)!7'(*)!\C]^!')*!-'!kbA_o=!0+,)!6+,((%+;)!

6';)'(! F,'! 2$! ('6(9)';*$*%7%*9! -')! ')6$/')! 7'(*)! ')*! 62,*f*! )$*%)G$%)$;*'=! J+,(*$;*!

2+()F,#+;! 2$! /+&6$('! 6$(! ($66+(*! $,H! 929&';*)! *+*$,H! -,! )%*'A! ;+,)! *(+,7+;)! ,;'!

)$*,($*%+;! -'! b]AgoA! /#')*4>4-%('! ,;'! 7$2',(! 62,*f*!&+M';;'=! J2,)! )69/%G%F,'&';*A! 2')!

929&';*)!2%;9$%(')!S!7'(*)!T!+;*!,;!*$,H!)$*,($*%+;!$))'V!)$*%)G$%)$;*!\kgAco^!*$;-%)!F,'!

2')!929&';*)!),(G$/%F,')!S!7'(*)!T!+;*!,;!*$,H!&+M';!\bdAko^!'*!2')!929&';*)!6+;/*,'2)!

S!7'(*)!T!+;*!,;!*$,H!62,)!G$%.2'!\c_Ado^=!!
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3$/'!>!/')!(9),2*$*)A!;+,)!6+,7+;)!<,)*'!-%('!F,'!2')!929&';*)!-#1$.%*$*)!8(%)A!/#')*4>4-%('!

2')! ),(G$/')! /+;)*(,%*')! %&6'(&9$.2')! F,%! ;'! 6$(*%/%6';*! 6$)! $,! G+;/*%+;;'&';*! -'!

2#9/+)M)*:&'A!('6(9)';*';*!,;'!6$(*!%&6+(*$;*'!-$;)!2$!-%7'()%*9!-')!1$.%*$*)!-,!)%*'=!

J$($22:2'&';*A!)%!2#+;!/1+%)%*!-'!G%H'(!>!bio!2'!)',%2!&+M';!-'!2#%;-%/'!-'!)$*,($*%+;!-')!

')6:/')!$;%&$2')A! 2#%;-%/'!-'!)$*,($*%+;!-')!$&61%.%';)!\g_A_o^!&+;*('!F,'!2$!F,$2%*9!

-')!)%*')!$F,$*%F,')!')*!62,*f*!.+;;'!\N$.2'$,!c^=!O'6';-$;*A! 2')!%;-%/')!-'!)$*,($*%+;!

62,*f*!G$%.2')!-')!6$6%22+;)!-%,(;')!\dbo^!'*!-')!+%)'$,H!;%/1',()!\dmAgo^!\N$.2'$,!c^!

%;-%F,';*!,;!6+*';*%'2!-M)G+;/*%+;;'&';*!-'!2#9/+)M)*:&'!-v!>!*(+%)!($%)+;)!6(%;/%6$2')=!

\]^! K,! 7,! -')! (9),2*$*)! -'! 2$! -%7'()%*9! -')! 1$.%*$*)A! ;+,)! 6+,7+;)! -%('! F,'! 2')!

)$*,($*%+;)!62,*f*!&$,7$%)')!-')!+%)'$,H!'*!-')!6$6%22+;)!6',7';*!P*('!-,')!>!2$!G+%)!>!2$!

*(+6! G$%.2'! -%7'()%*9! -')! ')6$/')! 7'(*)! /+&6+)$;*! 2'! )%*'A! $%;)%! F,#,;! ('6(9)';*$*%7%*9!

*(:)! &+M';;'! -'! /1$/,;! -')! /')! ')6$/')=! \_^! 5')! &$,7$%)! (9),2*$*)! -,! ;+&.('! -'!
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+;*! -#$,*(')! $/*%+;)! -$;)! 2'! &+-:2'=! 5')! $8(%/,2*',()! 6',7';*! /1$;8'(! 2'! &+-'! -'!

/,2*,('!-'!2',()!/1$&6)!\/+;7';*%+;;'22'!+,!.%+2+8%F,'^!'*!2'!G+(')*%'(!6',*!-9/%-'(!-'!

/+,6'(! -')! 6$(/'22')! -'! G+(P*! \9/2$%(/%'! +,! /+,6'! ($)'^=! 5#9/+2+8,'! $! 6+,(! (f2'! -'!

/+;)'%22'(! '*! $7'(*%(! 2')! $,*(')! $/*',()! 6$(! ($66+(*! $,H! %&6$/*)! F,#%2)! +;*! ),(!

2#9/+)M)*:&'=!

5')! %;*'($/*%+;)! ';*('! 2')! -%GG9(';*')! /+&6+)$;*')! -,! &+-:2'! )+;*! (9),&9')! -$;)! 2$!

-%$8($&&'!),%7$;*!\3%8,('!]_^=!
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!

L&@,$"*BO*/*D&3@$3##"*7")*&'("$3%(&.')*7,*#.790"*W"6D&)($&%(*

!

FAOA*M"*("$$&(.&$"

J+,(!F,'! 2'!&+-:2'!6,%))'!P*('!$-$6*9!>! *+,*')! 2')!)%*,$*%+;)!(';/+;*(9')A!;+,)!$7+;)!

-9/%-9!-'!&+-92%)'(!,;!6$M)$8'!G%/*%G!/+&6+)9!-'!7%22'A!G+(P*!'*!/1$&6!\3%8,('!]d^=!0+,)!

$7+;)!&+-92%)9!,;!*'((%*+%('!/+&6+)9!-'!__b!/'22,2')!\kk!/'22,2')!-'!G+(P*A!kc!/'22,2')!-'!

/1$&6!'*!mb!/'22,2')!-'!7%22'^!-#,;'!),(G$/'!-'!]!1'/*$('!/1$/,;'=!O'**'!),6'(G%/%'!;+,)!$!

6$(,!$-$6*9'!>!;+*('!6(+.29&$*%F,'A!/$(!'22'!')*!),GG%)$;*'!6+,(!&+-92%)'(! 2$!-%7'()%*9!

-,!6$M)$8'A!'*!;#')*!6$)!*(+6!92'79'!6+,(!(')*'(!)%&62'!>!89('(!6$(!2')!$/*',()=!

!"#$%&'()*+&

,-../&

012/3+/&4-2/#5&

6#-)/&

78)-35.+/5)&

9)($(+/5)&

:3(.(85/&

'()/2;/)&

:#5&

)&

'()*+&

4-2/#5&

'()* !"

012/3+

:#5& !"!"#$!"#$'()*+&

/5)&

3(12/-../
)&

3(12/-../)&3(12/-../)&

3(12/-../)&

#3"/+/)&+/))#-1&#3"
/+/)

&+/)
)#-1

&

<#.-=/)&

.>#$?1#8/$/1+&

3(1
2+)5

-)/&@
A:9

&

35.;</)&3(5%/)&

?%5)/)&

%(..5/)&

%(..5/)&

?%5)/)&

2/&1(5))-)&

2/&1
(5))

-)&
2/&1(5))-)&

2/&1(5))-)&

)?85./)&./2&%/2+/2&

1-3"/)&
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!

L&@,$"*BF*/*:35)3@"*7,*#.790"*W"6D&)%($&%(*

5')!-%GG9(';*)!*M6')!-'!/'22,2')!e!

! 3+(P*!

! 3+(P*!y!9/2$%(/%'!

! 3+(P*!y!/+,6'!($)'!

! O,2*,('!/+;7';*%+;;'22'!

! O,2*,('!.%+2+8%F,'!

! O+;)*(,/*%+;!'H%)*$;*'!

! O+;)*(,/*%+;!;+,7'22'!/2$))%F,'!

! O+;)*(,/*%+;!;+,7'22'!9/+4/+;`,'!

!
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5')!+//,6$;*)!-')!/'22,2')!e!

O'22,2'!+//,69'!6$(!,;!%;)'/*'! O'22,2'!+//,69'!6$(!,;!+%)'$,!

!!

FAFA*M")*3%(",$)*

!

• 5'!G+(')*%'(!

n;!)',2! G+(')*%'(!')*!6(9)';*!),(! 2'!*'((%*+%('=!J+,(!),.)%)*'(! %2!-+%*! *%('(!-')!('7';,)!>!

6$(*%(!-')!bh!6$(/'22')!-'!G+(P*)!F,#%2!6+)):-'=!

0+,)!$7+;)!-9/%-9!$(.%*($%('&';*!-'!G%H'(!2'!(';-'&';*!-'!.$)'!-#,;'!/'22,2'!-'!G+(P*!>!

]ii=!O1$F,'!/'22,2'!-'!7%22'!$7+%)%;$;*'!2'!-%&%;,'!-'!]iA!-,!G$%*!-'!2$!6+22,*%+;!F,#'22'!

6',*! 9&'**('=! J,%)! )%! 2#%;)'/*'! ')*! 6(9)';*! ),(! 2$! /'22,2'A! $2+()! )+;! (';-'&';*! )'($!

-%&%;,9!-'!]ioA!/$(!%2!')*!/+;)%-9(9!/+&&'!;,%)%.2'!6+,(!2$!6(+-,/*%+;!-'!.+%)=!

K! /1$F,'! *+,(A! 6+,(! &%',H! -M;$&%)'(! 2'! <',A! ;+,)! $7+;)! 2%&%*9! >! b! 2'! ;+&.('!

-#%;*'(7';*%+;)!6+))%.2')!6$(! 2'! G+(')*%'(!-$;)! )$! G+(P*=! R2! $! 2'! /1+%H! ';*('! (9$2%)'(!,;'!

9/2$%(/%'!+,!,;'!/+,6'!($)'=!

5+()F,#,;'!9/2$%(/%'!')*!'GG'/*,9'A!2$!7$2',(!-,!(';-'&';*!-'!2$!/'22,2'!')*!*($;)G+(&9'!

';! 7$2',(! G%;$;/%:('=! J$(! 'H'&62'A! 6+,(! ,;! (';-'&';*! -'! ]iiA! ,;'! 9/2$%(/%'! 2,%!

($66+(*'($!,;'!)+&&'!-'!]iiA!F,%!)'($!$<+,*9'!>!)+;!/+&6*'!.$;/$%('=!5'!*+,(!-#$6(:)A!

2$!/'22,2'!$,($!('*(+,79!)+;!9*$*!$-,2*'A!'*!%2!6+,(($!>!;+,7'$,!'GG'/*,'(!,;'!$/*%+;=!

5+()F,#,;'! /+,6'! ($)'! ')*! 'GG'/*,9'A! %2! 8$8;'! ]i! G+%)! 2'! (';-'&';*! -'! 2$! /'22,2'A!&$%)!

-'7($! $**';-('! b! *+,()! 6+,(! F,'! 2$! G+(P*! ('/+,7('! )+;! 9*$*! $-,2*'! '*! F,#%2! 6,%))'! M!

'GG'/*,'(!,;'!$/*%+;=!

!

• 5')!$8(%/,2*',()!
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E',H! $8(%/,2*',()! )+;*! 6(9)';*)! ),(! 2'! *'((%*+%('=! J+,(! ),.)%)*'(! %2)! -+%7';*! *%('(! -')!

('7';,)!-')!6$(/'22')!-'!/1$&6)!F,#%2)!6+)):-';*=!

0+,)!$7+;)!G%H9!$(.%*($%('&';*!2'!(';-'&';*!-'!.$)'!-#,;'!/'22,2'!-'!/,2*,('!>!]ii=!@*!

/1$F,'!/'22,2'!-'!7%22'!$7+%)%;$;*'!2'!-%&%;,'!-'!bA!-,!G$%*!-'!2$!6+22,*%+;!F,#'22'!9&'*=!!

C%!2$!/'22,2'!')*!G$7+($.2'!>!2#+%)'$,A!$2+()!)+;!(';-'&';*!)'($!$,8&';*9!-'!dio!\3%8,('!

]c^=! C%! 2$! /'22,2'! ')*! >! ,;'! -%)*$;/'! -'! ]! -#,;'! /'22,2'! G$7+($.2'! >! 2#+%)'$,A! $2+()! )+;!

(';-'&';*!;'!)'($!$,8&';*9!-'!)',2'&';*!-'!_io=!C%!2$!/'22,2'!')*!>!,;'!-%)*$;/'!-'!_!

-#,;'!/'22,2'!G$7+($.2'!>!2#+%)'$,A!$2+()!)+;!(';-'&';*!)'($!$,8&';*9!-'!]io=!

!

L&@,$"*BZ*/*!"'7"#"'(*7")*%,0(,$")*"'*J.'%(&.'*7"*03*;$+)"'%"*7"*0b.&)"3,*

!

@;),%*'A! )%! 2'! /1$&6! ')*! /,2*%79! ';! $8(%/,2*,('! .%+2+8%F,'A! 2'! (';-'&';*! ')*! -%&%;,9!

\[$2.'(8!q!C%22'.$X!s(%)*';)';=A!]hhg!a!B$'-'(!!"#$%=A! _ii_^=!0+,)!$7+;)! G%H9!>!_io! 2$!

.$%))'! -,! (';-'&';*! -,'! >! 2#$.)';/'! -#,*%2%)$*%+;! -'! 6(+-,%*)! %)),)! -'! 2$! /1%&%'! -'!

)M;*1:)'A!6')*%/%-')!+,!';8($%)=!

J+,(!/+;)'(7'(!,;'!-M;$&%F,'!-'!<',A!;+,)!$7+;)!-9/%-9!F,'!2')!$8(%/,2*',()!6+,7$%';*!

/1$;8'(!2'!&+-'!-'!/,2*,('!-'!)',2'&';*!b!-'!2',()!/1$&6)!>!/1$F,'!*+,(A!6+,(!6$))'(!

-'!/+;7';*%+;;'2!>!.%+2+8%F,'!+,!-'!.%+2+8%F,'!>!/+;7';*%+;;'2=!

O1$F,'! $8(%/,2*',(! (9/+2*'! 2$! *+*$2%*9! -'! )')! /1$&6)! /1$F,'! $;;9'=! 5$! )+&&'! -'! )')!

(';-'&';*)!')*!$2+()!$/F,%)'!)+,)!G+(&'!-'!&+;;$%'=!

n;'!6(%&'!S!.%+!T!')*!$**(%.,9'!>! 2#$8(%/,2*',(! 2+()F,#%2! /,2*%7'!$,!&+%;)!]i!/1$&6)!';!

$8(%/,2*,('!.%+2+8%F,'!6';-$;*!d!*+,()=!R2!('/'7($!2$!6(%&'!-#,;!&+;*$;*!-'!biii=!R2!2,%!

G$,-($!d!*+,()!6+,(!2#+.*';%(!>!;+,7'$,=!

!

y!di!o! y!_i!o! y!]i!o!
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• 5'!&$%('!

5'!&$%('!-'! 2$! 7%22'! ')*! 2>!6+,(!89('(! )+;! *'((%*+%('=! R2! $,*+(%)'! 2')! *($;)$/*%+;)A! +,! 2')!

('G,)'!';!G$%)$;*!-(+%*!-'!6(9'&6*%+;=!

5+()F,#,;'! *($;)$/*%+;! ')*! ';! 6$))'! -#P*('! 'GG'/*,9'A! 2'!&$%('! 6',*! 2$! ('G,)'(! '*! G$%('!

-(+%*! -'! 6(9'&6*%+;=! 5'! *'(($%;! )'($! $/F,%)! $,! 6(%H! F,%! $7$%*! 9*9! /+;7';,! 2+()! -'! 2$!

-%)/,))%+;!';*('!2'!6(+6(%9*$%('!'*!2'!6(+&+*',(A!'*!2'!*M6'!-'!2$!/'22,2'!)'($!%;/1$;89=!

5$!7$2',(!-#,;'!/'22,2'!')*!G+;/*%+;!-'!/'!F,#%2!M!$!$,*+,(!\3%8,('!]b^=!n;'!/'22,2'!-'!G+(P*!

+,! ,;'! /'22,2'! -'! 7%22'! $,8&';*'! -'! _i! 2$! 7$2',(! -'! 2$! /'22,2'A! *$;-%)! F,#,;! /1$&6!

2#$,8&';*'! -'! ]i=! 0+,)! $7+;)! /1+%)%! F,'! 2$! 6(9)';/'! -'! G+(P*! +,! -'! 7%22'! )'($%*! 62,)!

('/1'(/19'!6$(!2')!1$.%*$;*)A!F,'!2$!6(9)';/'!-#,;!/1$&6=!n;!.+;,)!-'!]i!')*!$<+,*9!)%!2$!

/'22,2'!')*!';*+,(9'!,;%F,'&';*!-'! G+(P*)!+,!-'!7%22')=!n;!.+;,)!-'!di!')*!$<+,*9!)%! 2$!

/'22,2'!')*!';*+,(9'!-'!\_!G+(P*)�!c!7%22')^A!\d!G+(P*)�!d!7%22')^!+,!\c!G+(P*)�!_!7%22')^=!E,!

G$%*!-')!;,%)$;/')!7%),'22')A!)+;+(')!'*!+2G$/*%7')A! 2$!6(9)';/'!-#,;'!)*$*%+;!-#96,($*%+;!

';!/+;*$/*!$7'/!2$!/'22,2'!-%&%;,'($!)$!7$2',(!-'!bbo=!
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!

L&@,$"*Bd*/*`30",$*7")*%"00,0")*7,*#.790"*W"6D&)($&%(*

n;'! 6(%&'! S!.%+-%7'()%*9!T! ')*! $**(%.,9'! $,! &$%('! 2+()F,'! 2'! ;+&.('! -'! /'22,2')!

G$7+($.2')!>! 2#+%)'$,!')*! ),69(%',(!>!_i!'*!/+;)*$;*!+,!';!$,8&';*$*%+;!$,!/+,()!-'!c!

*+,()!/+;)9/,*%G)=!5+()F,'!2$!6(%&'!$!9*9!+.*';,'A!%2!G$,-($!c!$,*(')!*+,()!6+,(!2#+.*';%(!

>!;+,7'$,=!O'**'!6(%&'!')*!-#,;!&+;*$;*!-'!]iiii=!

5+()F,'! g! ;+,7'22')! /'22,2')! )+;*! /+;)*(,%*')A! 2$! &$%(%'! -+%*! /+;)*(,%('! -')!

%;G($)*(,/*,(')!6+,(!(96+;-('!$,H!.')+%;)!-')!;+,7'$,H!1$.%*$;*)! \$&9;$8'&';*!-')!

(+,*')A!/+;)*(,/*%+;!-#9/+2')A!'*/=^=!5'!&+;*$;*!-'!2#%;7')*%))'&';*!')*!-'!diii=!

5'! *$,H! -'! *$H$*%+;! -')! ('7';,)! $8(%/+2')! '*! G+(')*%'()! ')*! -9/%-9! 6$(! 2$! B$%(%'=! K,!

/+&&';/'&';*A!%2!')*!-'!bo=!5')!$8(%/,2*',()!'*!2'!G+(')*%'(!)+;*!%&6+)9)!>!bo!),(!2')!

('7';,)!F,#%2)!*%(';*!-'!2',()!'H62+%*$*%+;)=!O'!*$,H!6',*!P*('!&+-%G%9!*+,)!2')!d!*+,()=!

!
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• 5'!6(+&+*',(!

R2!6',*!/+;)*(,%('!)+%*!-'!&$;%:('!/2$))%F,'A!)+%*!-'!&$;%:('!9/+4/+;`,'!),(!2')!*'(($%;)!

F,#%2!$!$/1'*9!$,!G+(')*%'(!+,!$,H!$8(%/,2*',()=!

5'! /+v*! -#,;'! /+;)*(,/*%+;! /2$))%F,'! ')*! -'! ]ii=! 5'! 6(%H! -'! ('7';*'! ')*! -'! ]Am! G+%)! 2$!

7$2',(!-,!*'(($%;=!5'!/+v*!-#,;'!/+;)*(,/*%+;!9/+4/+;`,'!')*!-'!]bi=!5'!6(%H!-'!('7';*'!

')*!-'!]Ab!G+%)!2$!7$2',(!-,!*'(($%;=!@;!'GG'*A!2$!/+;)*(,/*%+;!-#,;!.I*%&';*!9/+4/+;`,!')*!

)+,7';*!62,)!/+v*',)'!F,'!/'22'!-#,;!.I*%&';*!/2$))%F,'=!0+,)!$7+;)!-9/%-9!-'!G%H'(!,;!

6(%H!-'!7';*'!&+%;)!92'79!6+,(!2#9/+4/+;/'6*%+;!$G%;!-'!;'!6$)!6+,))'(!2'!6(+&+*',(!>!

9/+4/+;)*(,%('!6+,(!,;!8$%;!G%;$;/%'(=!

5$!-96';)'!-'!2$!/+;)*(,/*%+;!)'!G'($!2+()!-,!*+,(!-'!2#$/1$*!-,!*'(($%;A!&$%)!2$!('/'**'!-'!

2$!7';*'!-')!*'(($%;)!/+;)*(,%*)!)'!G'($!$,!*+,(!-#$6(:)=!

• 5#9/+2+8,'!

5#9/+2+8,'! /+;;$�*! 2')!-M;$&%F,')!-'!6+6,2$*%+;)!-#%;)'/*')! '*!-#+%)'$,HA! $%;)%! F,'! 2'!

6(+/')),)!;$*,('2!-#96,($*%+;!-'!2#'$,=!

C+;!(f2'!')*!-'!/+;)'%22'(!+,!-#$7'(*%(!2')!$,*(')!$/*',()!6+,(!$&92%+('(!2',()!6($*%F,')!

$G%;!-'!/+;)'(7'(!,;!9F,%2%.('!-'! 2#9/+)M)*:&'=!J';-$;*! 2'!-9(+,2'&';*!-,! <',A! %2!6',*!

/%(/,2'(!'*!7';%(!/+;)'%22'(!2')!$,*(')!<+,',()=!

• ?9),&9!-')!('/'**')!'*!-96';)')!-'!/1$F,'!$/*',(!\N$.2'$,!k^!e!

8320"3,*E*/*!"%"((")*"(*7+;"')")*7"*%I3f,"*3%(",$*

1%(",$* !"%"((")* D+;"')")*

-3&$"* • N$H')!),(!2')!/+,6')!'*!2')!

(9/+2*')!

• J(%&'!S!.%+-%7'()%*9!T!

• K/1$*!-'!)*$*%+;)!-#96,($*%+;!

• 3($%)!-'!G+;/*%+;;'&';*!-')!CN@J!

• E(+%*!-'!6(9'&6*%+;!

• R;7')*%))'&';*!,(.$%;!

:$.#.(",$* • Q';*'!-')!*'(($%;)!/+;)*(,%*)! • K/1$*)!-'!*'(($%;)!

• O+;)*(,/*%+;!),(!2'!*'(($%;!

1@$&%,0(",$* • ?'7';,)!-'!2$!(9/+2*'!-')!/1$&6)!

• ?'7';,)!-')!7';*')!-'!*'(($%;)!

• J(%&'!S!.%+!T!

• N$H')!),(!)')!('7';,)!-'!(9/+2*'!

• 3($%)!G%H')!-'!G+;/*%+;;'&';*!

L.$")(&"$* • ?'7';,)!-')!/+,6')!-'!2$!G+(P*!

• ?'7';,)!-')!7';*')!-'!*'(($%;)!

• N$H')!),(!)')!('7';,)!-'!/+,6')!

• 3($%)!G%H')!-'!G+;/*%+;;'&';*!
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FAZA*M")*$")).,$%")*

• @$,!

5#%;-%/'!-'!2$!F,$2%*9!-'!2#'$,!\t^!-96';-!-,!*M6'!-')!/'22,2')!6(9)';*')!-$;)!2'!6$M)$8'=!

0+,)!$7+;)!$(.%*($%('&';*!$))%8;9!>!/1$F,'!*M6'!-'!/'22,2'A!,;'!7$2',(!('2$*%7'!$G%;!-'!

*($-,%('!)+;!%&6$/*!62,)!+,!&+%;)!G+(*!),(!2'!6(+/')),)!;$*,('2!-'!2#96,($*%+;!-'!2#'$,!

\N$.2'$,!g^=!!

8320"3,*C*/*H#;3%(*7,*(5;"*7"*%"00,0"*),$*03*f,30&(+*7"*0b"3,*

85;"*7"*%"00,0"* H#;3%(*),$*0^&'7&%"*7"*03*

f,30&(+*7"*0^"3,*

O+;)*(,/*%+;!'H%)*$;*'! 4b!

O+;)*(,/*%+;!;+,7'22'!/2$))%F,'! 4b!

O,2*,('!/+;7';*%+;;'22'! 4d!

O+;)*(,/*%+;!;+,7'22'!9/+4/+;`,'! 4_!

3+(P*!y!/+,6'!($)'! i!

O,2*,('!.%+2+8%F,'! y]!

3+(P*!y!9/2$%(/%'! y_!

3+(P*! yb!

C*$*%+;!-#96,($*%+;! y]ii!

!

5')!7$2',()!-#%&6$/*!-')!/'22,2')!)+;*!$--%*%+;;9')!$G%;!-'!-+;;'(!2$!F,$2%*9!-'!2#'$,!-'!

2$!7%22'=!n;'!/+;)*(,/*%+;!'H%)*$;*'!'*!,;'!/+;)*(,/*%+;!;+,7'22'!/2$))%F,'!$!2')!%&6$/*)!

2')! 62,)! ;98$*%G)! ),(! 2$! F,$2%*9! -'! 2#'$,=! K! 2#%;7'()'A! 2$! G+(P*! $! 2#%&6$/*! 2'! 62,)! 6+)%*%G=!

09$;&+%;)A! 2$!F,$2%*9!-'! 2#'$,!6',*!P*('!$&92%+(9'! \y]ii^!';!/+;)*(,%)$;*!,;'! )*$*%+;!

-#96,($*%+;=!5'!&$%('!$/1:*'!,;!*'(($%;!$,!/1+%HA!&$%)!$,!6(%H!-,!&$(/19=!5'!;+&.('!-'!

)*$*%+;)! -#96,($*%+;! ;#')*! 6$)! 2%&%*9A!&$%)! /1$F,'! )*$*%+;! -#96,($*%+;! $,($! ,;! 6(%H! -'!

/+;)*(,/*%+;!\_iii^!'*!,;!6(%H!-'!G+;/*%+;;'&';*!\bii!>!/1$F,'!*+,(^=!

0+,)! $7+;)! $(.%*($%('&';*! /1+%)%! -'! /2$))'(! 2$! F,$2%*9! -'! 2#'$,! )'2+;! 2')! 7$2',()!

),%7$;*')!\N$.2'$,!m^=!
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8320"3,*i*/*G03))"#"'(*7"*0b+(3(*7"*03*f,30&(+*7"*0b"3,*

H'7&%"*7"*03*f,30&(+*7"*0b"3,*NkQ* =(3(*7"*03*f,30&(+*7"*0b"3,*

�!4gii! N(:)!&$,7$%)!

4gii!�!t!�!4cii! B$,7$%)!

4cii!�!t!�!4]ii! B+M';!

4]ii!�!t!�!_ii! D+;!

t!�!_ii! N(:)!.+;!

!

• R;)'/*')!

5#%;)'/*'! <+,'!,;!(f2'!-'!6+22%;%)$*',(!-$;)! 2')!/1$&6)!\$,8&';*$*%+;!-,!(';-'&';*^A!

&$%)!')*!,;!6$($)%*'!6+,(!2$!G+(P*!\-%&%;,*%+;!-,!(';-'&';*^=!

n;'!/'22,2'!')*! G$7+($.2'!>! 2#%;)'/*'! 2+()F,#'22'!')*!';*+,(9'!-#$,!&%;%&,&!]!/,2*,('A!]!

G+(P*!'*!]!7%22'=!

C%!2$!/'22,2'!-'7%';*!-9G$7+($.2'!>!2#%;)'/*'A!%2!),(7%*!,;!*+,(!\)+;!)M&.+2'!-$;)!2$!/'22,2'!

-'7%';*!(+,8'^!6,%)!-%)6$($�*!-'!2$!/'22,2'!$,!*+,(!),%7$;*=!

!

• L%)'$,H!

5#+%)'$,!$!,;!(f2'!-'!(98,2$*',(!-'!6')*')!-$;)!2')!/1$&6)A!%2!$,8&';*'!2',(!(';-'&';*A!

<,)F,#>!,;'!-%)*$;/'!-'!_!/'22,2')=!

n;'!/'22,2'!')*!G$7+($.2'!>!2#+%)'$,!2+()F,#'22'!')*!';*+,(9'!-#$,!&%;%&,&!e!

• _!/,2*,(')!/+;7';*%+;;'22')!'*!_!G+(P*)!

• +,!]!/,2*,('!.%+2+8%F,'!'*!_!G+(P*)!

C%!2$!/'22,2'!-'7%';*!-9G$7+($.2'!>!2#+%)'$,A!%2!),(7%*!,;!*+,(!\)+;!)M&.+2'!-$;)!2$!/'22,2'!

-'7%';*!(+,8'^!6,%)!-%)6$($�*!-'!2$!/'22,2'!$,!*+,(!-#$6(:)=!

!

ZA*M")*)%+'3$&.)*
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ZABA*M"*7+$.,0"#"'(*7,*[",*7"*$m0")*

K!/1$F,'!*+,(A!2'!6(+&+*',(!$/1:*'!-')!*'(($%;)!\G+(P*!+,!/1$&6)^!6+,(!M!/+;)*(,%('!-')!

.I*%&';*)=! 5')! $8(%/,2*',()! /,2*%7';*! 2',()! /1$&6)! 6+,(! 6(+-,%('! -')! ('))+,(/')!

$2%&';*$%(')!'*!$7+%(!-')!('7';,)=!5'!G+(')*%'(!8:('!)$!G+(P*!'*!/+,6'!-,!.+%)!6+,(!$7+%(!

-')!('7';,)=!J$(! 2',()!$/*%7%*9)A! /')!$/*',()!+;*!,;! %&6$/*!),(! 2$!F,$2%*9!-'! 2#'$,!-'! 2$!

;$66'! 61(9$*%F,'! '*! ),(! 2$! .%+-%7'()%*9! \-M;$&%F,'! -')! 6+6,2$*%+;)! -#%;)'/*')! '*!

-#+%)'$,H^=! 5'! &$%('! 7'%22'! $,! .+;! -97'2+66'&';*! -'! )$! 7%22'! ';! $,*+(%)$;*! 2')!

/+;)*(,/*%+;)A! ';! G$%)$;*! -(+%*! -'! 69('&6*%+;A! ';! )#$)),($;*! F,'! 2'! *'((%*+%('! -'! )$!

/+&&,;'! )'! -97'2+66'! -'! G$`+;! -,($.2'=! @;G%;A! 2#9/+2+8,'! /+;)'%22'! +,! $2'(*'! 2')!

-%GG9(';*)! $/*',()! )%! 2',()! /1+%H! -'! -97'2+66'&';*! (%)F,';*! -#$7+%(! -')! /+;)9F,';/')!

;98$*%7')!6+,(!2#';7%(+;;'&';*=!

O')! $/*%+;)! 6(';-(+;*! 'GG'*! >! 2$! G%;! -'! /1$F,'! *+,(A! '*! 2')! /+;)9F,';/')!

';7%(+;;'&';*$2')!)'(+;*!7%)%.2')!),(! 2'!6$M)$8'=!5$! G%;!-,! <',!6+,(($!P*('!-9/%-9'!';!

G%H$;*!6$(!'H'&62'!,;!;+&.('!-'!*+,()!>!(9$2%)'(!+,!2+()F,#,;!<+,',(!F,%**'($!2'!<',=!n;!

8($;-!;+&.('!-'!)/9;$(%+)!)+;*!6+))%.2')!)'2+;!2')!-%GG9(';*)!/1+%H!-'!/1$F,'!$/*',(=!K,!

-9.,*!-,!<',A!-'!2#$(8';*!')*!$))%8;9!>!/1$F,'!<+,',(=!n;!&+;*$;*!-'!bii!')*!-+;;9!$,!

G+(')*%'(!'*!$,H!$8(%/,2*',()A!cii!6+,(!2'!6(+&+*',(!'*!_ii!6+,(!2'!&$%('=!R;%*%$2'&';*A!%2!

M! $! dk! /'22,2')! G$7+($.2')! >! 2#+%)'$,! '*! di! /'22,2')! G$7+($.2')! >! 2#%;)'/*'=! 5$! F,$2%*9! -'!

2#'$,!$!,;'!7$2',(!-'!\4d]g^!9F,%7$2$;*!>!,;'!F,$2%*9!&+M';;'=!

0+,)!$7+;)!/1+%)%!-'!)%&,2'(!*(+%)!)/9;$(%+)!6+,(!%22,)*('(!2$!6(9)';*$*%+;!-,!&+-:2'=!!

!

ZAOA*c%+'3$&.*B*

E$;)!/'!6('&%'(!)/9;$(%+A!/#')*!2$!(';*$.%2%*9!G%;$;/%:('!-')!$8(%/,2*',()A!-,!G+(')*%'(!'*!

-,!6(+&+*',(!F,%!')*!$,!/';*('!-,!<',=!5'!6(+&+*',(!$/F,%'(*!2')!*'(($%;)!-+;*!2$!7$2',(!

-'!('7';*'!')*!2$!62,)!92'79'!\3%8,('!]b^A!6+,(!M!/+;)*(,%('!-')!.I*%&';*)!/2$))%F,')=!@;!

6$($22:2'! 2')! $8(%/,2*',()! /,2*%7';*! 2',()! /1$&6)! ';! $8(%/,2*,('! /+;7';*%+;;'22'A! '*! 2'!

G+(')*%'(!(9$2%)'!,;%F,'&';*!-')!/+,6')!($)')!),(!2')!*'(($%;)!-+;*!2'!(';-'&';*!')*!2'!

62,)!92'79=!5'!&$%('!;'!)#+66+)'!>!$,/,;'!*($;)$/*%+;A!*$;-%)!F,'!2#9/+2+8,'!;#$((%7'!6$)!

>!/+;7$%;/('!2')!$,*(')!$/*',()!-'!/+;)%-9('(!2#';7%(+;;'&';*!-$;)!2',()!6($*%F,')=!
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K,!.+,*!-,!F,$*(%:&'!*+,(A!2'!G+(')*%'(!')*!>!2#9F,%2%.('!G%;$;/%'(!\yci^A!2'!6(+&+*',(!'*!

2')! $8(%/,2*',()! )+;*! 2')! 8($;-)! 8$8;$;*)! $7'/! (')6'/*%7'&';*! \ykmb^A! \ydcii^! '*!

\ybmmk^=! K! 2#%;7'()'! 2'! 8($;-! 6'(-$;*! ')*! 2'! &$%('! $7'/! \4dcch^=! K,! ;%7'$,!

';7%(+;;'&';*A!2'!;+&.('!-#+%)'$,H!6$))'!-'!dk!>!__!\3%8,(')!]k!'*!]g^A!'*!2'!;+&.('!

-#%;)'/*')! -'! di! >! dh=! 5#'$,! -'7%';*! -'! &$,7$%)'! F,$2%*9A! '22'! -%&%;,'! -'! cio! 6$(!

($66+(*!>!2$!F,$2%*9!-'!-96$(*=!K%;)%A!-$;)!/'!)/9;$(%+A!2'!G+;/*%+;;'&';*!9/+2+8%F,'!')*!

*(:)!$2*9(9A!2#'GG'/*%G!-'!2$!6+6,2$*%+;!-#+%)'$,H!$!G+(*'&';*!-%&%;,9=!O'2$!';8';-('!,;'!

-%&%;,*%+;! -,! (';-'&';*! -')! /,2*,(')! $8(%/+2')A! &$%)! /'2$! ')*! 7%*'! /+&6';)9! 6$(!

2#$(8';*! 8$8;9! 6$(! 2$! 7';*'! -'! /1$&6)! $,! 6(+&+*',(=! 5$! F,$2%*9! -'! 2#'$,! ')*! *(:)!

&$,7$%)'A! 2$!&$%(%'! -'7($! -+;/! /+;)*(,%('! ,;'! +,!62,)%',()! )*$*%+;)! -#96,($*%+;!6+,(!

6$22%'(! /'! 6(+.2:&'A! '*! -96';)'(! -'! 2#$(8';*! 6+,(! 2')! G$%('! G+;/*%+;;'(=! R2! )#';-'**'($!

';/+('!62,)=!

!

L&@,$"* BE* /* :35)3@"* &'&(&30* 3?"%* 03* ;$+)"'%"*
7b.&)"3,>*

!

L&@,$"* BC* /* :35)3@"* "(* ;$+)"'%"* 7b.&)"3,>* 3,*
f,3($&9#"*(.,$*7,*)%+'3$&.*B*



  

ZAFA*c%+'3$&.*O*

E'!/'!-',H%:&'!)/9;$(%+A!;+,)!$7+;)!/1+%)%!2$!)%*,$*%+;!)*(%/*'&';*!+66+)9'A!/#')*4>4-%('!

,;! 9/+2+8,'! *(:)! /+;7$%;/$;*=! 5')! $8(%/,2*',()! '*! 2'! G+(')*%'(! ('G,)';*! -'! 7';-('! -')!

*'(($%;)! $,! 6(+&+*',(=! n;! -')! $8(%/,2*',()! /+;7'(*%*! 6',! >! 6',! )')! /,2*,(')! ';!

$8(%/,2*,('! .%+2+8%F,'A! '*! 2'! G+(')*%'(! ;#'GG'/*,'! F,'! -')! 9/2$%(/%')! 6+,(! 8$8;'(! -'!

2#$(8';*=

5')!8$8;$;*)!-'!/'!)/9;$(%+!)+;*!2')!$8(%/,2*',()!'*!2'!&$%('=!N$;-%)!F,'!2'!G+(')*%'(!;'!

8$8;'!6$)!$))'V!-#$(8';*!';!(9$2%)$;*!-')!9/2$%(/%')A!2'!6(+&+*',(!$!F,%**9!2'!<',!$,!.+,*!

-'!-',H!*+,()!6,%)F,'!6'()+;;'!;#$//'6*'!-'!2,%!7';-('!-'!*'(($%;)=!K,!G%2!-')!*+,()A!2$!

)%*,$*%+;!/1$;8'!6',=!5'!;+&.('!-#+%)'$,H!$,8&';*'!-'!dk!>!dhA!'*!2'!;+&.('!-#%;)'/*'!

(')*'!G%H'=!5#'$,!')*!*+,<+,()!-'!F,$2%*9!&+M';;'A!&$%)!'22'!)#')*!$&92%+(9'!-'!_io!8(I/'!

>!2#$8(%/,2*',(!F,%!)'!/+;7'(*%*!>!2#$8(%/,2*,('!.%+2+8%F,'=!

E#,;!6+%;*!-'!7,'!9/+2+8%F,'A!/'!)/9;$(%+!')*!6'(G+(&$;*A!&$%)!2'!6(+&+*',(!$!F,%**9!2$!

/+;/'(*$*%+;!'*!2'!G+(')*%'(!')*!';!-9G%/%*!'*!-'7($!$((P*'(!)+;!$/*%7%*9=!

!

ZAZA*c%+'3$&.*F*

E$;)! /'! *(+%)%:&'! )/9;$(%+A! 2#9/+2+8,'! '*! 2'! 6(+&+*',(! 6$(*%/%6';*! $/*%7'&';*! >! ,;!

6(+/')),)!-'!-%)/,))%+;!6+,(!*(+,7'(!-')!/+&6(+&%)!\3%8,('!]m^=!5'!6(+&+*',(!$/1:*'!

-')!*'(($%;)!F,%!;#%&6$/*';*!6$)!;98$*%7'&';*!2$!6(9)';/'!-')!+%)'$,H!'*!-')!%;)'/*')!'*!

M! /+;)*(,%*! -')! .I*%&';*)! 9/+4/+;`,)=! n;! -')! -',H! $8(%/,2*',()! )'! /+;7'(*%*! >!

2#$8(%/,2*,('! .%+2+8%F,'! '*! 2'! G+(')*%'(! 'GG'/*,'! -')! 9/2$%(/%')! '*! -')! /+,6')! ($)')=!5'!

&$%('!;'!)#+66+)'!>!$,/,;'!*($;)$/*%+;=!

K,! F,$*(%:&'! *+,(A! 2'! G+(')*%'(! ')*! *+,<+,()! ';! -9G%/%*A! &$%)! 2'! (9-,%*! 6',! >! 6',! ';!

7';-$;*! -')! *'(($%;)! '*! ';! (9$2%)$;*! F,'2F,')! /+,6')! ($)')=! 5')! $8(%/,2*',()! )+;*! 2')!

8($;-)!8$8;$;*)=!5'!6(+&+*',(!'*!2'!&$%('!)+(*';*!98$2'&';*!8$8;$;*)!-$;)!/'!)/9;$(%+=!

@;!F,$*('!*+,()A!2'!;+&.('!-#+%)'$,H!6$))'!-'!dk!>!dhA!'*!2'!;+&.('!-#%;)'/*')!-'!d]!>!

dm=!5$!F,$2%*9!-'!2#'$,!')*!$,!&P&'!;%7'$,!F,#$,!-9.,*!-,!<',A!/#')*4-%('!&+M';;'=!

5'!G+;/*%+;;'&';*!9/+2+8%F,'!-,!6$M)$8'!')*!(';-,!6+))%.2'!-$;)!/'!)/9;$(%+!8(I/'!$,H!

/+&6(+&%)!-,!6(+&+*',(!'*!-'!2#9/+2+8,'=!
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!

L&@,$"*Bi*/*:35)3@"*"(*;$+)"'%"*7b&')"%(")*"(*7b.&)"3,>*3,*f,3($&9#"*(.,$*7,*)%+'3$&.*F*

*

dA*D&)%,))&.'*

dABA*D&)%,))&.'*7,*#.790"*

n;'!&,2*%*,-'! -'! )/9;$(%+)! ')*! 6+))%.2'A! &$%)! 6+,(! ,;'! 6('&%:('! $66(+/1'! -'! ;+*('!

&+-92%)$*%+;A! ;+,)! $7+;)! /1+%)%! -#';! %22,)*('(! )',2'&';*! *(+%)!e! 2'! 6('&%'(! /';*(9! ),(!

2#%;*9(P*!G%;$;/%'(A!2'!-',H%:&'!),(!2#%;*9(P*!9/+2+8%F,'!'*!2'!*(+%)%:&'!),(!,;!/+&6(+&%)!

';*('!9/+;+&%'!'*!9/+2+8%'=!

0+,)! $7+;)! <+,9! /')! )/9;$(%+)! ),(! c! >! b! *+,()! )',2'&';*! $G%;! -'! 7+%(! 2')! 6('&%:(')!

)+(*%')!-'!/')!)/9;$(%+)=! R2!';!('))+(*!($6%-'&';*!-')!-9)9F,%2%.(')!2+()F,'!2')!$/*',()!

;'! )'! /+;/'(*';*! 6$)=! @;! 'GG'*A! -')! $/*',()! 6',7';*! F,%**'(! 2'! <',A! )+%*! 6$(! &$;F,'!

-#$(8';*A!)+%*!6$(!&$;F,'!-'!-%)/,))%+;=!

C$;)!$7+%(!';/+('!&%)!2'!<',!';!6($*%F,'A!/')!6('&%'()!(9),2*$*)!)+;*!';/+,($8'$;*)A!/$(!

%2)!&+;*(';*!F,'!2$!)%*,$*%+;!6',*!)'!.2+F,'(!($6%-'&';*=!O#')*!,;!$7$;*$8'!/'(*$%;!6+,(!

2$!-,(9'!-,!<',=!5'!.,*!9*$;*!-'!G$%('!<+,'(!62,)%',()!6'()+;;')!';!,;'!-'&%!$6(:)4&%-%=!

J2,)%',()!6$(*%')!6+,((+;*!P*('!<+,9')A!'*!2')!6$(*%/%6$;*)!6+,((+;*!)'!(';-('!/+&6*'!-'!

2#%;*9(P*! -'! 2$! /+;/'(*$*%+;! -$;)! ,;'! $66(+/1'! /';*(9'! ),(! 2#';7%(+;;'&';*! 8(I/'! $,H!

-%GG9(';*)!)/9;$(%+)!F,#%2)!$,(+;*!&%)!';!62$/'=!
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R2! 'H%)*'! ';/+('! -')! -9)9F,%2%.(')! ';*('! 2')! -%GG9(';*)! (f2')=! @;! 6$(*%/,2%'(A! 2')!

$8(%/,2*',()! ('))+(*';*! *+,<+,()! 2$(8'&';*! 8$8;$;*)=! @*! 2'! G+(')*%'(! )+(*! )+,7';*! ';!

-9G%/%*=!E')!&+-%G%/$*%+;)!-')!(';-'&';*)!-')!/,2*,(')!'*!-')!/+,6')!G+(')*%:(')!-'7(+;*!

P*('!(9$2%)9')!$G%;!-'!(9-,%('!2#9/$(*!';*('!/')!$/*',()!'*!-'!(';-('!2'!<',!62,)!(9$2%)*'=!

E'!62,)A!/'!<',!-'7($!P*('!&%)!';!6($*%F,'!6+,(!-9/'2'(!2$!-%GG%/,2*9!-'!6(%)'!';!&$%;!6$(!

2')!<+,',()=!

!

dAOA*D&)%,))&.'*7"*03*%.'%"$(3(&.'*;3$*c-1*"(*[",>*7"*$m0")*

0+,)!$7+;)!/1+%)%!-#,*%2%)'(!/'!*M6'!-#+,*%2)!6+,(!%;%*%'(!2'!-%$2+8,'!';*('!2')!$/*',()!'*!

6+,(!G$%('!9&'(8'(!,;'!6(%)'!-'!/+;)/%';/'!-'!/1$/,;=!5#$)*,/'!)'($%*A!-$;)!2')!<',H!$7'/!

-')! 7($%)! $/*',()A! -'! 2')! G$%('! <+,'(! 2',()! 6(+6(')! (f2')A!&$%)! $,))%! -#$,*(')! (f2')=! J$(!

'H'&62'A!2'!6(+&+*',(!6+,(($!<+,'(!2'!(f2'!-'!2#9/+2+8,'A!'*!$%;)%!6+,(($!)'!/+;G(+;*'(!>!

,;'!(9$2%*9!-'! *'(($%;!F,'!;+,)!$7+;)!&+-92%)9'=!O'2$!('6(9)';*'!,;!-')!$7$;*$8')!-,!

CBK!'*!-')!<',H!-'!(f2')A!/'*!9/1$;8'!-'!6+%;*)!-'!7,')!6'(&'*!,;'!&'%22',('!6(%)'!-'!

/+;)/%';/'!-'!/1$/,;=! R2! )'($%*! %;*9('))$;*!-'! G$%('!6($*%F,'(! /'! <',!$,H!6'()+;;'2)!-'!

QR0OR=!

5#,*%2%)$*%+;! -'! /'! 8';('! -#+,*%2! -$;)! -')! )%*,$*%+;)! -'! /+;G2%*! $! -9<>! G$%*! )')! 6(',7')=!

0+,)! 6+,7+;)! /%*'(! 6$(! 'H'&62'! 2'! <',! CM27+J$)*! \@*%';;'A! _iid^A! /(99! -$;)! ,;! .,*!

69-$8+8%F,'! $G%;! -'! (';-('! 62,)! %;*'($/*%7')! -')! G+(&$*%+;)! ),(! 2'! )M27+6$)*+($2%)&'!

6(97,')!6+,(!-')!$8';*)!-'!2lL03=!R2!)l$8%))$%*!-'!2',(!G$%('!/+&6(';-('!2$!-%7'()%*9!-')!

6+%;*)!-'!7,'!-')!,)$8'()!),(!2$!G+(P*!'*!-'!2')!$%-'(!-$;)!2$!;98+/%$*%+;!$7'/!/')!,)$8'()!

2+()!-'!2$!&%)'!';!62$/'!-l$&9;$8'&';*)!)M27+6$)*+($,H!-$;)!2'!/$-('!-'!2$!6(97';*%+;!

-')!%;/';-%')!';!G+(P*!&9-%*'(($;9';;'=!B9<$;<',!$!9*9!/(99!>!2$!),%*'!-l,;'!-'&$;-'!-,!

J$(/! 0$*%+;$2! -')! O97';;')! -'! )';)%.%2%)'(! 2')! 6+6,2$*%+;)! -,! O$,))'! B9<$;! >! 2$!

�G'(&'*,('!-')!&%2%',H�=!R;%*%$2'&';*!$H9'!),(!2'!.,%)A!2$!6(+.29&$*%F,'!')*!-'7';,'!�)'!

&+.%2%)'(!G$/'!>!2l';7$1%))'&';*!6$(!2')!6%;)�A!6(+/')),)!%-';*%G%9!/+&&'!&$<',(!),%*'!>!

-')!)%&,2$*%+;)!%)),')!-l,;!&+-:2'!&,2*%4$8';*=!R2!)l$8%))$%*!-'!G$%('!6(';-('!/+;)/%';/'!

$,H! $/*',()! 2+/$,H! -'! 2l$&62',(! -,! 6(+/')),)! 9/+2+8%F,'! -l';(9)%;'&';*! '*! -'! G$%('!

(9$8%(!/+22'/*%7'&';*!2')!$8(%/,2*',()A!2')!G+(')*%'()!'*!2')!$8';*)!-,!6$(/!;$*%+;$2!G$/'!>!

/'**'!-M;$&%F,'!)6$*%$2'=!0+,)!6+,7+;)!98$2'&';*!/%*'(! 2'!6(+<'*!U$(-K,3',!\?+,8%'(!
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!"# $%=A! _i]]^! F,%! %;*'(7%';*! -$;)! 2'! /$-('! -,! 6(+8($&&'! ',(+69';! J�?LCnE@L!
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