


i

PWô& œJ èçJK )Z%&Fô' ïZJw 'F )'ô çK



s

PWô& œJ èçJK )Z%&Fô' ïZJw 'F )'ô çK

ugll6Ôo5

o�unl� 5a�ÊntÔJ C2u

o5Êgll6éÇ6tÔgéu C2a
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Wçwôç('F& C2c
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i2v2 î%F  çKJwôK, Wçwôç('F ïZJw )–çXJF &F8 F%K œF 'ç )–ç8%F KF)–%Z'Z8ôXJF o )çïKJwFM Kwç%&ïZwKM
JKô'ô&çKôZ% FK &KZ)âç8F œJ 5hi C2vs

i2i2 7F& ; ï,%ç'ôK,& < ,%Fw8,KôXJF& &Z%K = ïwF%œwF F% )Z ïKF ïZJw 'ç ïFwKô%F%)F )'ô çKôXJF œF&
ïwZ;FK& FK 'FJw Wôç(ô'ôK, ,)Z%Z ôXJF C2vs

i2s2 î% (F&Zô% çœœôKôZ%%F' F% wF&&ZJw)F& F% FçJ FK F% ô%Kwç%K& )–ô ôXJF& ïZJw 'ç )çïKJwF œJ
5hi C2vd

i2d2 7F& )Z@K& ïZJw 'F )çïKç8FM 'F Kwç%&ïZwK FK 'F &KZ)âç8F ,Wç'J,& F%KwF H3 FJw0K5hi FK
vu3 FJw0K5hi œç%& 'F& )Z%ùô8JwçKôZ%& KF)–%ôXJF& 'F& ï'J& ùçWZwç('F& C2vd

i2u2 î% ïZKF%KôF' œF &KZ)âç8F XJô )Z%œôKôZ%%F 'ç ùçô&ç(ô'ôK, œF& ïwZ;FK&M  çô& XJô wF&KF œôùùô)ô'F =
)çwç)K,wô&Fw F% '5ç(&F%)F œF œZ%%,F& œô&ïZ%ô('F& C2vu

É u5vgé né5 6é6vbu5 lnvtÔÊoÔt!o5L v5 o5Êgnou 6n ÊÊu 6ee6o6"t v5 evnu
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Ç�Ê6o4gé�u 6vt5oé6tÔJu eGH1

X v5 ÊÊu eo�u5ét5 né Ôét�o&t vÔlÔt� egno v5 e6oÊ �v5ÊtoÔsn5 Jo6é'6ÔuL
t6éÇÔu sn5 v5 o5Êgnou 6n 45ÊÊu 5t 6n Ç6ÊÊu 5ut ugnlÔu # Ç5u 6v�6u
t5Ê7égvg’Ôsn5uL �ÊgéglÔsn5uL 5t 5édÔogéé5l5ét6na eGH2

d2v2 y1 55- F% ,XJôïF F%K ô%ôKôç' ZJ F% ; w,KwZùôK < ïw,&F%KF J% ô%K,wCK  çw8ô%ç' ïZJw 'F ïçw) œF
œF ïwZœJ)KôZ% ,'F)KwôXJF ùwç%Dçô& C2vc

d2i2 yF .155- ïZJwwçôK ïw,&F%KFw J% ô%K,wCK F% )Z ï', F%K œJ wF%ùZw)F F%K œF& ïJôK& %çKJwF'&
œF )çw(Z%F &ZJ& w,&FwWF œF 'ô ôKFw 'F& )Z%ù'ôK& œ5J&ç8F &Jw 'ç (ôZ ç&&F C2i3

d2s2 yF 7P55- wFïZ&F &Jw 'ç Wç'Zwô&çKôZ% ,)Z%Z ôXJF œ5, ô&&ôZ%& %,8çKôWF&M çWF) œF& )Z@K&
œF '5ZwœwF œF su3 = uu3 î-70K5hiM FK ô ï'ôXJF œF& ï,%ç'ôK,& ,%Fw8,KôXJF& ô ïZwKç%KF& C2iv

d2d2 yF& KF)–%Z'Z8ôF& 57’ )F%&,F& 8,%,wFw œF& , ô&&ôZ%& %,8çKôWF& KF''F& XJF 'F 7P55- FK
'F .155- wFïZ&F%K &Jw '5ô%%ZWçKôZ%M FK &Z%K &ZJ ô&F& = œF& ç',ç& XJô ïw,&F%KF%K ï'J&ôFJw&
wô&XJF& ïZJw '5çKKFô%KF œF& Z(;F)Kôù& œF %FJKwç'ôK, KZJK x1- C2ii

F v6 d6vgoÔu6tÔgé Çn Ê6o4gé5 NÊÊn, 5ut �é5o’Ôdgo5L 5t u6 ÊgétoÔ4ntÔgé
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egt5étÔ5vv5 6na g4r5ÊtÔJu ÊvÔl6tÔsn5u 5ut vÔlÔt�5 5t ÊgéÇÔtÔgéé�5 6n
4gnÊv6’5 5é l6tÔ!o5 5t 6n unÔdÔ eGMÉ

u2v2 yç Wç'Zwô&çKôZ% œJ )çw(Z%F wFïw,&F%KF çJ;ZJwœ5–Jô J%  çw)–, œF %ô)–F C2is

u2i2 yç œF ç%œF ïZKF%KôF''F ïZJw 'F &F)KFJw œF 'ç )–ô ôF FK 'F& )çw(Jwç%K& œF &È%K–+&F FBùJF'&
ïZJw 'F Kwç%&ïZwK ç,wôF% %,)F&&ôKFwç J% (ZJ)'ç8F  çKô+wF C2is

u2s2 î% )Z@K )Z%&,XJF%K œ@ = 'ç )Z%&Z  çKôZ% ,%Fw8,KôXJF œF& ïwZ),œ,& œF Wç'Zwô&çKôZ%M çô%&ô
XJ5çJY ,KçïF& œF Kwç%&ùZw çKôZ% F% )ç&)çœF C2id

u2d2 î%F KwçDç(ô'ôK, FK J%F )Z ïKç(ô'ôK, )çw(Z%F )Z ï'FYF& C2id

1 v*64u5éÊ5 Ç*né Ê6Ço5 o�’v5l5ét6Ôo5 oÔ’gno5na l6ÔétÔ5ét v5u
ÔéÊ5otÔtnÇ5u uno v6 Êglet64ÔvÔt� Ê6o4gé5 Çn ÊÊuL v5u o5uegéu64ÔvÔt�u Ç5u
e6otÔ5u eo5é6ét5uL 5t v5u uto6t�’Ô5u Ç*Ôéd5utÔuu5l5ét Ç6éu Ê5u
t5Ê7égvg’Ô5u eGMF

. v5u t5Ê7égvg’Ô5u ÊÊu e5nd5ét rgn5o né o,v5 o5uto5Ôét 6n u5Ôé Ç5 v6
uto6t�’Ô5 é6tÔgé6v5 46u Ê6o4gé5 eGM1
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yF& &),%çwôZ& œF %FJKwç'ôK, )çw(Z%F çJ %ôWFçJ  Z%œôç' Exé15M Pé1DM FJwZï,F% Eî1DM ZJ %çKôZ%ç' E-f.5M
PœF FD ïwF%%F%K F% )Z ïKF J% wF)ZJw& çJY KF)–%Z'Z8ôF& œF )çïKç8F œJ )çw(Z%F FK &ç &,XJF&KwçKôZ%
E55-D çùô% œF w,œJôwF 'F& , ô&&ôZ%& ïwZWF%ç%K œF& &F)KFJw& œF '5,%Fw8ôF FK0ZJ œF '5ô%œJ&KwôF FK0ZJ œF
8,%,wFw œF& ; , ô&&ôZ%& %,8çKôWF& < F% )Z ï', F%K œJ wF%ùZw)F F%K œF& ïJôK& %çKJwF'& ïFw FKKç%K œF
)Z%KwFB(ç'ç%)Fw œF& , ô&&ôZ%& w,&ôœJF''F& FK œ5çKKFô%œwF 'ç %FJKwç'ôK, )çw(Z%F2

yç )–ç8%F œF Wç'FJw KF)–%Z'Z8ôXJF œJ 55- wF)ZJWwF 'F& ç)KôWôK,& œF )çïKJwF œJ 5hiM œF Kwç%&ïZwKM œF
&KZ)âç8FM FK ïFJK ,8ç'F F%K ïFw FKKwF 'ç Wç'Zwô&çKôZ% œF KZJK ZJ ïçwKôF œJ 5hi )çïKJw, E; »«�j��
?«�	
�–d 
« – «�— 	��« – <M 55î-D2

yF& KF)–%Z'Z8ôF& 55- ïw,&F%KF%K œF&  çKJwôK,& Wçwôç('F& ïZJw )–çXJF &F8 F%K œF 'FJw )–ç8%F œF
Wç'FJw wF&ïF)KôWFM çô%&ô XJF œF& )Z%Kwçô%KF& &ï,)ôùôXJF& XJô )Z%œôKôZ%%F%K 'FJw œ,ï'ZôF F%K FK ô ïZ&F%K
œF& œ,'çô& œF  ô&F F% GJWwF Zï,wçKôZ%%F''F2 yF 55- çïï'ôXJ, = '5FYï'ZôKçKôZ% œF& –ÈœwZ)çw(JwF& F&K
–ô&KZwôXJF F%K  çKJwF = KwçWFw& 'ç w,)Jï,wçKôZ% ç&&ô&K,F œJ ï,KwZ'F E; J�K«�?–— èô� �–?��–�� <M 1h’D
FK 'F KwçôKF F%K œJ 8çÎ %çKJwF'2 yF& &F8 F%K& 'F& ï'J& çWç%),&  çô& wF&Kç%K = )Z%&Z'ôœFw çJ ï'ç% œF 'ç
 çKJwôK, KF)–%Z'Z8ôXJF FK Zï,wçKôZ%%F''F &Z%K )FJY œF 'ç )çïKJwF œJ 5hiM œF &Z% Kwç%&ïZwK Eïçw
)ç%ç'ô&çKôZ%M wçô'M )ç ôZ%M %çWôwFD çô%&ô XJF œF &Z% &KZ)âç8F F% &ôKF 8,Z'Z8ôXJF KFwwF&KwF E; ��K��– <D
ZJ F%  Fw E; �VVK��– <D2 7ç%& 'F& )Z%ùô8JwçKôZ%& KF)–%ôXJF& 'F& ï'J& ùçWZwç('F&M '5F%&F ('F œF& )Z@K&
55- )Z ïwF%ç%K 'F Kwç%&ïZwK FK 'F &KZ)âç8F F&K ,Wç'J, F%KwF H3 1î’0K5hi FK vu3 1î’0K5hi2

yF& ïwZ),œ,& )Z%&ôœ,w,& œç%& 'F& KF)–%Z'Z8ôF& 55- &Z%K )Z%&Z  çKFJw& œ5,%Fw8ôF œç%& 'FJw
F%&F ('FM FK 8,%+wF%K J%F ; ï,%ç'ôK, ,%Fw8,KôXJF < = ïwF%œwF F% )Z ïKF ïZJw 'ç ïFwKô%F%)F )'ô çKôXJF
FK 'ç Wôç(ô'ôK, ,)Z%Z ôXJF œF& ïwZ;FK&2 yF& (F&Zô%& çœœôKôZ%%F'& F% wF&&ZJw)F F% FçJM œF '5ZwœwF œF i =
d s œ5FçJ 0 K5hi )çïKJw,M FK F% ô%Kwç%K& )–ô ôXJF& ïZJw 'ç )çïKJwF œJ 5hi &Z%K ,8ç'F F%K = ïwF%œwF F%
)Z ïKF2

PJ %ôWFçJ  Z%œôç'M '51JwZïF FK 'F& 	KçK&Bî%ô& ùZ%K ïçwKôF œF& ÎZ%F& 8,Z8wçï–ôXJF& œç%& 'F&XJF''F& 'F
55- )Z%%ç8K 'F& œ,WF'ZïïF F%K& )Z  Fw)ôçJY 'F& ï'J& ç)Kôù&2 yF %Z (wF œF ïwZ;FK& 55- F&K F%
ïwZ8wF&&ôZ% œç%& 'F  Z%œF  çô& %F )Z ïKF = '5–FJwF ç)KJF''F XJF sa ô%&Kç''çKôZ%& Zï,wçKôZ%%F''F&M )F
XJô wF&KF  ZœF&KF F% )Z ïçwçô&Z% çWF) 'F& ïwZ;F)KôZ%& œF& &),%çwôZ& œF œ,)çw(Z%çKôZ%2 yF&
KF)–%Z'Z8ôF& œF 55- çïï'ôXJ,F& = 'ç (ôZ ç&&F E; .ôZ ,%Fw8ôF çWF) 55- <M .155-D ZJ œF )çïKJwF
œôwF)KF œJ 5hi œç%& '5çK Z&ï–+wF E; .ô�–?	 «ô� »»w <M 7P55-D &Z%K F% wFWç%)–F = J% &KçœF œF  çKJwôK,
ZJ œF œ,ï'ZôF F%K  Zô%œwF2 yF .155- ïZJwwçôK ïw,&F%KFw J% ô%K,wCK œç%& 'ç Wç'Zwô&çKôZ% ,%Fw8,KôXJF
œF 'ç (ôZ ç&&FM F% )Z ï', F%K œJ wF%ùZw)F F%K œF& ïJôK& %çKJwF'& œF )çw(Z%FM  çô& 'F ïZKF%KôF' œF
)FKKF KF)–%Z'Z8ôF &Fwç KZJKFùZô& 'ô ôK, ïçw 'F& &Jwùç)F& œô&ïZ%ô('F& = )Z%&ç)wFw = 'ç ïwZœJ)KôZ% œF
(ôZ ç&&F ,%Fw8ôF &ç%& )Z%ù'ôK& œ5J&ç8F çWF) 'ç &,)JwôK, ç'ô F%KçôwFM '5JKô'ô&çKôZ% œF& KFwwF& È )Z ïwô&
ïZJw 'F& ïJôK& œF )çw(Z%FM 'F& œwZôK& ùZ%)ôFw& FK 'F& wF&&ZJw)F& F% FçJ2 yF 7P55- wFïZ&F XJç%K = 'Jô
J%ôXJF F%K &Jw 'ç Wç'Zwô&çKôZ% ,)Z%Z ôXJF œ5, ô&&ôZ%& %,8çKôWF& )Z ïKF KF%J œF &F& )Z@K& ç)KJF'& œF
'5ZwœwF œF su3 = uu3 î-70K5hiM FK ô ï'ôXJF œF& ï,%ç'ôK,& ,%Fw8,KôXJF& ô ïZwKç%KF&2

yF wF)ZJw& çJ 55- F&K )Z%œôKôZ%%, F% ,wç%)F ïçw 'ç œô&ïZ%ô(ô'ôK, F% WZ'J F& FK F% &ôKF& œF &KZ)âç8FM
œZ%K 'F ïZKF%KôF' w,F' F&K œôùùô)ô'F F%K XJç%Kôùôç('F ùçJKF œF œZ%%,F& œô&ïZ%ô('F&2

y5ç(&F%)F œ5J% )çœwF w,8'F F%KçôwF wô8ZJwFJY  çô%KôF%K XJç%K = 'Jô 'F& ô%)FwKôKJœF& &Jw 'ç )Z ïKç(ô'ôK,
)çw(Z%F œJ 55-M 'F& wF&ïZ%&ç(ô'ôK,& œF& œôùù,wF%KF& ïçwKôF& ïwF%ç%KF&M FK 'F& &KwçK,8ôF&
œ5ô%WF&Kô&&F F%K œç%& )F& KF)–%Z'Z8ôF&2

5Z ïKF KF%J œF )F& ùç)KFJw& 'ô ôKç%K& çJY ï'ç%& ,)Z%Z ôXJFM ,%Fw8,KôXJFM KF)–%Z'Z8ôXJFM
F%WôwZ%%F F%Kç'M w,8'F F%KçôwFM FK F% &ôKF& œF &KZ)âç8FM 'F wF)ZJw& çJ 55- œZôK CKwF w,&FwW, F% ïwôZwôK,
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çJY J&ç8F& Wô&ç%K = 'ç w,œJ)KôZ% œF& , ô&&ôZ%& w,&ôœJF''F& XJô %F ïFJWF%K CKwF &Jïïwô ,F& = 'ç &ZJw)FM
F% )Z ï', F%K œF& ç)KôZ%& œF &Z(wô,K, FK œ5Fùùô)ç)ôK, ,%Fw8,KôXJF2

î%F ç%ç'È&F  J'Kô)wôK+wF œJ è55 )Z%)'JK = 'ç ïFwKô%F%)F œJ 55- ïZJw 'ç œ,)çw(Z%çKôZ% œF '5ô%œJ&KwôFM
FK F% ïçwKô)J'ôFw œç%& 'F &F)KFJw œF 'ç )ô F%KFwôF ZI 'F& &Z'JKôZ%& œF œ,)çw(Z%çKôZ% &Z%K 'ô ôK,F&2 yF
wF)ZJw& çJ 55- ïZJw œ5çJKwF& &F)KFJw& ô%œJ&KwôF'& ïFJK CKwF ,)çwK, F% ïw,&F%)F œ5ç'KFw%çKôWF&
œ,)çw(Z%,F& KF''F& XJF œç%& 'ç ïwZœJ)KôZ% œ5–ÈœwZ8+%F Eïçw ,'F)KwZ'È&F = ïçwKôw œ5,'F)Kwô)ôK, (ç&
)çw(Z%FDM FK œç%& 'ç &ôœ,wJw8ôF Eïçw J%F JKô'ô&çKôZ% œF '5–ÈœwZ8+%F œ,)çw(Z%, FK '5,'F)Kwôùô)çKôZ% œF& –çJK&
ùZJw%FçJYD2 yF œ,ï'ZôF F%K œJ 55- œç%& )FwKçô%F& ô%œJ&KwôF& ïFw FKKwçôK ïçw çô''FJw& œF œ,WF'ZïïFw 'ç
KF)–%Z'Z8ôF 55- F% ,wç%)F FK œç%& '5î1M çùô% œ5FYï'ZwFw 'ç ïZ&&ô(ô'ôK, œ5çJKwF& J&ç8F& J'K,wôFJw&M F%
ïçwKô)J'ôFw ïZJw 'F .155- &ô 'F& )Z%œôKôZ%& œF œ,ï'ZôF F%K &Z%K w,J%ôF&2

yç Wç'Zwô&çKôZ% œJ 5hi œç%& 'F )çœwF œJ 55î- F&K  çw8ô%ç'F çJ;ZJwœ5–JôM FK w,ïZ%œ œçWç%Kç8F = œF&
)Z%&ôœ,wçKôZ%& œF œôWFw&ôùô)çKôZ% œF& )–ç8%F& œ5çïïwZWô&ôZ%%F F%K F%  çKô+wF& ïwF ô+wF& œF& ô%œJ&KwôF&
)Z%)Fw%,F& ïçw )F& œ,(ZJ)–,&M XJ5= J% ô ï,wçKôù )'ô çKôXJF2 yç )Z%Kwô(JKôZ% ïZKF%KôF''F œJ 55î- çJY
Z(;F)Kôù& )'ô çKôXJF& F&K 'ô ôK,F FK )Z%œôKôZ%%,F çJ (ZJ)'ç8F F%  çKô+wF FK çJ &JôWô2

-Jw 'ç (ç&F œF )F& ,', F%K&M 'F è55 )Z%)'JK XJF 'F 55- ïFJK &FwWôw œF 'FWôFw œç%& 'F& ïwZ;F)KôZ%& œF
'ç -KwçK,8ôF %çKôZ%ç'F (ç& )çw(Z%F E-f.5D œF 'ç ,wç%)F FK œç%& &ç  ô&F F% GJWwF Zï,wçKôZ%%F''FM F%
çïïJô çJY w,œJ)KôZ%& œ5, ô&&ôZ%& œJ &F)KFJw œF '5ô%œJ&KwôF2 1% )Z%&ôœ,wç%K 'F& KF ï& œF œ,ï'ZôF F%K
œF )F& KF)–%Z'Z8ôF&M 'F ïZKF%KôF' Wô&, ïçw 'ç &KwçK,8ôF 55î- œJ 8ZJWFw%F F%K œF )çïKFw d = t qK5hi ïçw
ç% = –ZwôÎZ% i3s3 çïïçwç8K ç (ôKôFJYM çJ wF8çwœ œF& ïwZ;FK& œ,;= F%8ç8,& FK œJ ïFJ œF  çKJwôK, œF&
ï–ç&F& œF &KZ)âç8F2 yF ïZKF%KôF' Wô&, ïçw 'ç &KwçK,8ôF œJ 8ZJWFw%F F%K œF )çïKFw vu = i3 qK5hi ïçw
ç% = –ZwôÎZ% i3u3 F&K )Z–,wF%K çWF) 'F& )Z%%çô&&ç%)F& œô&ïZ%ô('F&2 5F& ïwZ;F)KôZ%& &Z%K = çùùô%Fw ïçw
œF& ,KJœF& )Z ï', F%KçôwF& FK œF& wFKZJw& œ5FYï,wôF%)F& ïFw FKKç%K œ5,Kç('ôw 'FJw& 'ô ôKF&
Zï,wçKôZ%%F''F&2 yç œ,ïF%œç%)F œF& &),%çwôZ& -f.5 çJY , ô&&ôZ%& %,8çKôWF& ïçw 'F .155- FK 'F
7P55- œZôK ïZJw '5–FJwF CKwF 'ô ôK,F = &ç )Z%Kwô(JKôZ%  ô%ô ç'F %,)F&&çôwFM KZJK F% wF)Z%%çô&&ç%K 'F
(F&Zô% œ5J%F ïZ&&ô('F  Z(ô'ô&çKôZ% œF )F& KF)–%Z'Z8ôF& œ5,'ô ô%çKôZ% œJ 5hi )Z  F &Z'JKôZ% œF œFw%ôFw
wF)ZJw& ïFw FKKç%K œ5çKKFô%œwF 'ç %FJKwç'ôK, KZJ& x1- F% i3u32
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o5Êgll6éÇ6tÔgéu

HG e%j/j»1kj0% »0î î/»çôj/Zî z0 z1h-%à/Z-ôj/Z Û%/&/Zz0îL -ç?ûç0»»0î »0 ÊÊu
Z0 z/jô Û-î î0 îçàîôjôç0%L -jZîj ûç0 »- h/Zî0%/-ôj/Z 0ô »*-hh%/jîî080Zô z0î
Ûçjôî z0 h-%à/Z0 z0î &/%Bôî 0ô z0î î/»îG

MG Ç1/0»/ÛÛ0% »0 ÊÊu 0Z J%-Zh0 0Z ô-Zô ûç0 »0/j0% z0 z1h-%à/Z-ôj/Z z0î
jZzçîô%j0î h/Zh0Zô%10î Z*-C-Zô Û-î z*-»ô0%Z-ôj/0îL 0Z -ZôjhjÛ-Zô z-Zî »-
uô%-ô1kj0 Z-ôj/Z-»0 à-î h-%à/Z0 Nué4Ê, çZ Û/ô0Zôj0» »j8jô1 z0 »*/%z%0 z0
MKX lôÊgM Û-% -Z E è/%jG/Z M)É)L 0ô z0 HFKM) lôÊgM Û-% -Z E è/%jG/Z M)F)G

ÉG e%j/%jî0% »0î &jZ-Zh080Zôî oBÇ -&jZ z0 »0/0% »0î jZh0%ôjôçz0î îç% »0î
h-Û-hjô1î z0 îô/h«-k0 k1/»/kjûç0 0Z J%-Zh0L »0 Û/ô0Zôj0» ô0hèZ/»/kjûç0L
»*j8Û-hô îç% »0î %0îî/ç%h0î 0Z 0-çL »- zjîÛ/Zjàj»jô1 z0 »- àj/8-îî0 Û/ç% »0
45ÊÊuL 0ô »0 zj80Zîj/ZZ080Zô zç îCîôK80 1»0hô%jûç0 Û/ç% ô0Zj% h/8Ûô0
z0î à0î/jZî 0Z 1Z0%kj0 zç ÊÊuG

XG Ê»-%j&j0% »0 h-z%0 %1k»080Zô-j%0 0ô »0 %1kj80 z0 %0îÛ/Zî-àj»jô1 z0î Û%/:0ôî
ÊÊuL 0Z Û-%ôjhç»j0% 0Z %-ôj&j-Zô »*-80Zz080Zô zç e%/ô/h/»0 z0 v/Zz%0îL
z1/0»/ÛÛ0% »0î Û%/h0îîçî z0 îçj/j 0ô z0 %-ÛÛ/%ô-k0L 0ô &-hj»jô0% »0 z1à-ô
Ûçà»jhG
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ÔétogÇnÊtÔgé

yç CwF ô+wF  ô%ô&KwF ç ïw,&F%K, 'F is ;Jô% i3is 'ç &KwçK,8ôF ùwç%Dçô&F &Jw 'F& KF)–%Z'Z8ôF& œF 5çïKJwFM
&KZ)âç8F FK JKô'ô&çKôZ% œJ )çw(Z%F E55î-D XJô ç ,K, &ZJ ô&F = )Z%&J'KçKôZ% ïJ('ôXJF ;J&XJ5çJ ic
&FïKF (wF i3is2

Cçw &çô&ô%F œJ iH &FïKF (wF i3isM 'ç CwF ô+wF  ô%ô&KwF ç &Z''ô)ôK, 'F èçJK )Z%&Fô' ïZJw 'F )'ô çK çùô% œF
œô&ïZ&Fw œ5J%F Wô&ôZ% œ5F%&F ('F œF& F%;FJY 'ô,& = 'ç 55î-M F% ïçwKô)J'ôFw &Jw 'F& ç&ïF)K& &JôWç%K& o

K yF wL'F FK 'ç ï'ç)F XJF 'F &KZ)âç8F œF œôZYÈœF œF )çw(Z%F ïwF%œwçôK œç%& 'F& Kwç;F)KZôwF& œF
œ,)çw(Z%çKôZ% ùwç%Dçô&F FK FJwZï,F%%F K F% )Z ï', F%K œF&  F&JwF& Wô&ç%K = wF%ùZw)Fw 'F
&KZ)âç8F (ôZ'Z8ôXJF œJ )çw(Z%FM FK çJ wF8çwœ œJ ïZKF%KôF' œF& 8wç%œ& &ôKF& ô%œJ&KwôF'& FK
,%Fw8,KôXJF& %ZKç  F%KM &Jw 'ç (ç&F EôD œF& &),%çwôZ& œ,;= F&XJô&&,&M FK EôôD œF& )Z%œôKôZ%&
œ5JKô'ô&çKôZ% œJ œôZYÈœF œF )çw(Z%F œç%& 'ç ùç(wô)çKôZ% œF ïwZœJôK& œF &È%K–+&F n

K yF& F%;FJY ô%KFw%çKôZ%çJY ç&&Z)ô,&M = 'ç ùZô& çJY ,)–ç%8F& ïZ&&ô('F& œF 5hi = œF& ùô%& œF
&,XJF&KwçKôZ%M  çô& çJ&&ô çJY ,)–ç%8F& œF ïwZœJôK& œ,)çw(Z%,& 8wN)F = )F& KF)–%Z'Z8ôF&M F%
ïwF%ç%K F% )Z%&ôœ,wçKôZ%& 'F& F%;FJY ,)Z%Z ôXJF&M œF &,)JwôK, 'ô,F çJY Kwç%&ïZwK&M FK œF
&ZJWFwçô%FK, n

K yF& WFwwZJ& = 'FWFw EF%WôwZ%%F F%KçJYM ,)Z%Z ôXJF& FK ,%Fw8,KôXJF&D çJ %ôWFçJ ô%œJ&KwôF' FK
&Jw 'F ï'ç% œF %ZKwF &ZJWFwçô%FK,M çùô% œF 'ô ôKFw %Z& œ,ïF%œç%)F& &Jw )F& KF)–%Z'Z8ôF&
%ZJWF''F& n

K yF& F%;FJY œF ïô'ZKç8F FK œF 8ZJWFw%ç%)F ,WF%KJF'& çô%&ô XJF 'ç )Z ïçKô(ô'ôK, œF 'ç w,JKô'ô&çKôZ%
œJ )çw(Z%F )çïK, çWF) 'F& Z(;F)Kôù& œF w,œJ)KôZ% œF& , ô&&ôZ%& n

K yF& F%;FJY 'ô,& çJ Kwç%&ïZwK FK çJ &KZ)âç8F œJ )çw(Z%FM œç%& 'ç ïFw&ïF)KôWF œJ œ,WF'ZïïF F%K
œ5ô%ùwç&KwJ)KJwF& FK œF &ôKF& 8,Z'Z8ôXJF& œF &KZ)âç8F &Jw %ZKwF KFwwôKZôwF2
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ôô 7ç%& )FK çWô&M &FJ'F& 'F& KF)–%ôXJF& çÈç%K wF)ZJw& çJ )çïKç8F &FwZ%K ,KJœô,F&2

H y1- z15èfhyhxé1- 55- ,hfz CP’zé1 éfz	x’Pfz1 71-
uÊ�é6oÔgu Ç5 to6éuÔtÔgé 5t Ç5 o�ÇnÊtÔgé Ç5u �lÔuuÔgéu
lgéÇÔ6v5uL 5noge�5éé5u 5t é6tÔgé6v5u

HGHG 6n ev6é Ôét5oé6tÔgé6v 5t é6tÔgé6vL v5u eoÔéÊÔe6na lgÇ!v5u 5t uÊ�é6oÔgu Ç5
Ç�Ê6o4gé6tÔgé 5édÔu6’5ét né o5Êgnou ubut�l6tÔsn5 6na ÇÔJJ�o5ét5u
t5Ê7égvg’Ô5u Ç5 ÊÊu Ç6éu Ç5u eogegotÔgéu d6oÔ64v5u

5Zh-z%1 H V Ç1&jZjôj/Zî 0ô ô0%8jZ/»/kj0

Ê-Ûô-k0 0ô îô/h«-k0 zç zj/?Cz0 z0 h-%à/Z0 NN Ê-%à/Z h-Ûôç%0 -Zz îô/%-k0 OL ÊÊu, Ew�
�?–
LNJ»D o CwZ)F&&J& œç%& 'FXJF' J% ù'JY wF'çKôWF F%K ïJw œF œôZYÈœF œF )çw(Z%F E5hiD ïwZWF%ç%K œF
&ZJw)F& ô%œJ&KwôF''F& FK ,%Fw8,KôXJF& F&K &,ïçw, E)çïKJw,DM )Z%œôKôZ%%,M )Z ïwô ,M FK Kwç%&ïZwK, WFw&
J% 'ôFJ œF &KZ)âç8F ïZJw CKwF ô&Z', = 'Z%8 KFw F œF 'GçK Z&ï–+wF2

Ê-Ûô-k0 0ô çôj»jî-ôj/Z zç zj/?Cz0 z0 h-%à/Z0 NN Ê-%à/Z h-Ûôç%0 -Zz çôj»jG-ôj/Z O ÊÊn, Ew�
�?–
LNJ»D CwZ)F&&J& œç%& 'FXJF' 'F œôZYÈœF œF )çw(Z%F E5hiD F&K )çïKJw, ïJô& JKô'ô&, F%&JôKF œç%& J%
ïwZœJôK2 yGFùùFK œJ 55î &Jw 'F )'ô çK œ,ïF%œ œF 'ç œJw,F œF WôF œJ ïwZœJôKM œJ ïwZœJôK çJXJF' ô' &F
&J(&KôKJF FK œF 'ç &ZJw)F œF 5hi EùZ&&ô'FM (ôZ ç&&F ZJ çK Z&ï–+wFD2

�»j8jZ-ôj/Z zç zj/?Cz0 z0 h-%à/Z0 NN Ê-%à/Z zj/?jz0 %08//-» O ÊÇo, Ew�
�?– LNJ»D o P)KôWôK,&
ç%K–wZïôXJF& XJô ,'ô ô%F%K 'F œôZYÈœF œF )çw(Z%F E5hiD œF 'GçK Z&ï–+wF FK 'F &KZ)âF%K œJwç('F F%K
œç%& œF& w,&FwWZôw& 8,Z'Z8ôXJF&M KFwwF&KwF& ZJ Z),ç%ôXJF&M ZJ œç%& œF& ïwZœJôK&2 5F& ç)KôWôK,&
)Z ïwF%%F%K 'F wF%ùZw)F F%K œF ïJôK& œF )çw(Z%F FYô&Kç%K& FK ïZKF%KôF'& (ôZ'Z8ôXJF& ZJ
8,Z)–ô ôXJF&M 'F )çïKç8F œôwF)K FK 'F &KZ)âç8F œJ œôZYÈœF œF )çw(Z%F œF 'Gçôw E7P55-DôM  çô& FY)'JK
'Gç(&ZwïKôZ% %çKJwF''F œF 5hi XJô %GF&K ïç& œôwF)KF F%K )çJ&,F ïçw 'F& ç)KôWôK,& –J çô%F&2

45ÊÊu o .ôZB,%Fw8ôF çWF) 55-2

Ç6ÊÊu o 5çïKJwF œôwF)KF œJ 5hi œF '5çôw çWF) &KZ)âç8F2

u5s5 o -)–, ç FJwZï,F% œ5,)–ç%8F œF XJZKç& œ5, ô&&ôZ%&2

0K&ç0»î o 	'F)KwZB)çw(Jwç%K&2

5go NN 5Zè-Zh0z /j» %0h//0%C O, o ’,)Jï,wçKôZ% ç&&ô&K,F œ5–ÈœwZ)çw(JwF&2

7ç%& &Z% ,Wç'JçKôZ% œF& Kwç;F)KZôwF& ïFw FKKç%K œ5çKKFô%œwF œF& , ô&&ôZ%&  Z%œôç'F& %FK Î,wZ œF 5hiM
)Z%œôKôZ% )', œF 'ç &Kç(ô'ô&çKôZ% œJ w,)–çJùùF F%K ï'ç%,KçôwFM 'F xé15v ,Wç'JF 'F wL'F œF 'ç 5çïKJwF FK
&,XJF&KwçKôZ% œJ )çw(Z%F E55-D )Z  F J%F ZïKôZ% ïFw FKKç%K œF w,œJôwF 'F& , ô&&ôZ%& ïwZWF%ç%K œF
8wç%œ& &È&K+ F& ô%œJ&KwôF'& ZJ ,%Fw8,KôXJF& çÈç%K wF)ZJw& çJY ,%Fw8ôF& ùZ&&ô'F&2 yF xé15 ,Wç'JF 'F
ïZKF%KôF' KF)–%ôXJF FK 'F& )Z%œôKôZ%& œF  ô&F F% GJWwF œF )F& KF)–%Z'Z8ôF& 55-M çô%&ô XJF 'F& (çwwô+wF&
KF)–%Z'Z8ôXJF&M ô%&KôKJKôZ%%F''F&M ,)Z%Z ôXJF&M &Z)ôZB)J'KJwF''F&M FK F%WôwZ%%F F%Kç'F& KF''F& XJF
'5JKô'ô&çKôZ% œ5FçJ FK œF ïwZœJôK& )–ô ôXJF&2 -F'Z% 'F xé15M 'F œ,ï'ZôF F%K œF& KF)–%Z'Z8ôF& 55- F&K =
)F ;ZJw 'çw8F F%K ô%ù,wôFJw = )F'Jô ïwô& F% )Z ïKF œç%& 'F& –ÈïZK–+&F& œF Kwç;F)KZôwF& )Z–,wF%KF& çWF)
J%F 'ô ôKçKôZ% œJ w,)–çJùùF F%K %FKKF F%K &ZJ& iP52

1% &J(&KôKJK = '5JKô'ô&çKôZ% œF  çKô+wF& ïwF ô+wF& ùZ&&ô'F&M 'ç w,JKô'ô&çKôZ% œJ 5hi E55îD )Z  F  çKô+wF
ïwF ô+wF œF ïwZœJôK& = Wç'FJw ,)Z%Z ôXJF E çK,wôçJY œF )Z%&KwJ)KôZ%M ïwZœJôK& )–ô ôXJF& FK )çw(Jwç%K&
&È%K–,KôXJF&DM ïFJK )Z%Kwô(JFw = 'ç w,œJ)KôZ% œF& , ô&&ôZ%& ïçw '5,)Z%Z ôF )ôw)J'çôwFM FK &Z% FùùFK %FK
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ôô q,œôç%F œF& &),%çwôZ& 8'Z(çJY œGç (ôKôZ% &ô ô'çôwF 'ô ôKç%K 'F w,)–çJùùF F%K ï'ç%,KçôwF %FKKF F%K &ZJ& iP5 EéPq œF )çK,8ZwôF
5v = 5sD2
ôôô é' &5ç8ôK ô)ô œJ 57’ œç%& &ç 8'Z(ç'ôK, EœZ%K 'F& ïJôK& %çKJwF'&DM FK %Z% œF 'ç &FJ'F )Z ïZ&ç%KF KF)–%Z'Z8ôXJF 55- o ; 0K–
—–�����–�	 �V ?«�j�� —ô��ô—– �–���«� e».q, 	� ?�
�	–�j«�«�?– K«�—E	�E«j«	– �–ô—
«� –�ôô�� ô 
�«��ô—«j�– ôV �–	 #–�� »èv
�� L/L –�ôô�� «�– 	� j– «?Kô–�–—&h
ôW yç ïwF ô+wF )Z%KôF%K u &),%çwôZ& ,Kç%K ç'ô8%,& çWF) '5Z(;F)Kôù iP52 s &Z%K (ç&,& &Jw œF& WF)KFJw& ,%Fw8,KôXJF& &ï,)ôùôXJF&
E,'F)Kwô)ôK,M –ÈœwZ8+%F ZJ FBùJF'&DM i &Jw '5Fùùô)ç)ôK, ,%Fw8,KôXJF ZJ '5,)Z%Z ôF )ôw)J'çôwF2 yç œFJYô+ F )çK,8ZwôF )Z (ô%F

&Jw 'F& , ô&&ôZ%& œ,ïF%œ œF '5ç%ç'È&F F% )È)'F œF WôF œF& ïwZœJôK& FK œF& FùùFK& œF &J(&KôKJKôZ%M çWF)
J% FùùFK œF &KZ)âç8F E55î-D ïZJw œF& ïwZœJôK& = 'Z%8JF œJw,F œF WôF KF'& XJF 'F&  çK,wôçJY œF
)Z%&KwJ)KôZ%2

yF& &Z'JKôZ%& œF 57’ E; »«�j�� —ô��ô—– �–���«� <D F%8'Z(F%K XJç%K = F''F& KZJKF& 'F&  ,K–ZœF&
œ5,'ô ô%çKôZ% œJ 5hi çK Z&ï–,wôXJF ïçw J%F ç)KôZ% –J çô%FM È )Z ïwô& 'F wF%ùZw)F F%K œF& ïJôK&
%çKJwF'& œF )çw(Z%F ïçw wF(Zô&F F%K2 7FJY KF)–%Z'Z8ôF& œF 55- &Z%K )Z%&ôœ,w,F& )Z  F wF'FWç%K œJ
57’ o œ5J%F ïçwK 'ç .ôZB,%Fw8ôF çWF) 55- E.155-D 'Zw&XJF 'F 5hi ïwZWôF%K œF 'ç )Z (J&KôZ% œF
(ôZ ç&&F EWç'FJw  ,œôç%F œç%& 'F& &),%çwôZ& 8'Z(çJY œF iMau xK5hi0ç% F% i3u3M F% ï'J& œF& iMct
xK5hi0ç% œF 57’ (ç&,& &Jw 'F wF%ùZw)F F%K œF& ïJôK& %çKJwF'&DôôM FK œ5çJKwF ïçwK  çô& ï'J&
 çw8ô%ç'F F%K 'F 7P55- E; 7ôwF)K çôw )çw(Z% )çïKJwF ç%œ &KZwç8F <D 'Zw&XJF 'F 5hi F&K )çïK,
œôwF)KF F%K œF '5çK Z&ï–+wF EWç'FJw  ,œôç%F œF 3M3i xK5hi0ç%  çô& ;J&XJ5= vMad xK5hi0ç%Di2

Ç*-Û%Kî »0 ’Ô5ÊL »0 z1Û»/j080Zô z0 ÊÇo 0îô N jZ1/jô-à»0 Ojjj E 8/C0Z ô0%80 Û/ç% -ôô0jZz%0 z0î
18jîîj/Zî Z0ô G1%/ z0 ÊgM ZJ %FK Î,wZ KZJ& 8çÎ = FùùFK œF &FwwF Ex1-DM çùô% œF )Z%KwFB(ç'ç%)Fw œF&
, ô&&ôZ%& w,&ôœJF''F& œôùùô)ô'F& = w,œJôwF Eç8wô)J'KJwFM Kwç%&ïZwK ç,wôF%M ïwZ)F&&J& ô%œJ&KwôF'&D2 yF xé15
wF'+WF %,ç% Zô%& XJF 'F& ZïKôZ%& œ5çKK,%JçKôZ% 'ô,F& = '5Fùùô)ç)ôK, œF&  çK,wôçJYM = 'ç )ôw)J'çwôK, œF& ù'JY
FK çJY ïwZ),œ,& ô%%ZWç%K& &Z%K  ç' wFïw,&F%K,F& œç%& 'F& &),%çwôZ&M KF%œç%K œZ%) = &JwF&Kô Fw 'ç
)Z%Kwô(JKôZ% œJ 55-s2

v0î Û%/:0hôj/Zî z0 »*6k0Zh0 jZô0%Z-ôj/Z-»0 E »*1Z0%kj0 N6Ô5, h/Zh0%Z-Zô »- h/Zô%jàçôj/Z zç ÊÊnu
z-Zî »- %1zçhôj/Z z0î 18jîîj/Zî 8/Zzj-»0î î/Zô &»çhôç-Zô0î z0Ûçjî M))9L 0ô î0»/Z çZ0 ô0Zz-Zh0
E »- à-jîî0 V

K 5F& ïwZ;F)KôZ%& = –ZwôÎZ% i3u3 Z%K ,K, wFWJF& = 'ç (çô&&F F%KwF 'F& ïJ('ô)çKôZ%& œF i33td
Et xK5hi0ç% F% i3u3M &ZôK vcT œJ KZKç' œF w,œJ)KôZ%D FK œF i3i3 EuMH xK5hi0ç% F% i3u3M œZ%K
Hd T ô&&JF& œF 'ç )Z (J&KôZ% œ5,%Fw8ôF& ùZ&&ô'F&M va T œF& ïwZ),œ,& ô%œJ&KwôF'& FK vc T œF&
.155- FK 7P55-uD2

K 1% i3ivM 'F& ïwZ;F)KôZ%& œF '5Pé1 Z%K ,K, w,,Wç'J,F& = 'ç –çJ&&F = aMH xK5hi0ç% E'ç ïçwK ô&&JF
œF 'ç )Z (J&KôZ% œ5,%Fw8ôF& ùZ&&ô'F& çWF) 55- (çô&&ç%K = u3T çJ ïwZùôK œF& .155- FK 7P55-D
œç%& 'F fFK àFwZ -)F%çwôZ Efà1DH2

K 1% i3isM J%F  ô&F = ;ZJw œJ &),%çwôZ fà1 )Z%ùôw F 'F œ,)ç'ç8F F%KwF 'F& ïwZ;F)KôZ%& FK 'F
œ,WF'ZïïF F%K œF& ïwZ;FK&M )Z%œJô&ç%K = J%F wFWJF = 'ç (çô&&F œJ ïZKF%KôF'a = H xK5hi0ç% F%
i3u3M çWF) J%F w,œJ)KôZ% ùZwKF œF& (F&Zô%& œF 55- ïZJw 'ç ïwZœJ)KôZ% œF )çw(Jwç%K& œF
&È%K–+&F FBùJF'& FK œF 'ç ïwZœJ)KôZ% œ5–ÈœwZ8+%F çWF) 55- EBdd TDM FYï'ôXJ,F ïçw 'ç
ïwZ8wF&&ôZ% œJ ï–ZKZWZ'KçSXJF ùç)ô'ôKç%K 'F œ,ï'ZôF F%K œ5,'F)Kwô)ôK, (ç& )çw(Z%F FK œF &F&
J&ç8F&2

Cçw )Z ïçwçô&Z%M 'F& , ô&&ôZ%&  Z%œôç'F& œF x1- Z%K çKKFô%K uaMd xK5hi F% i3ii2 -F'Z% 'F&
ïwZ;F)KôZ%& œF i3is œF '5Pé1M 'F 55î- ïFw FKKwçôK œF w,œJôwF œ5F%WôwZ% v3 T 'F& , ô&&ôZ%&  Z%œôç'F&
œF x1- FK )Z%KwF(ç'ç%)Fw 'F& , ô&&ôZ%& w,&ôœJF''F& ïçw wçïïZwK çJ %ôWFçJ œF i3iiM = )Z%œôKôZ% œ5CKwF
FùùF)KôWF F%K œ,ï'ZÈ, œF  ç%ô+wF FùùF)KôWF &JôWç%K 'F& –ÈïZK–+&F& ùçôKF& çJ &Fô% œF& &),%çwôZ&
FYô&Kç%K&2 Cçw )Z%&,XJF%KM 'F 55î- %F &F &J(&KôKJF ïç& çJY FùùZwK& œF w,œJ)KôZ% œF& x1- çJ %ôWFçJ
 Z%œôç' )Z  F F% ,wç%)FM  çô& WôF%K F% çïïJô çJY ç)KôZ%& œF œ,)çw(Z%çKôZ%M F% ïçwKô)J'ôFw ïZJw 'F&
ïwZ)F&&J& œôùùô)ô'F& = œ,)çw(Z%FwM FK çJ wF%ùZw)F F%K œF& ïJôK& œF )çw(Z%F2

v- îô%-ô1kj0 E »/Zk ô0%80 E è/%jG/Z M)F)9 z0 »*nZj/Z 0ç%/Û10ZZ0 0?Û»/%0 Z0ç& îh1Z-%j/î %1Û-%ôjî
0Z ô%/jî h-ô1k/%j0îj/G Cçw ô 'F& u &),%çwôZ& ïFw FKKç%K œ5çKKFô%œwF t3T œF w,œJ)KôZ% œ5, ô&&ôZ%& F%
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'5F%&F ('F œF )F& 'FWôFw& œ5ç)KôZ% FK 'FWôFw& KF)–%Z'Z8ôXJF&2 1%ùô%M 'ç s+ F ç ïZJw Z(;F)Kôù '5çKKFô%KF œJ %FK Î,wZBx1- F% i3u3
E&),%çwôZ& v2uP5DM &ZôK F% çJ8 F%Kç%K 'F& 'FWôFw& KF)–%Z'Z8ôXJF& Ev2uz15èDM &ZôK &Jw J%F ,WZ'JKôZ% œF ''ç )Z%&Z  çKôZ% Ev2uyé,1D2
W ’F&ïF)KôWF F%K 3M dM ic FK ci qK5hi0ç% F% i3u3M œZ%K 3M iuTM aiT FK HvT œF .155- FK 7P55-2
Wô -ç%& ô%)'JwF 'F& ïwZ;FK& ïô'ZKF& FK œ, Z%&KwçKFJw&2

i3u3 )Z ïçw, = vcc3M &FJ' 'F &),%çwôZ ,'F)KwZ)çw(Jwç%K& ECi«D ç  ç&&ôWF F%K wF)ZJw& = 'ç )çïKJwF œJ
)çw(Z%F = ïçwKôw œF 'ç (ôZ ç&&F E.155D FK œç%& '5çK Z&ï–+wF E7P55D = –çJKFJw œF sai qK5hi0ç%
)çïK,& ïZJw 'ç ïwZœJ)KôZ% œ5,'F)KwZ)çw(Jwç%K&2 yF& d çJKwF& &),%çwôZ& )çïKF%K çJ KZKç' F%WôwZ% H3
qK5hi0ç% œZ%K u qK5hi0ç% = ïçwKôw œF 'ç (ôZ ç&&FM 'ç KZKç'ôK, ,Kç%K &KZ)â,F œç%& 'F& w,&FwWZôw&
8,Z'Z8ôXJF&2 yF& &),%çwôZ& F% ï–ç&F çWF) '5çKKFô%KF œF 'ç %FJKwç'ôK, KZJK x1- œ+& i3u3M XJô )Z%&KôKJF
'5Z(;F)Kôù ç)KJF' œF '5î1M Z%K œçWç%Kç8F wF)ZJw& œF  ç%ô+wF &ô8%ôùô)çKôWF çJ 55- o œF itv = H3H qK5hi0ç%
œZ%K ï'J& œF 'ç  ZôKô, F&K JKô'ô&,F ïZJw 'ç ïwZœJ)KôZ% œ5,'F)KwZ)çw(Jwç%K& FK œF  çK,wôçJY &È%K–,KôXJF&2

5Z J%-Zh0L »0 ÊÊu 0îô jZô1k%1 z-Zî »- Û»çÛ-%ô z0î îh1Z-%j/î z0 Z0çô%-»jô1 h-%à/Z0 V
K y5PœF F ç ,'ç(Zw, XJçKwF &),%çwôZ&  Zœ,'ô&ç%K œF& &Z)ô,K,& %FJKwF& F% )çw(Z%F F% i3u3c2 yF

55- ô%KFwWôF%K œç%& )–ç)J% œF )F& &),%çwôZ& çùô% œF )Z ïF%&Fw 'F& , ô&&ôZ%& w,&ôœJF''F&2
7FJY &),%çwôZ& E; x,%,wçKôZ% ùwJ8ç'F < FK ; 5ZZï,wçKôZ%& KFwwôKZwôç'F& <D %F wF)ZJwF%K XJ5= 'ç
 çw8F çJ 55-M 'F &),%çwôZ ; zF)–%Z'Z8ôF& WFwKF& < È ç wF)ZJw&  Zœ,w, F%KM Kç%œô& XJF 'F
&),%çwôZ ; Cçwô w,ïçwçKFJw <  ô&F &Jw J% wF)ZJw&  ç&&ôù œF ci qK5hi0ç% F% i3u3W  çô& &ç%&
KF%ôw )Z ïKF œF& )Z%Kwçô%KF& œF œ,ï'ZôF F%K2 5F& &),%çwôZ& &Z%K ,'ç(Zw,& &Jw J%F 'Z8ôXJF
œôùù,wF%KF œF )F''F œF& &),%çwôZ& œJ xé15 ZJ œF '5Pé1M ïZJw 'F&XJF'& 'ç )Z%Kwçô%KF ,)Z%Z ôXJF
ô%KFwWôF%K F% ç Z%K2

K yF &),%çwôZ œF w,ù,wF%)F œF 'ç -KwçK,8ôF %çKôZ%ç'F (ç& )çw(Z%F E-f.5D w,Wô&,F F%  çw& i3i3
œç%& 'F )çœwF œF 'ç -f.5 i ô%K+8wF 'F wF)ZJw& çJ 55- = –çJKFJw œF H qK5hi0ç% œç%& '5ô%œJ&KwôF
FK œ5J%F ; œôÎçô%F œF qK5hi œ5, ô&&ôZ%& %,8çKôWF& < ïçw 'F& .155-v3 = –ZwôÎZ% i3u32

K yF -F)w,KçwôçK 8,%,wç' = 'ç ï'ç%ôùô)çKôZ% ,)Z'Z8ôXJF E-xC1D ,Wç'JF œF& (F&Zô%& ï'J& ,'FW,&
œç%& 'F )çœwF œF 'ç -f.5 s F% )ZJw& œF w,Wô&ôZ%M = –çJKFJw œF H qK5hi0ç% F% i3s3 FK œF vu
= s3 qK5hi0ç% F% i3u3 ïZJw '5ô%œJ&KwôF 'ZJwœFvv2

K yç &KwçK,8ôF 55î- œJ 8ZJWFw%F F%K &ZJ ô&F = )Z%&J'KçKôZ% 'F is ;Jô% i3isvi  F%KôZ%%F J%
%ôWFçJ œ5ç (ôKôZ% œF d = t qK5hi0ç% F% i3s3 FK œF vu = i3 qK5hi0ç% F% i3u32

HGMG v*5noge5 5t v5u �t6tuKnéÔu Jgét e6otÔ5 Ç5u pgé5u ’�g’o6e7Ôsn5u Ç6éu
v5usn5vv5u v5 ÊÊu Êgéé6"t v5u Ç�d5vgee5l5étu Êgll5oÊÔ6na v5u evnu 6ÊtÔJu

5Z M)M)L M1 Û%/:0ôî h/880%hj-ç?Wô ÊÊuHÉ /Zô 1ô1 z1Û»/C1î -ç Zj/0-ç 8/Zzj-»L 0îî0Zôj0»»080Zô
Û/ç% »*0?Û»/jô-ôj/Z Û1ô%/k-GjK%0G -Jw )F& iH ïwZ;FK&M &FJ'& H %5Z%K ïç& wF)ZJw& çJ &KZ)âç8F Wôç
w,)Jï,wçKôZ% ç&&ô&K,F œ5–ÈœwZ)çw(JwF& E1h’M ; J�K«�?–— �ô� �–?��–�� <DM FK vi &Z%K œF&Kô%,& =
'5,ïJwçKôZ% œJ 8çÎ %çKJwF'2

5Z M)MÉL É. jZîô-»»-ôj/Zî ÊÊu î/Zô /Û1%-ôj/ZZ0»»0î Û/ç% çZ0 h-Û-hjô1 z0 h-Ûôç%0 z0
F)L1 lôÊgM(-ZHXG y5F%&F ('F œF& ïwZ;FK& )Z%%J& = )F ;ZJw FK = KZJK &KçœF œF œ,WF'ZïïF F%K Eïô'ZKF&M
œ, Z%&KwçKFJw& FK ô%&Kç''çKôZ%& )Z  Fw)ôç'F&D F&K F&Kô , = ï'J& œF u33 ïwZ;FK& ïçw '5Pé1vu FK = diH
ïwZ;FK& &F'Z% 'ç (ç&F œF œZ%%,F& œJ x'Z(ç' 55- é%&KôKJKFvH2

v0î �ô-ôîKnZjî /Zô %1h0880Zô 8jî 0Z Û»-h0 çZ h-z%0 Û-%ôjhç»jK%080Zô &-//%-à»0 -ç
z1/0»/ÛÛ080Zô zç ÊÊnuL /j- HM l%zî nuÇ z0 Z/ç/0-ç? &jZ-Zh080Zôî ç))Zwœ,& ïçw '5N�V�«	�
?	
�–
N��–	�–�	 «�— P�j 2?	va FK J%F çJ8 F%KçKôZ% œF& )w,œôK& œ5ô ïLK& œ,)ôœ,& œç%& '5N�V�«	ô�� q–—
?	ô��
2?	vt ïZJw 'F )çw(Z%F &KZ)â, œF ùçDZ% ïFw ç%F%KF2 7FJY ïwZ;FK& œF )çïKJwF œôwF)KF œJ )çw(Z%F œF '5çôw
Z%K ,K, œ,WF'Zïï,& œç%& )F )çœwFM çJ zFYç& FK F% yZJô&ôç%F ïZJw vMi qwœ& î-7 FK J%F )çïç)ôK, KZKç'F
œF i qK5hi0ç%2
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Wôô ; z–F KÀZ )ZJ%KwôF& çô KZ çœWç%)F çK 'Fç&K u 'çw8FB&)ç'F )ZZïFwçKôWF 55î- ïwZ;F)K& Fç)– (È i3s3M ô%)'Jœô%8 ùwZ ô%œJ&Kwôç'
ç%œ F%Fw8È &ZJw)F& <2
Wôôô yF 5hi XJô %5F&K ïç& &KZ)â, F&K Wç'Zwô&, F% Kç%K XJ5ô%Kwç%K ïZJw œ5çJKwF& ô%œJ&KwôF& E–ZwKô)J'KJwFM (Zô&&Z%& 8çÎFJ&F&M )–ç8%F œJ
ùwZôœD2 é' F&K œZ%) w,, ô& = )ZJwK KFw F œç%& '5çK Z&ï–+wF2

v- ÊèjZ0 0ô »0î �ô-ôîKnZjî h/»»-à/%0Zô z0Ûçjî M))F îç% »0 ÊÊnuvcM FK Z%K w,)F  F%K ç%%Z%), J%
wF%ùZw)F F%K œF 'FJw )ZZï,wçKôZ% œç%& J% )Z  J%ôXJ, )Z%;Zô%K F% œçKF œJ vd %ZWF (wF i3isWôô )ôKç%K
çJ  Zô%& u ïwZ;FK& œF 55- œ,ï'ZÈç('F& = 8wç%œF ,)–F''F œ5ô)ô i3s3i32

v*nZj/Z 0ç%/Û10ZZ0 Nn5, - ûç-Zô E 0»»0 &jZ-Zh1 . z18/Zîô%-ô0ç%î Wôç 'F ,Z%œ& ô%%ZWçKôZ% FK
ïwZïZ&F J% Z(;F)Kôù œF u3 qK5hi0ç% œF )çïç)ôK,& œ5ô%;F)KôZ% = –ZwôÎZ% i3s3iv2 PJ &Fô% œF '5î1 'ç  Fw
œJ fZwœ )Z%)F%KwF 'F& ïwZ;FK& çJKZJw œF& ïL'F& fZwW+8F0-J+œF FK CçÈ&B.ç&0.F'8ôXJF2 PJ KZKç'M ud
ïwZ;FK& ,KçôF%K ï'ç%ôùô,& œ,(JK i3isM ïçw ô 'F&XJF'& a &Z%K œ,;= F% FYï'ZôKçKôZ% Eœç%& œôùù,wF%K& &F)KFJw& o
&ôœ,wJw8ôFM ô%)ô%,wçKôZ%M 7P55-M 8,ZK–Fw ôF FK –ÈœwZ)çw(JwF&D œZ%K u &Jw '5F%&F ('F œF 'ç )–ç8%F
KF)–%Z'Z8ôXJF F% ô%)'Jç%K 'F &KZ)âç8Fii2

v0 o/C-ç80KnZj -&&jhè0 î0î -8àjôj/Zî 0Z ô0%80 z0 ÊÊnu 0Z %0»0/-Zô î/Z /à:0hôj& /&&jhj0» œF v3
qK5hi0ç% = i3Bs3 qK5hi0ç% )çïK,F& F% i3s3isM FK F% ç''ZJç%K v qwœ x.C œç%& &Z% ùZ%œ& ïZJw 'F&
ô%ùwç&KwJ)KJwF& E5é,D2 yF 8ZJWFw%F F%K (wôKç%%ôXJF ïw,WZôK ,8ç'F F%K i3 qwœ x.C œ5ô%WF&Kô&&F F%K&
œ5ô)ô i3s3 œF&Kô%,& çJ œ,WF'ZïïF F%K œF ïwZ;FK& FK = 'ç ’É7M FK KwçWçô''F &Jw J% )çœwF ,)Z%Z ôXJFid
ïZJw F%)ZJwç8Fw 'F& ùô%ç%)F F%K& ïwôW,& œç%& œF& )'J&KFw&iu çô%&ô XJF œç%& 'F& &F)KFJw& çJY , ô&&ôZ%&
œôùùJ&F&iH2 PJ KZKç'M vv ïwZ;FK& &Z%K ï'ç%ôùô,& F%  Fw œJ fZwœ ïçw 'F ’ZÈçJ FBî%ôia2

5Z J%-Zh0L çZ Û%/:0ô 0îô /Û1%-ôj/ZZ0» z0Ûçjî M)HF o 5wÈZ)çï F% fZw ç%œôFM )çïKç%KM &ç%&
&KZ)âç8FWôôôM 3Mv qK5hi0ç% , ô& 'Zw& œF 'ç ïwZœJ)KôZ% œ5–ÈœwZ8+%F ïçw WçïZwFùZw ç8F = œF&Kô%çKôZ%
œ5J%F wçùùô%FwôF2 -Jw 'F KFwwôKZôwF %çKôZ%ç'M )ô%X çJKwF& ïwZ;FK& &Z%K F% œ,WF'ZïïF F%KM œZ%K i Z%K ,K,
'çJw,çK& œJ ,Z%œ& ô%%ZWçKôZ% FJwZï,F%it o

K yF œ, Z%&KwçKFJw s7 = 7J%âFwXJF Wô&F = )çïKFw 'F& , ô&&ôZ%& œ5J%F ç)ô,wôFM ïZJw J% ïZKF%KôF'
œF v qK5hi0ç% = –ZwôÎZ% i3iu FK v3 qK5hi0ç% = –ZwôÎZ% i3su2 yç ïwF ô+wF ï–ç&F œJ ïwZ;FK
)Z%&ô&KF F% J% œ, Z%&KwçKFJwM 'F 5hi %5,Kç%K &KZ)â, F%  Fw œJ fZwœ XJF 'Zw& œF 'ç &F)Z%œF
ï–ç&F n

K yF ïwZ8wç  F CÈ)ç&&Z œ5,KJœF œF& w,&FwWZôw& &ZJKFwwçô%& FK œF 'Z8ô&KôXJF çùô% œF œ,WF'ZïïFw
J% ; )'J&KFw < ïÈw,%,F%M çWF) '5ç (ôKôZ% œF )çïKFw FK &KZ)âFw v qK5hi0ç% œ5, ô&&ôZ%& ùwç%Dçô&F&
FK F&ïç8%Z'F& = –ZwôÎZ% i3s3 n

K gHM ïwZ;FK 55- çïï'ôXJ, = J%F )ô F%KFwôFM çWF) 'F œ,ï'ZôF F%K œ5J% ùZJw F% ZYÈB)Z (J&KôZ% FK
J%F ï–ç&F œF )çïKç8F = –çJKFJw œF 3Mt qK5hi0ç% ïZJw 'F& œôY ïwF ô+wF& ç%%,F& œF
ùZ%)KôZ%%F F%K2 yF &KZ)âç8F F&K ïw,WJ F%  Fw œJ fZwœ ZJ ïçw )çw(Z%çKçKôZ% œJ (,KZ% n

K yF ïwZ;FK œF œ,)çw(Z%çKôZ% œ5J%F J&ô%F œF )–çJYM 5ç'55M ïFw FKKç%K œF )çïKFw 32H qK5hi0ç%
= –ZwôÎZ% i3it F% WJF œ5J% &KZ)âç8F F%  Fw œJ fZwœ n

K yF CwZ;FK œ5é%K,wCK 5Z  J% EC5éD 75PwKç8%ç%M KFw ô%ç'  J'Kô Zœç' œ5ô%KFw)Z%%FYôZ% FK œ5FYïZwK
WFw& 'ç  Fw œJ fZwœM ïFw FKKç%K œF Kwç%&ïZwKFw FK &KZ)âFw s qK5hi0ç% F% i3iu ïJô& vi qK5hi0ç%
= KFw FM çïw+& i3su2

v*-hhKî E »- z18/Zîô%-ôj/Z 0ô -ç Û%/ô/ôCÛ-k0 h/Zîôjôç0 çZ Û/jZô h%jôjûç0 -ç z1/0»/ÛÛ080Zô z0î
ô0hèZ/»/kj0î ÊÊuG 7F& KF)–%Z'Z8ôF& ô%%ZWç%KF& ïFw FKKç%K œF w,ïZ%œwF F% ïçwKôF çJY )Z%Kwçô%KF& œF
ï,%ç'ôK, ,%Fw8,KôXJFM œF œ,(ôK œF& ùJ ,F& ZJ œF Wçwôç(ô'ôK, œF& ô%Kwç%K& Z%K ïç&&, çWF) &J))+& 'F &KçœF
œJ 'ç(ZwçKZôwF2 7F& œôùùô)J'K,& ïFw&ô&KF%K XJç%K = 'ç ïZ&&ô(ô'ôK, œF ïç&&Fw wçïôœF F%K çJY ï–ç&F& œF
ïwZKZKÈïç8F FK œF œ, Z%&KwçKôZ% çùô% œ5,Wç'JFw )F& KF)–%Z'Z8ôF& , Fw8F%KF& F% )Z%œôKôZ%& w,F''F&2 yF&
	KçK&Bî%ô& œô&ïZ&F%K œ5J% )F%KwF œF KF&K& )FwKôùôç%K&2 yç )Z%%FYôZ% = 'ç ï'çKFùZw F çô%&ô XJF 'ç  ç;ZwôK,
œF& )Z@K& œ5FYï'ZôKçKôZ% &Z%K ïwô& F% )–çw8F ïçw 'F .–�«�	�–�	 �V J�–� �2 1% 1JwZïFM &FJ'F 'ç fZwW+8F
œô&ïZ&F œ5J%F KF''F ï'çKFùZw F œF KF&K&2

https://engineering.airliquide.com/world-premiere-air-liquide-inaugurates-its-co2-cold-capture-system-cryocaptm
https://3d-ccus.com/
https://www.airliquide.com/fr/groupe/communiques-presse-actualites/01-04-2022/le-projet-dair-liquide-et-eqiom-dans-le-nord-de-la-france-selectionne-par-le-fonds-europeen
https://www.airliquide.com/fr/groupe/communiques-presse-actualites/09-05-2022/air-liquide-et-lhoist-sassocient-pour-lancer-un-projet-inedit-de-decarbonation-de-la-production-de
https://ec.europa.eu/energy/maps/pci_fiches/PciFiche_12.8.pdf
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ôY 5wÈZ8,%ôFM 7q«M )çïKç8F ,'F)KwZ)–ô ôXJFM F%ÎÈ F&M çœ&ZwïKôZ% ïçw  F (wç%F&M )çw(Z%çKF&M )–F ô)ç' 'ZZïô%8 )Z (J&KôZ%M
)–çw(Z% ç)KôùM ç(&Zw(ç%K& = )–ç%8F F%K œF ï–ç&F222
Y yF&  ZœF& œF Kwç%&ïZwK ïçw Kwçô% FK )ç ôZ% &Z%K )FïF%œç%K 'F&  Zô%& JKô'ô&,& E'F Kwçô% %,)F&&ôKç%K J%F ïwZYô ôK, œF& , FKKFJw&
FK œF&Kô%çKçôwF&M 'F Kwç%&ïZwK ïçw )ç ôZ% 8,%+wF XJç%K = 'Jô œçWç%Kç8F œF )Z@K& F% )çw(Jwç%K FK F%  çô% œ5GJWwF2
Yô é' &5ç8ôK œ5ô%;F)KFw œJ 5hi F% ï–ç&F &JïFw)wôKôXJF = ï'J& œF v3 33  +KwF& œF ïwZùZ%œFJw œç%& œF& wZ)–F& ïZwFJ&F& 8Zw8,F& œF
&çJ JwF2 yF 5hi Wç œ5ç(Zwœ  ô8wFw F% &Jwùç)FM çWç%K œ5CKwF œô&&ZJK ïJô&  ô%,wç'ô&,2

M y1- z15èfhyhxé1- 55- C’	-1fz1fz 71- qPzî’éz	-
d6oÔ64v5u 5t Ç5u Êgéto6Ôét5u ue�ÊÔJÔsn5u snÔ
ÊgéÇÔtÔgéé5ét v5no Ç�evgÔ5l5ét

MGHG né5 l6tnoÔt� d6oÔ64v5 egno Ê76sn5 u5’l5ét Ç5 v6 Ê76"é5 t5Ê7égvg’Ôsn5 V
Ê6etno5L to6éuegotL ntÔvÔu6tÔgé 5t utgÊi6’5 Çn ÊgM

yF& KF)–%Z'Z8ôF& 55î-  ç;ZwôKçôwF& œç%& 'F& &ôKF& ç)KJF''F F%K F% FYï'ZôKçKôZ% FK F% )Z%&KwJ)KôZ% &Z%K
)F''F& œJ )çïKç8F F% ïw,)Z (J&KôZ% EïZJw 'F KwçôKF F%K œJ 8çÎ %çKJwF'D FK œJ 'çWç8F çJY ç ô%F& F%
ïZ&KB)Z (J&KôZ%2 5F ïwZ),œ, ïFw FK œF )çïKFw tu = c3T œJ 5hi , ô&ic2

75çJKwF& ïwZ),œ,& &Z%K F% œ,WF'ZïïF F%K = œôùù,wF%K& %ôWFçJY œF  çKJwôK, E0–?K���� � q–«—ô�–
F–�–�M z’yM œF d = t &Jw J%F ,)–F''F ç''ç%K ;J&XJ5= cDôY2 yF& KF)–%Z'Z8ôF& 55î- ç)KJF''F& ïFw FKKF%K œF
&5çœçïKFw çJY )Z%œôKôZ%& ô%œJ&KwôF''F& ïçwKô)J'ô+wF& o ô%&Kç''çKôZ% %ZJWF''F ïFw FKKç%K '5ZYÈ)Z (J&KôZ% ZJ
FYô&Kç%KFM Fùùô)ç)ôK, œJ )çïKç8F &ZJ–çôK,M )çwç)K,wô&KôXJF& œF& ùJ ,F& EïwF&&ôZ% ïçwKôF''F œJ 5hiM
KF ï,wçKJwFM WZ'J F , ô&M ïw,&F%)F œF ïZ''Jç%K&D FK F%ùô% )Z@K œF )çïKç8F FK œF ïJwôùô)çKôZ%2

5Z%)Fw%ç%K 'F Kwç%&ïZwK œJ 5hiM KZJ& 'F&  ZœF& œF Kwç%&ïZwK Z%K çKKFô%K '5,)–F''F )Z  Fw)ôç'F EKwçô%&M
)ç ôZ%&M (çKFçJYM )ç%ç'ô&çKôZ%& Z%K J% z’y œF cYDM  çô& œF& wFKZJw& œ5FYï,wôF%)F wF&KF%K %,)F&&çôwF&
XJç%K çJY )–ç8%F& 'Z8ô&KôXJF& F%KwF &ôKF œF )çïKç8F FK &ôKF œF &KZ)âç8F2

yF& KF)–%ôXJF& 'ô,F& = '5JKô'ô&çKôZ% œJ 5hi )çïKJw, E–Zw& w,)Jï,wçKôZ% ç&&ô&K,F œ5–ÈœwZ)çw(JwF&L
; J�K«�?–— èô� q–?��–�� <M 1h’D &Z%K 8,%,wç'F F%K )Z%&ôœ,w,F& )Z  F çÈç%K J% z’y œF H s3M çWF)
J%F  ô%ZwôK, œ5çïï'ô)çKôZ%& çÈç%K çKKFô%K 'F &KçœF )Z  Fw)ôç' E ,K–ç%Z'M ïZ'È)çw(Z%çKF&M ç)ôœF&
&ç'ô)È'ôXJF&M Jw,FD2

yF& &KZ)âç8F& Wôç 1h’ ZJ çXJôù+wF& &ç'ô%&Yô &Z%K Zï,wçKôZ%%F'&M Kç%œô& XJF '5JKô'ô&çKôZ% œF w,&FwWZôw& œF
8ô&F F%K& ï,KwZ8çÎôFw& F% ùô% œ5FYï'ZôKçKôZ% ZJ œF WFô%F& œF )–çw(Z% %5Z%K ïç& F%)ZwF œ,ïç&&, 'F &KçœF
œF ïô'ZKF ZJ œF œ, Z%&KwçKFJw2

MGMG Ç5u N e�é6vÔt�u O �é5o’�tÔsn5u ugét # eo5éÇo5 5é Êglet5 egno v6 e5otÔé5éÊ5
ÊvÔl6tÔsn5 Ç5u eogr5tu 5t v5no dÔ64ÔvÔt� �ÊgéglÔsn5

yF& ïwZ),œ,& œF )çïKç8FM œF ïJwôùô)çKôZ% FK )Z ïwF&&ôZ%0'ôXJ,ùç)KôZ% %,)F&&ôKF%K J%F XJç%KôK,
&ô8%ôùô)çKôWF œ5,%Fw8ôF &ZJ& ùZw F ,'F)KwôXJF ZJ œF )–ç'FJw2

Ê0î N Û1Z-»jô1î O 1Z0%k1ôjûç0î z0 )LÉ ’r(ôÊgM E H) ’r(ôÊgM ïFJWF%K ïF&Fw ïçwùZô& 'ZJwœF F%K &Jw
'F (ô'ç% )çw(Z%F œF 'ç )–ç8%F 55- &ô F''F& %F &Z%K ïç& ùZJw%ôF& ïçw œF& ,%Fw8ôF& wF%ZJWF'ç('F& ZJ (ç&
)çw(Z%F EWçwôçKôZ% œF c = ca T œF '5Fùùô)ç)ôK,svD2

v- îç%h/Zî/88-ôj/Z 1»0hô%jûç0 Z1h0îî-j%0 Û-% »0 %0h/ç%î -ç ÊÊu jZzçjô z/Zh çZ0 Û%0îîj/Z îç%
»0 îCîôK80 1Z0%k1ôjûç0 o F% &JôWç%K '5Z(;F)Kôù œF )çïKç8F F%KwF vu FK s3 qK5hi0ç%si F% i3u3 çWF) J%F
)Z%&Z  çKôZ%  ZÈF%%F œF u xb0K5hiM 'F& ï,%ç'ôK,& ,%Fw8,KôXJF& œJ 55- wFïw,&F%KFwçôF%K œF i3 = d3
zk–0ç% E&ZJ& ùZw F œ5,'F)Kwô)ôK, FK œF )–ç'FJwD2



vd
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Yôô yç  J'Kôï'ô)ôK, œF& &ZJw)F& œ5, ô&&ôZ% &Jw &ôKF ô%œJôK ïçw FYF ï'F XJF &FJ'F F%WôwZ% 'ç  ZôKô, œF& WZ'J F& , ô& ïçw J%F wçùùô%FwôF
ZJ J% &ôKF &ôœ,wJw8ôXJF F&K )çïK,F2
Yôôô 5F& (F&Zô%& WçwôF%K F% ùZ%)KôZ% œF 'ç KF)–%Z'Z8ôF œF )çïKç8F n )F''F&  Zô%&  çKJwF& œF )çïKç8F = '5çôœF œF  F (wç%F& ZJ
)F''F& œF ïw,B)Z (J&KôZ% ,Kç%K  Zô%& )Z%&Z  çKwô)F& F% FçJ2
YôW CZJw J%F  C F XJç%KôK, œF 5hi )çïK,M J%F ùçô('F ïwF&&ôZ% ïçwKôF''F ô ï'ôXJF 'F ïç&&ç8F œ5J% ï'J& 8wç%œ WZ'J F œF ùJ ,F& =
KwçWFw& 'F &Z'Wç%KM %,)F&&ôKç%K œZ%) œF& )Z'Z%%F& œF ï'J& 8wç%œ& œôç +KwF FK –çJKFJw2
YW yF Kwç%&ïZwK F% ï–ç&F 8çÎFJ&F %5F&K ïç& ,)Z%Z ôXJF F%K Wôç('FM '5ZïKô J ,Kç%K F% ï–ç&F œF ù'JôœF œF%&F EçJ œF&&J& œF 'ç

yF& ï,%ç'ôK,& ,%Fw8,KôXJF&M 'F& ùJôKF& œF 5hi 'Zw& œF& œôùù,wF%KF& ï–ç&F& œ5FYï'ZôKçKôZ% œJ 55-M çô%&ô
XJF 'F& ù'JY %Z% )çïK,&Yôô ïZJwwçôF%K ïF&Fw &Jw 'ç Wôç(ô'ôK, ,)Z%Z ôXJF œJ wF)ZJw& çJY KF)–%Z'Z8ôF& 55-M
FK œ5çJKç%K ï'J& &ô '5,'F)Kwô)ôK, JKô'ô&,F F&K ïwZœJôKF = ïçwKôw œF &ZJw)F& )çw(Z%,F& œJ ùçôK œF '5çJ8 F%KçKôZ%
œF 'ç Kçwôùô)çKôZ% œJ )çw(Z%F ïZJw 'F& ,%Fw8ôF& ùZ&&ô'F&ss2

MGÉG né 45ugÔé 6ÇÇÔtÔgéé5v 5é o5uugnoÊ5u 5é 56n 5t 5é Ôéto6étu Ê7ÔlÔsn5u egno v6
Ê6etno5 Çn ÊgM

v*çî-k0 -hôç0»»080Zô 8-:/%jô-j%0 z0 î/»/-Zôî -ç? -8jZ0î Û/ç% »- h-Ûôç%0 zç ÊgM k1ZK%0 z0î
z1hè0ôî ô/?jûç0î çWF) J% (F&Zô% )Z%&Kç%K F% wF%ZJWF''F F%K œF &Z'Wç%K œF '5ZwœwF œF vMtu
â8&Z'Wç%K0K5hiB)çïKJw,D2

yF& KF)–%Z'Z8ôF& 55- &Z%K ïçw çô''FJw& )Z%&Z  çKwô)F& F% FçJYôôô ïZJw 'F wFùwZôœô&&F F%K œF& ùJ ,F&
FK 'F 'çWç8F œF& ç ô%F& F% &Z'JKôZ% çXJFJ&F o

K J% WZ'J F œ5FçJ œF vMav  s0K5hi )çïKJw, F&K %,)F&&çôwF œç%& 'F )ç& œ5J%F )F%Kwç'F = )–çw(Z%
çWF) w,KwZùôK F% ïZ&KB)Z (J&KôZ%M

K iMuc  s œ5FçJ ïçw K5hi )çïKJw, &Z%K %,)F&&çôwF& ïZJw J%F )F%Kwç'F = 8çÎ F% )È)'F )Z (ô%,M

K d  s œ5FçJ ïçw K5hi )çïKJw, &Z%K %,)F&&çôwF& ïZJw 'F 7P55-sd2

K Cçw çô''FJw&M J%F ïwF&&ôZ% ùZwKF &Jw 'ç (ôZœôWFw&ôK,M 'ç &,)JwôK, ç'ô F%KçôwF FK 'F& wF&&ZJw)F& F%
FçJ œF ï'JôF F&K ô%œJôKF ïçw 'F (F&Zô% F% (ôZ ç&&F œF 'ç (ôZ,%Fw8ôF çWF) 55-
E.155-Dsu ïJô&XJ5ô' ùçJK )Z%&ç)wFw œF& KFwwF& çJY ï'ç%KçKôZ%& ZJ = œF& )J'KJwF& ,%Fw8,KôXJF&
œ,œô,F&2

Ç-Zî »0î %1kj/Zî îçàjîî-Zô z0î Û1Zç%j0î 0Z 0-çL çZ %jîûç0 z0 &0%80ôç%0 Û1%j/zjûç0 z0î
jZîô-»»-ôj/Zî 0îô Û/îîjà»0M ïJô&XJF œç%& )FwKçô%& )ç&M 'F (F&Zô% F% FçJ œ@ = 'ç ï–ç&F œF )çïKç8FM çJY
ï,%ç'ôK,& ,%Fw8,KôXJF& FK çJ wFùwZôœô&&F F%K F&K çJ8 F%K, F%KwF sa FK vu3T ïçw wçïïZwK çJ ô%&Kç''çKôZ%&
&ç%& 55-sH2 y5çïïwZWô&ôZ%%F F%K F% (ôZ ç&&F ïZJw 'F .155- ïFJK CKwF ôww,8J'ôFw œJ ùçôK œF )ç%ô)J'F&
ZJ œF &,)–FwF&&F& 'ô,F& çJ )–ç%8F F%K )'ô çKôXJF2

1%ùô%M J% (F&Zô% œF KwçôKF F%K œF 'ç &çJ JwF ô&&JF œF& çXJôù+wF& &ç'ô%& çïïçwç8K ,8ç'F F%K 'Zw& œF 'ç
ï–ç&F œF &KZ)âç8FM çùô% œF )Z%KwL'Fw 'ç ïwF&&ôZ% œJ w,&FwWZôwsa2

MGXG Ç5u ÊgStu egno v5 Ê6et6’5L v5 to6éuegot 5t v5 utgÊi6’5 �d6vn�u 5éto5
1) 5no(tÊgM 5t HF) 5no(tÊgM Ç6éu v5u ÊgéJÔ’no6tÔgéu t5Ê7éÔsn5u v5u evnu
J6dgo64v5u

v0 h-Ûô-k0 h/Zîôjôç0 »- 8-:0ç%0 Û-%ôj0 z0î h/Tôî z0î ô0hèZ/»/kj0î ÊÊnuM FK WçwôF &JôWç%K 'F
&F)KFJw )Z%)Fw%, FK 'ç )Z%)F%KwçKôZ% œF& ùJ ,F&YôW2 PJBœF'= œF i3 T œF )Z%)F%KwçKôZ% F% 5hi œF&
ùJ ,F& EFY2 ç  Z%ôç)M –ÈœwZ8+%FDM 'ç &,ïçwçKôZ% œF& 8çÎ F&K ï'J& çô&,F FK &Z% )Z@K œô ô%JF EçJKZJw
œF i3 1î’0K5hiD2 yF )Z@K F&K ,8ç'F F%K ùZ%)KôZ% œF& ïwôY œF '5,%Fw8ôF JKô'ô&,F o '5JKô'ô&çKôZ% œF )–ç'FJw
ùçKç'F ïFw FK %ZKç  F%K œF w,œJôwF 'F& )Z@K& œwç&KôXJF F%K2 î%F ,KçïF œF ïw,KwçôKF F%K ïFJK CKwF
%,)F&&çôwF çùô% œF &5ç&&JwFw œF '5ç(&F%)F œ5ô ïJwFK,& œZ  ç8Fç('F& ïZJw 'F& &Z'Wç%K&2

v0 ô%-ZîÛ/%ô Z1h0îîjô0 çZ Zj/0-ç z0 Ûç%0ô1 z0 2)K2F D zç &»ç? 0Zô%-Zô 0ô çZ0 1ô-Û0 z0
»jûç1&-hôj/ZYW2 -Z% )Z@K œ,ïF%œ œZ%) œF 'ç )Z%)F%KwçKôZ% F% 5hi œF& ùJ ,F&M œF& WZ'J F& Kwç%&ïZwK,&
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ïwF&&ôZ% )wôKôXJF  çô& &ZJ& 'ç KF ï,wçKJwF )wôKôXJFD2
YWô 5–çXJF &ôKF œFWç%K CKwF )çwç)K,wô&, F% œ,Kçô' &JôWç%K &ç ïZwZ&ôK,M &Z% WZ'J F 8,Z'Z8ôXJFM '5,Kç%)–,ôK, œF& F%WF'ZïïF&
F%WôwZ%%ç%KF& FK 'ç )ô%,KôXJF œ5ô%;F)KôZ% çùô% œ5ç&&JwFw '5ô%K,8wôK, FK 'ç &,)JwôK, œJ &KZ)âç8F &Jw 'F 'Z%8 KFw F

FK œF 'ç œô&Kç%)F çJ ïZô%K œF &KZ)âç8F2 yF )Z@K œF Kwç%&ïZwK œJ 5hiçJ8 F%KF &ô8%ôùô)çKôWF F%K 'Zw&XJF
'F &ôKF œF &KZ)âç8F F&K &ôKJ, F%  Fw E; Zùù&–ZwF <DM F% Wçwôç%K œ5J% ùç)KFJw v3 o œF s 1î’0K5hi œç%& 'F
 Fô''FJw œF& )ç& E)ç%ç'ô&çKôZ%&M ïFKôKF& œô&Kç%)F& FK 8wZ& WZ'J F& Kwç%&ïZwK,&D = s3 1î’0K5hist2

-F'Z% 'F&  ZœF& œF Kwç%&ïZwK œJ 5hi JKô'ô&,& o

K yF Kwç%&ïZwK ïçw )ç%ç'ô&çKôZ% F&K 'F  ZœF œF Kwç%&ïZwK çJ )Z@K œ5ç(çKKF F%K 'F ï'J& ùçô('FM  çô&
ô' %,)F&&ôKF œF& ô%WF&Kô&&F F%K& ô%ôKôçJY ,'FW,& FK J% œô F%&ôZ%%F F%K çœçïK,2 yF )Z@K J%ôKçôwF
œ,)wZ8K F% ùZ%)KôZ% œF& WZ'J F& KwçôK,&M Kç%œô& XJF œF 8wZ& WZ'J F& %,)F&&ôKF%K œF& œôç +KwF&
'çw8F& œF )ç%ç'ô&çKôZ%sc2

K yF Kwç%&ïZwK ïçw )ç ôZ% F&K 'ô ôK, ïçw 'F& )Z@K& Zï,wçKôZ%%F'&M çô%&ô XJF ïçw 'ç )çïç)ôK, œ5F ïZwK
EF%WôwZ% s3 KZ%%F& ïçw )ç ôZ%D2

K y5J&ç8F œJ wçô' %F %,)F&&ôKF ïç& œF )Z%&KwJ)KôZ% œF %ZJWF''F& ô%ùwç&KwJ)KJwF&M  çô& wFXJôFwK XJF
'ç &ZJw)F FK 'ç œF&Kô%çKôZ% &ZôF%K ïwZ)–F& œJ w,&FçJ ùFww,2

K yF Kwç%&ïZwK ïçw (çKFçJ F&K ç)KJF''F F%K JKô'ô&, &Jw 'F  çw)–, œF 'ç Wç'Zwô&çKôZ% œJ 5hiM FK F&K
'5ZïKôZ% 'ç  Zô%& )–+wF &Jw œF 'Z%8JF& œô&Kç%)F& F% Zùù&–ZwFM &JwKZJK &ô 'F& WZ'J F& %F &Z%K ïç&
&Jùùô&ç  F%K ô ïZwKç%K& FK w,8J'ôFw& ïZJw ;J&KôùôFw 'ç )Z%&KwJ)KôZ% œ5J% w,&FçJ œF )ç%ç'ô&çKôZ%&
&ZJ&B çwô%F&d32

v0î h/Tôî zç îô/h«-k0 î/Zô 0îôj81î 0Zô%0 H 0ô M) 5no(ôÊgM
XH2 é'& &Z%K ô%ù'JF%),& ïçw 'F&

)çwç)K,wô&KôXJF& ïwZïwF& œJ &ôKF o ç))F&&ô(ô'ôK, E��K��–O�VVK��–DM ïw,FYô&KF%)F œ5ô%ùwç&KwJ)KJwF& FK
)Z%%çô&&ç%)F& 8,Z'Z8ôXJF& ïw,)ô&F& E)çïç)ôK,M ,WZ'JKôZ% œÈ%ç ôXJF œF 'ç ïwF&&ôZ% FK œF 'ç  ô8wçKôZ%
œJ 5hiD2

yF )Z@K œF 'ç ï–ç&F œ5FYï'ZôKçKôZ% œ,ïF%œ œF& WZ'J F& ô%;F)K,& FK œF 'FJw )Z%)F%KwçKôZ% F% 5hi2

1%ùô%M 'F& )Z%Kwçô%KF& œF &JôWô FK œF wçïïZwKç8F E ; ���ô	��ô� &,M %ZKç  F%K 'Zw& œF 'ç ï–ç&F ïZ&KB
ùFw FKJwF œF& &ôKF&M ï+&F%K ,8ç'F F%K &Jw 'F& )Z@K& œF &KZ)âç8F2

5Z -zzjôj/ZZ-Zô »*0Zî08à»0 z0î h/Tôî z0 h-Ûôç%0L ô%-ZîÛ/%ô 0ô îô/h«-k0L »0î h/Tôî zç ÊÊu
Û0ç/0Zô Bô%0 0îôj81î 0Zô%0 1) 5no(ôÊgM 0ô HF) 5no(ôÊgM

diG

MGFG né egt5étÔ5v Ç5 utgÊi6’5 snÔ ÊgéÇÔtÔgéé5 v6 J6Ôu64ÔvÔt� Ç5u eogr5tuL l6Ôu snÔ
o5ut5 ÇÔJJÔÊÔv5 # Ê6o6Êt�oÔu5o 5é v*64u5éÊ5 Ç5 Çgéé�5u ÇÔuegéÔ4v5u

v0 Û/ô0Zôj0» ôè1/%jûç0 0Z %1î0%/0î 8/Zzj-»0î z0 îô/h«-k0 0îô 0îôj81 E H. ))) ’ôÊgM
dsM ,XJôWç'F%K

= ï'J&ôFJw& )F%Kçô%F& œF ùZô& 'F& , ô&&ôZ%& ç%%JF''F&  Z%œôç'F& ç)KJF''F& XJô &5,'+WF%K =
uaMd xK5hi,Xdd2 5F& WZ'J F& K–,ZwôXJF& œF &KZ)âç8F œJ 5hi &FwçôF%K &Jùùô&ç%K& ïZJw 'F& (F&Zô%&
F&Kô ,& œ5ô)ô = iv332

7F& )Z%Kwçô%KF& &Z)ô,Kç'F& EÎZ%F& œG–ç(ôKçK œF%&F = wô&XJFDM F%WôwZ%%F F%Kç'F& E&ôKF& ïwZK,8,&D FK
KF)–%ôXJF&YWô w,œJô&F%K )FïF%œç%K 'ç )çïç)ôK, = )Z%WFwKôw )F ïZKF%KôF'2

1% i3iiM &FJ'F& dMv T œF& w,&FwWF& K–,ZwôXJF&  Z%œôç'F& Z%K ,K, œ,)ZJWFwKF& EïwZJW,F& ïçw œF&
ç%ç'È&F& ô� ô	
D FK 3M33i T œF )F& w,&FwWF& KZKç'F& ïFJWF%K CKwF )Z%&ôœ,w,F& )Z  Fw)ôç'F F%K
FYï'ZôKç('F& du2

yç œô&Kwô(JKôZ% 8,Z8wçï–ôXJF œF )F& )çïç)ôK,& ïZKF%KôF''F& œF &KZ)âç8F ïZJwwç ,8ç'F F%K CKwF
'ô ôKç%KFdH FK ô%ù'JFwç œôwF)KF F%K &Jw 'F& )Z@K& œF Kwç%&ïZwK2 7F& wô&XJF& KF)–%ôXJF&M )Z%Kwç)KJF'& FK
ùô%ç%)ôFw&da FYô&KF%K ïçw çô''FJw& œç%& 'F )ç& œ5J%F  çJWçô&F )çwç)K,wô&çKôZ% œJ &ôKF œF &KZ)âç8F2
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PWô& œJ èçJK )Z%&Fô' ïZJw 'F )'ô çK

YWôô yF œô F%&ôZ%%F F%K œJ w,&FçJ œF Kwç%&ïZwK œ,ïF%œ œF 'ç ïw,Wô&ôZ% œF& WZ'J F& , ô&M œF 'FJw 'Z)ç'ô&çKôZ% FK œF& )çïç)ôK,&
œ5ô%;F)KôZ% FK ô%WFw&F F%K2
YWôôô 75çJKç%K ï'J& &5ô' &5ç8ôK œ5ô%WF&Kôw &Jw 'ç )Z%&KwJ)KôZ% œ5J% %ZJWFçJ &ôKF FK %Z% F% w,KwZùôK œF '5FYô&Kç%K2
YôY -ZJw)F o F%KwFKôF% é,C1f2
YY yF ïwZ;FK œF Kwç%&ïZwK FK &KZ)âç8F Zùù&–ZwF é��	K–�� Fô K	 F% fZwW+8F F%KwFwç ïçw FYF ï'F F% ï–ç&F œF KF&K œF ï'J&ôFJw&
ç%%,F& = ïçwKôw œF i3id2
YYô -ç%& %,ç% Zô%& KF%ôw )Z ïKF œJ .155- FK 7P55-M çô%&ô XJF œF& w,œJ)KôZ%& œ5, ô&&ôZ%& ïZ&&ô('F& ïçw Fùùô)ç)ôK, ,%Fw8,KôXJF
ZJ J&ç8F œ5,%Fw8ôF& wF%ZJWF'ç('F&M 'F& , ô&&ôZ%& 'ô,F& çJY ïwZ),œ,& ô%œJ&KwôF'& œF& 8wZ& , FKKFJw& %5,Kç%K XJF œF vHMu qK5hi2
YYôô èÈïZK–+&F œ5J% WZ'J F  ô%ô J œF v33 âK5hi0ç%2
YYôôô 1Y)'J&ôZ% œF&  ZÈF%& œF ïwZœJ)KôZ% œ5,'F)Kwô)ôK, = (ç&F œF K–Fw ôXJF ùZ&&ô'FM )çw ùZ%)KôZ%%ç%K J%ôXJF F%K F% ïZô%KF FK
ç F%,& = ïwZœJôwF œF  Zô%& F%  Zô%&2
YYôW 5Z%)F%KwçKôZ% œF& ùJ ,F& &Jùùô&ç  F%K ,'FW,F&M œô&ïZ%ô(ô'ôK, ùZ%)ô+wFM ùçô('F œô&ïFw&ôZ% œF& &ZJw)F& œ5, ô&&ôZ%& &Jw &ôKF2
YYW Cwô&F F% )Z ïKF œF& wô&XJF& œ5ZïïZ&ôKôZ% &Z)ô,Kç'F2
YYWô 5F ïZKF%KôF' ïZJwwçôK çKKFô%œwF tHu qK5hi E&ZJw)F o qô%ô&K+wF œF 'ç zwç%&ôKôZ% ,%Fw8,KôXJFM 7Z)J F%K œF )Z%&J'KçKôZ% i3is B
-KwçK,8ôF ùwç%Dçô&F 55î-M ï2vdD2

v0 z1Û»/j080Zô zç ÊÊu îç% ô/çô0 î- hè-VZ0 ô0hèZ/»/kjûç0 Û%1î0Zô0 z0î jZô0%z1Û0Zz-Zh0î
8-:0ç%0î?/jjG v0 z1Û»/j080Zô jZzçîô%j0» Û0çô -jZîj Bô%0 h/Zô%-jZô z0 î*1ô0Zz%0 îç% çZ0
z1h0ZZj0dt &F'Z% 'F& ï–ç&F& œ5FYï'ZwçKôZ% FK œ5ô%WF%KçôwF& œF& &ôKF& œF &KZ)âç8FM œ5çJKZwô&çKôZ%& œç%&
'F& &ôKF& œ5ô%;F)KôZ%M œ5,KJœF& œF ùçô&ç(ô'ôK, ô%œJ&KwôF''FM œ5ô%WF&Kô&&F F%KYWôôôM œF œ,ï'ZôF F%K
œ5ô%ùwç&KwJ)KJwF& œF Kwç%&ïZwKM œ5çJKZwô&çKôZ%& çœ ô%ô&KwçKôWF& FK F%ùô% œF )Z%&KwJ)KôZ% œF 'ç &Z'JKôZ% œF
)çïKç8F &Jw &ôKF EïZJWç%K %,)F&&ôKFw J% = œFJY ç%&YôYD2 Z KôKwF œ5FYF ï'FM 'F )ç'F%œwôFw œF œ,ï'ZôF F%K
œF& )çïç)ôK,& œ5ô%;F)KôZ% F%  Fw œJ fZwœYY F&K 'ô ôKç%K = )ZJwK FK  ZÈF% KFw FM FK  +%F œ,;= = J%F
&çKJwçKôZ% œF& ç))+& çJ &KZ)âç8F ïZJw 'F& ô%œJ&KwôF'&2

yç wF%Kç(ô'ôK, ,)Z%Z ôXJF œF& ïwZ;FK& 55- %,)F&&ôKF œF ïZJWZôw œô&ïZ&Fw œ5J% w,&FçJ œF Kwç%&ïZwK FK
œF &KZ)âç8F 8,Z'Z8ôXJF = ïwZYô ôK, œF &ôKF& œ5, ô&&ôZ%& ô ïZwKç%KF& FK )Z%)F%Kw,F&M çô%&ô XJF œF&
(ç&&ô%& œF (ôZ ç&&F œç%& 'F )ç& œJ .155-2

5Z J%-Zh0L »*6z080L 0îôj80 -jZîj E MX lôÊgM(-Z??j »- ûç-Zôjô1 h-Ûô-à»0 0ô îô/h«-à»0 Û0Zz-Zô
M) -ZîX2 F% KF%ç%K )Z ïKF œF& WZ'J F& œ5, ô&&ôZ%YYôôM œF 'ç Wôç(ô'ôK, ,)Z%Z ôXJFYYôôôM œF& w,ç'ôK,& &Jw
&ôKFYYôW FK œF& )Z%Kwçô%KF& œJ &KZ)âç8FYYW2 -Jw 'F KFwwôKZôwF %çKôZ%ç'M 'F& &ôKF& œF &KZ)âç8F ïZJWç%K CKwF
 Z(ô'ô&,& 'F ï'J& wçïôœF F%K &F KwZJWF%K F%  ,KwZïZ'F FK &FwçôF%K )FJY œF& ç%)ôF%& &ôKF& œ5FYKwç)KôZ%
ZJ œF &KZ)âç8F œF 8çÎYYWô2

v0 Û/ô0Zôj0» 0&&0hôj& z0î h-Û-hjô1î z0 îô/h«-k0 zç ÊgM 0Z J%-Zh0 0îô h0Û0Zz-Zô zj&&jhj»0 E
h-%-hô1%jî0% 0Z »*1ô-ô -hôç0» z0î z/ZZ10î 0ô z0î jZ&/%8-ôj/Zî zjîÛ/Zjà»0îG 7F& ô%WF&Kô8çKôZ%&
)Z ï', F%KçôwF& wF&KF%K =  F%FwM F% ïçwKô)J'ôFw &5ç8ô&&ç%K œF '5,KçK œF& 'ôFJY œF& ïZKF%KôF'& œF &KZ)âç8FM
ïw,WJ œ5ô)ô ùô% i3is œ,(JK i3id œç%& 'ç &KwçK,8ôF 55î-M çô%&ô XJF œF )ç ïç8%F& &ô& ôXJF& FK œF KF&K&
œ5ô%;F)KôZ%2

É -1yhf îf1 PfPy»-1 qîyzé5’éz\’1M y1 ’15hî’- Pî 55-
PCCP’P]z y1 Cyî- C1’zéf1fz Chî’ y1- -15z1î’-
ÔéÇnutoÔ5vu Çgét v5u �lÔuuÔgéu o�uÔÇn5vv5u ugét v5u
evnu dgvnlÔé5nu5u 5t ÊgéÊ5éto�5uL # Ç�J6nt Ç5
eogÊ�Ç�u Ç�Ê6o4gé�u 6vt5oé6tÔJu

6ç /ç z0î %jîûç0î 1»0/1î z0 Z/ZKÛ0%&/%8-Zh0 z0î ô0hèZ/»/kj0î -îî/hj1îL »0 ÊÊu z/jô
%0Û%1î0Zô0% »- z0%ZjK%0 1ô-Û0 z*çZ0 îô%-ô1kj0 z0 z1h-%à/Z-ôj/ZM çïw+& wF)ZJw& = '5Fùùô)ç)ôK,
,%Fw8,KôXJFM = 'ç &Z(wô,K, FK çJY ,%Fw8ôF& ZJ  çK,wôçJY (ç&B)çw(Z%F2

https://norlights.com
https://www.conseil-national-industrie.gouv.fr/files_cni/files/actualite/20230623_consultation_ccus.pdf
https://www.conseil-national-industrie.gouv.fr/files_cni/files/actualite/20230623_consultation_ccus.pdf
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e-%8j »0î HM) îjô0î »0î Û»çî 180ôô0ç%î jz0Zôj&j1î Û-% »*6z080F) 0Z J%-Zh0 81ô%/Û/»jô-jZ0L .FD
z0î 18jîîj/Zî Û%//j0ZZ0Zô z0î Û%/h1z1î z0 h/8àçîôj/Z2 5F& , ô&&ôZ%& ïFJWF%K CKwF ,WôK,F& ïçw
'5Fùùô)ç)ôK, ,%Fw8,KôXJF FK '5,'F)Kwôùô)çKôZ% œF& J&ç8F&2

v0î 18jîîj/Zî »j10î -ç? Û%/h1z1î î/Zô 0Z %0/-Zhè0 Û»çî zj&&jhj»0î E 1/jô0% )çw F''F& &Z%K 'ô,F& çJY
w,ç)KôZ%& )–ô ôXJF&2 yF 55- )Z%&KôKJF J% 'FWôFw ïZKF%KôF' ïZJw )çïKFw )F& , ô&&ôZ%& w,&ôœJF''F&M &ç%&
KZJKFùZô& )Z%&KôKJFw J%F KF)–%Z'Z8ôF Î,wZ , ô&&ôZ%& Eù'JY %Z% KwçôK,&M )çïKç8F ïçwKôF'M ùJôKF& FK ï,%ç'ôK,&
,%Fw8,KôXJF&D FK « V��	ô��ô ïç& J%F &ZJw)F œ5, ô&&ôZ%& %,8çKôWF&2

v- Z1h0îîjô1 z0 %0k%/çÛ080Zô k1/k%-Ûèjûç0M çùô% œF  JKJç'ô&Fw œF& WZ'J F& FK çKKFô%œwF J%F  ç&&F
)wôKôXJF ïZJw '5ç ZwKô&&F F%K œF& )çïôKçJY ô%WF&Kô& &Jw 'F Kwç%&ïZwK FK 'F &KZ)âç8F œJ 5hiM ,)çwKF œF ùçôK
'F& ç)KFJw& œôùùJ& XJô %F ïZJwwZ%K ïç& (,%,ùô)ôFw œF& ,)Z%Z ôF& œ5,)–F''F œF )F& KF)–%Z'Z8ôF&2

v- Û0%ôjZ0Zh0 zç ÊÊu î08à»0 î0 %1zçj%0 -jZîj E z0î 180ôô0ç%î //»ç8jZ0ç? 0ô h/Zh0Zô%1î 0Z
N h»çîô0%î OL Û/ç% »0îûç0»î »0î -»ô0%Z-ôj/0î z1h-%à/Z10î î/Zô jZ0?jîô-Zô0î E h0 :/ç% /ç »j8jô10îG
P œ,ùçJKM 'F& ç)KFJw& XJô %F wF ï'ô&&F%K ïç& )F& )Z%œôKôZ%& F%)ZJwF%K J% wô&XJF œ5ç)Kôù& ,)–ZJ,& ïçw J%
&Jwœô F%&ôZ%%F F%K F% ô%ùwç&KwJ)KJwF& œF 55- FK ïçw J%F )çœJ)ôK, œF )F& &Z'JKôZ%& KF)–%Z'Z8ôXJF&
çWç%K '5–ZwôÎZ% œF  çKJwôK, œF 'FJw& ô%WF&Kô&&F F%K&2

yF èçJK )Z%&Fô' ïZJw 'F )'ô çK ç )Z%œJôK J%F ç%ç'È&F  J'Kô)wôK+wF Ezç('FçJ vD çùô% œ5ôœF%KôùôFw 'F& &F)KFJw&
ô%œJ&KwôF'& ïZJw 'F&XJF'& 'F wF)ZJw& çJ 55- &5çW+wF 'F ï'J& ïFwKô%F%K &F'Z% 'F& )wôK+wF& &JôWç%K& o

� )Z%)F%KwçKôZ% œF& , ô&&ôZ%& FK KçJY œF )çïKç8F œç%& 'F ïwZ),œ, ô%œJ&KwôF'M
� )Z%)F%KwçKôZ% 8,Z8wçï–ôXJF œF& ç)KFJw&M
� KÈïF  ç;ZwôKçôwF œ5, ô&&ôZ%& E)Z (J&KôZ% ZJ ïwZ),œ,&DM
� FYô&KF%)F œ5ç'KFw%çKôWF& KF)–%Z'Z8ôXJF& çJ 55-M
� ,WZ'JKôZ% œF 'ç œF ç%œF œJ &F)KFJwM
� ïZôœ& œJ &F)KFJw œç%& 'F& , ô&&ôZ%& ùwç%Dçô&F& F% i3ii2

yF& –ÈïZK–+&F& FK 'ç  ,K–ZœZ'Z8ôF wFKF%JF& ïZJw )FKKF ç%ç'È&F &Z%K FYï'ô)ôK,F& çJ zç('FçJ i2

75çïw+& )FKKF ç%ç'È&FM ô' çïïçwç8K XJF o

v2 yF &F)KFJw œF 'ç )ô F%KFwôF w,J%ôK 'F ï'J& 8wç%œ %Z (wF œF )wôK+wF& œF ïFwKô%F%)F ïZJw J%
wF)ZJw& çJ 55-M = 'ç )Z%œôKôZ% XJF )F wF)ZJw& )ô('F 'F& &FJ'F& , ô&&ôZ%& w,&ôœJF''F& œF ïwZ),œ,
ïZJw 'F&XJF''F& ïFJ œ5ç'KFw%çKôWF& œ5çKK,%JçKôZ% FYô&KF%K2

i2 yç ïwZœJ)KôZ% ç)KJF''F œ5–ÈœwZ8+%F F&K w,ç'ô&,F ïçw Kwç%&ùZw çKôZ% œ5ô%Kwç%K& ùZ&&ô'F&
EWçïZwFùZw ç8FDM FK w,J%ôK '5F&&F%KôF' œF& )wôK+wF& XJô ïZJwwçôF%K ;J&KôùôFw 'F wF)ZJw& çJ 55- F%
'5ç(&F%)F œ5ç'KFw%çKôWF œF ïwZœJ)KôZ% œ,)çw(Z%,F2 y5FYô&KF%)F ïZJw )F &F)KFJw œ5J% ïwZ),œ,
ç'KFw%çKôù ïçw ,'F)KwZ'È&F = ïçwKôw œ5J%F ,'F)Kwô)ôK, œ,)çw(Z%,F ,)çwKF )FïF%œç%K 'F wF)ZJw& çJ
55-M XJô 8,%,wFwçôK J% FùùFK œF WFwwZJô''ç8F FK J% wô&XJF œ5ç)Kôù ,)–ZJ, œF& ô%WF&Kô&&F F%K&
'ô,&2

s2 yF& &ï,)ôùô)ôK,& œJ &F)KFJw œF 'ç &ôœ,wJw8ôF ïZJwwçôF%K ;J&KôùôFw J% wF)ZJw& çJ 55-M  çô& XJô F&K
,)çwK, œç%& '5ç%ç'È&F ïçw '5FYô&KF%)F œ5ç'KFw%çKôWF& Wôç 'ç w,œJ)KôZ% )–ô ôXJF œF& ZYÈœF& ùFwwFJY
ïçw œJ œô–ÈœwZ8+%F Eœ,)çw(Z%,DM FK ïçw '5,'F)Kwôùô)çKôZ% œF& J&ç8F& F% wF)ZJwç%K = œF& –çJK&
ùZJw%FçJY ,'F)KwôXJF&2
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YYôY 1%KwF s FK u T ïZJw 'F& KJw(ô%F& = 8çÎM F%WôwZ% vuT ïZJw 'F& )È)'F& )Z (ô%,&2

X y1 55- C’	-1fz1 îf éfz	’^z yéqéz	 Chî’ y1 CP’5
	y15z’é9î1 ,’PföPé-M zPf7é- 9î1 y1 ’15hî’- Pî .155- 1z
6n Ç6ÊÊu 5ut ugnlÔu # Ç5u 6v�6u t5Ê7égvg’Ôsn5uL
�ÊgéglÔsn5uL 5t 5édÔogéé5l5ét6na

XGHG v5 ÊÊu 5é �snÔe5l5ét ÔéÔtÔ6v gn 5é N o�togJÔt O eo�u5ét5 né Ôét�o&t l6o’Ôé6v
egno v5 e6oÊ Ç5 Ç5 eogÇnÊtÔgé �v5ÊtoÔsn5 Jo6é'6Ôu

6ç Zj/0-ç 8/Zzj-»L »0 %0h/ç%î -ç ÊÊu Û/ç% »- Û%/zçhôj/Z z*1»0hô%jhjô1 E Û-%ôj% z0 h-%àç%-Zôî
&/îîj»0î î0%-jô 1h/Z/8jûç080Zô Û»çî -z-Ûô1 Û/ç% »- %1Û/Zî0 E »- z08-Zz0 1»0hô%jûç0 0Z à-î02
yF& )F%Kwç'F& = )–çw(Z% , FKKF%K œF& ùJ ,F& = ï'J& ùZwKF KF%FJw F% )çw(Z%F XJF 'F& çJKwF& )F%Kwç'F&
K–Fw ôXJF&M ô ï'ôXJç%K J% )Z@K œF )çïKç8F ï'J& ùçô('F2

v0î h0Zô%-»0î E k-GL î/»»jhjô10î Û/ç% »0ç% h-Û-hjô1 E î*-z-Ûô0% E çZ0 &»çhôç-ôj/Z %-Ûjz0 z0 »-
z08-Zz0 1»0hô%jûç0 0Z Û/jZô0L Û%1î0Zô0Zô z0î h/Zh0Zô%-ôj/Zî 0Z 18jîîj/Zî z0 ÊgM Z0ôô080Zô
Û»çî &-jà»0îYYôY2 yF& KF)–%Z'Z8ôF& ç)KJF''F F%K  ç;ZwôKçôwF& œF )çïKJwF œJ )çw(Z%F &Z%K  ç' çœçïK,F&
= )F& ùçô('F& )Z%)F%KwçKôZ%& FK = '5ô%KFw ôKKF%)F œF& ï–ç&F& œÈ%ç ôXJF& œ5çwwCK FK  ô&F F% wZJKF
)Z%œJô&ç%K = œF& ï,wôZœF& &J(ZïKô ç'F& œF ùZ%)KôZ%%F F%K œF )F& ô%&Kç''çKôZ%&2

u0»/Z »*6Ô5L 0ô h/8Ûô0 ô0Zç zç ûç-îj z/çà»080Zô z0 »- h/Zî/88-ôj/Z z0 hè-%à/Z 0Zô%0 H22M 0ô
M)MML »0 ÊÊu Û/ç%%-jô :/ç0% çZ %W»0 E »*jZô0%Z-ôj/Z-» Û/ç% »0 î0hô0ç% z0 »*1Z0%kj0 Ed3T œJ 5hi )çïK,
F% i3a3 ïZJwwçôK ïwZWF%ôwus œJ &F)KFJw œF '5,%Fw8ôFD F% ïFw FKKç%K œ5,WôKFw 'F& ç)Kôù& ,)–ZJ,&
)Z%&,XJF%K& 'ô,& = 'ç ùFw FKJwF ç%Kô)ôï,F œF& )F%Kwç'F& ùZ&&ô'F& F% )Z–,wF%)F çWF) 'F& Z(;F)Kôù& œF
'5ç))Zwœ œF Cçwô&2 1% P&ôFM ZI 'F& )F%Kwç'F& &Z%K w,)F%KF&M J%F ïçwK &ô8%ôùô)çKôWF œF& )F%Kwç'F& = )–çw(Z%
ç)KJF''F& ïZJwwçôK CKwF )Z%&ôœ,w,F )Z  F çKKwç)KôWF ïZJw '5,XJôïF F%K « ��	–�ô��ô œF 'ç KF)–%Z'Z8ôF ZJ
; w,KwZùôK < 55-ud2

6ç î0jZ z0 »*n5L 0Z h/Zîjz1%-Zô »0 ô-ç? z0 h-Ûô-k0 j8Û-%&-jô N9FK2) D,FFL »0î 18jîîj/Zî z0î
h0Zô%-»0î E hè-%à/Z -/0h ÊÊu Z0 î0%-j0Zô Û-î h/8Û-ôjà»0î -/0h »0î àçzk0ôî h-%à/Z0 %1îjzç0»î
-ôô%jàç1î -ç? 180ôô0ç%î -Û%Kî M)X) uHM )F XJô &F KwçœJôwç ïçw œF& ïwôY œF 'ç KZ%%F œF 5hi &Jw 'F  çw)–,
FJwZï,F% -191 KwZï ,'FW,& ïZJw ïFw FKKwF 'FJw Wôç(ô'ôK,2 yç ïZ&&ô(ô'ôK, œ5J% ; w,KwZùôK < &Jw 'F& )F%Kwç'F&
FYô&Kç%KF& œ,ïF%œ œF  J'Kôï'F& ïçwç +KwF&M œZ%K 'ç œô&ïZ%ô(ô'ôK, œF &Jwùç)F& ïZJw '5ô%&Kç''çKôZ% Eçô%&ô
XJF ïZJw 'F KwçôKF F%K œF& 8çÎ FK &Z'Wç%K&DM 'ç Kçô''F œF 'ç )F%Kwç'FM &Z% N8F E'ç œJw,F œ5ç ZwKô&&F F%K
,Kç%K F&&F%KôF''FDM &F& ïFwùZw ç%)F&M ZJ F%)ZwF '5ç))+& çJ Kwç%&ïZwK FK &KZ)âç8F œF 5hi2 yGçKKwç)KôWôK,
œJ w,KwZùôK F&K çô%&ô 'ô ôK,F çJ wF8çwœ œF& )Z@K& ùôYF& ô ïZwKç%K& Eô%&Kç''çKôZ% 55- FK ô%ùwç&KwJ)KJwF&D FK
œGJ%F Kw+& ùçô('F œJw,F œGFYï'ZôKçKôZ%M )Z ïKF KF%J œF& œ,'çô& œF  ô&F F% GJWwF2 7ç%& )F )Z%KFYKFM 'F
55- %F &F ('F ïç& çïïZwKFw œGç'KFw%çKôWF )w,œô('F = 'ç ùFw FKJwF œF& &ôKF&2

e/ç% »- J%-Zh0L »0î &-jà»0î //»ç80î 18jî Û-% »0î h0Zô%-»0î E k-G z0 &-X/Z zjîh/ZôjZç0 0ô zj&&çî0
k1/k%-Ûèjûç080Zô îç% »0 ô0%%jô/j%0 Z0 &-//%jî0Zô Û-î »0 z1/0»/ÛÛ080Zô z0î hè-VZ0î z0 ô%-ZîÛ/%ô
0ô z0 îô/h«-k0 zç ÊgM ûçj î0%-jô h-Ûô1G yF 8F&KôZ%%çôwF œJ w,&FçJ œF Kwç%&ïZwK ’z1 %F ïw,WZôK çô%&ô
ïç& œF 55- &Jw 'F& )F%Kwç'F& K–Fw ôXJF& œç%& &F& &),%çwôZ&M KZJK )Z  F 'ç -f.5 iM ïZJw œF& wçô&Z%&
,)Z%Z ôXJF& FK œF  ô&F F% GJWwF 'Z)ç'Fua2 yF& &),%çwôZ& ’z1  Z%KwF%K XJ5ô' F&K ïZ&&ô('F œF 8,wFw 'F
(F&Zô% çœœôKôZ%%F' K–Fw ôXJF &ç%& 55- F% w,Kç('ô&&ç%K 'ç œô&ïZ%ô(ô'ôK, –ôWFw%ç'F œJ ïçw) %J)',çôwF çJ
%ôWFçJ )ZwwF&ïZ%œç%K = )F'Jô œF& ç%%,F& i3v3M F% ïZJw&JôWç%K 'F œ,ï'ZôF F%K œF& &KçKôZ%& œF Kwç%&ùFwK
œG,%Fw8ôF ïçw ïZ ïç8F E-z1CDM œF& wF%ZJWF'ç('F& FK œF 'ç &Z(wô,K,ut2

v0 h-Ûô-k0 -ÛÛ»jûç1 E »- k1Z1%-ôj/Z z0 hè-»0ç% 0îô Û0ç z/hç80Zô1 FK &F ('F ïFJ çœçïK, )çw 'F&
ùJ ,F& œF& )–çJœô+wF& &Z%K ïFJ )Z%)F%Kw,F& FK 'F& J%ôK,& œF ïwZœJ)KôZ% œF )–ç'FJw &Z%K &ZJWF%K œF



i3

PWô& œJ èçJK )Z%&Fô' ïZJw 'F )'ô çK

YYY yç ùFw F%KçKôZ% ïwZœJôK J% ù'JY XJç&ô ïJw Ecc TD )Z ïZ&, œF 5hi FK œ5FçJ2 yF )Z%œôKôZ%%F F%K FK 'ç )Z ïwF&&ôZ% ïFJWF%K
çô%&ô CKwF w,ç'ô&,F& = ùçô('F )Z@K2
YYYô yç )F%Kwç'F œF qôâçÀç çJ bçïZ% œZ%K 'F &KZ)âç8F Zùù&–ZwF œJ 5hi )çïK, F&K ïw,WJ ïZJw i3s32 yç )F%Kwç'F 7wçY çJ ’ZÈçJ FB
î%ô œ,WF'ZïïF 'F 55- XJô %F &Fwç ïç& Zï,wçKôZ%%F' çWç%K i3ia2
YYYôô CZJw 'F (Zô&B,%Fw8ôFM KÈïF FJ)ç'ÈïKJ&M 'F& (F&Zô%& &FwçôF%K  C F &Jï,wôFJw&M = –çJKFJw œF 3Mu –ç ïçw KZ%%F œF 5hi )çïKJw,FM
FK 3Md –ç ïçw qk– œ5,'F)Kwô)ôK, ïwZœJôKF E2h H�ô��–E/ô—���� –	 «�hM i3iiD2

ï'J& ùçô('F œô F%&ôZ%2 y5PœF F ùôYF )Z  F 'ô ôKF J% &FJô' œF )çïç)ôK, &Jï,wôFJwF = v33 qkuc2 -FJ'&
'F& w,&FçJY œF )–ç'FJw& œô&ïZ&ç%K œ5J%F Kçô''F )wôKôXJF &F ('F%K çœçïK,& çJ 55-2

XGMG v5 45ÊÊu egnoo6Ôt eo�u5ét5o né Ôét�o&t 5é Êglev�l5ét Çn o5éJgoÊ5l5ét
Ç5u enÔtu é6tno5vu Ç5 Ê6o4gé5 ugnu o�u5od5 Ç5 vÔlÔt5o v5u ÊgéJvÔtu Ç*nu6’5 uno
v6 4Ôgl6uu5

yç .ôZ,%Fw8ôF çWF) )çïKJwF œJ )çw(Z%F FK &KZ)âç8F E.155-DM )Z%&ô&KF F% 'ç &,XJF&KwçKôZ% œJ 5hi =
ïçwKôw œF 'ç (ôZ ç&&FM )ZJï',F = 'ç ïwZœJ)KôZ% œ5,%Fw8ôF E)–ç'FJw ZJ ,'F)Kwô)ôK,D2 5F& KF)–%Z'Z8ôF&
)Z%&KôKJF%K J% F%&F ('F –,K,wZ8+%F )çw 'F 5hi ïFJK CKwF ïwZœJôK 'Zw& œF 'ç ùFw F%KçKôZ% EïZJw 'ç
ïwZœJ)KôZ% œ5ç')ZZ'DM œF 'ç  ,K–ç%ô&çKôZ% EF%WôwZ% d3 T œF 5hi F% &ZwKôF œF  ,K–ç%ô&FJwDM œF 'ç ïÈwZ'È&F
ZJ œF 'ç )Z (J&KôZ% œF (ôZ ç&&F ïZJw ïwZœJôwF œF '5,'F)Kwô)ôK, ZJ œF 'ç )–ç'FJw2 yF& KF)–%Z'Z8ôF&
.155- )Z%œJô&F%K = œF& , ô&&ôZ%& œF 5hi %,8çKôWF&M œ+& 'Zw& XJ5F''F& %5Z%K ïç& )Z%œJôK = 'ç
œF&KwJ)KôZ% œF ïJôK& %çKJwF' œF )çw(Z%F ïçw œ,ùZwF&KçKôZ% ZJ )–ç%8F F%K& œGJ&ç8F& œF& &Z'&2

6ç Zj/0-ç z0 î0î jZô%-ZôîL »*çî-k0 zç 45ÊÊu Û/ç% -ôô0jZz%0 »- Z0çô%-»jô1 h-%à/Z0 Z1h0îîjô0%-jô
»- z1&jZjôj/Z z*çZ Û»-Z z*çî-k0 z0 »- àj/8-îî0 Eç'ô F%KçôwF FK %Z% ç'ô F%KçôwFD )Z–,wF%K çWF) 'F&
Z(;F)Kôù& œF ïwZKF)KôZ% œF 'ç (ôZœôWFw&ôK,M œF )Z%&FwWçKôZ% œF& wF&&ZJw)F& F% FçJ FK F% &Z'M œF &,)JwôK,
ç'ô F%KçôwFM œF w,&ô'ôF%)F çJ )–ç%8F F%K )'ô çKôXJF œF& &ZJw)F& œF (ôZ ç&&F2

6ç Û»-Z ô0hèZjûç0L »- h/8àçîôj/Z z0 »- àj/8-îî0 180ô z0î &ç810î z0 &-jà»0 ô0Z0ç% 0Z ÊgM 0ô
Z1h0îîjô0 z*1»j8jZ0% çZ Û»çî k%-Zz Z/8à%0 z*j8Ûç%0ô1î E8ZJœwZ%& FK –ÈœwZ)çw(JwF& çwZ çKôXJF&DH32
yF&  ZœF& œF )çïKJwF FK &,ïçwçKôZ% œJ 5hi ç)KJF'& %,)F&&ôKF%K œ5çJKç%K ï'J& œ5,%Fw8ôF XJF 'ç
)Z%)F%KwçKôZ% F% 5hi F&K ùçô('F FK 'F&  çK,wôçJY ô%%ZWç%K& %F &Z%K ïç& &Jùùô&ç  F%K &Kç('F& F%
)Z%œôKôZ%& Zï,wçKôZ%%F''F& ïZJw ïFw FKKwF 'FJw Wôç(ô'ôK, ,)Z%Z ôXJFHv2

u0ç»î H) Û%/:0ôî z0 45ÊÊ h-Ûôç%-Zô Û»çî z0 )LH lôÊgM î/Zô /Û1%-ôj/ZZ0»î z-Zî »0 8/Zz0 Ea %F
&KZ)âç%K ïç& 'F 5hiM œFJY çÈç%K wF)ZJw& = '51h’M FK J% &FJ' çWF) &KZ)âç8F F% ïwZïwFDHi ïZJw J% KZKç'
&KZ)â, œ5F%WôwZ% i qK5hi0ç%Hs2 CZJw )F& ïwZ;FK&M ô' &5ç8ôK J%ôXJF F%K œF ïwZœJ)KôZ% œ5,K–ç%Z'M œZ%K 'ç
)çïKJwF œJ 5hi F&K ï'J& çô&,FYYY XJ5F% ïZ&KB)Z (J&KôZ%M FK œ5J%F )F%Kwç'F œF ïwZœJ)KôZ% œ5,'F)Kwô)ôK,
ïçw (ôZ ç&&F œF u3 qk XJô wF'N)–F 'F 5hi )çïK,YYYô2

v0 %0h/ç%î -ç 45ÊÊu Z1h0îîjô0 çZ0 Û%/?j8jô1 -/0h »- î/ç%h0 z0 àj/8-îî0 çùô% œF 'ô ôKFw 'F&
(F&Zô%& F% Kwç%&ïZwK E'ç œF%&ôK, ,%Fw8,KôXJF œF 'ç (ôZ ç&&F ,Kç%K ùçô('FDHd2 7ç%& 'F )ç& œF (ôZ ç&&F
JKô'ô&,F ïZJw 'ç ïwZœJ)KôZ% œ5,'F)Kwô)ôK, ZJ « V��	ô��ô ïZJw 'ç )–ç'FJwM '5ô%&Kç''çKôZ% œZôK ,8ç'F F%K &F &ôKJFw
wF'çKôWF F%K ïwZ)–F œF& 'ôFJY œF )Z%&Z  çKôZ% ùô%ç'F œF '5,%Fw8ôF2 1%ùô%M '5ô ï,wçKôùM %Z%B&ï,)ôùôXJF çJ
.155- œF ïwZYô ôK, çJ w,&FçJ œF Kwç%&ïZwK FK çJ &KZ)âç8F œF 5hi çïïZwKF J%F œFw%ô+wF )Z%Kwçô%KF
8,Z8wçï–ôXJFM ïçwKô)J'ô+wF F%K ïw,&F%KF ïZJw 'F& ïFKôKF& ô%&Kç''çKôZ%& KF''F& XJF 'F&  ,K–ç%ô&FJw&
EXJF'XJF& âK5hi &KZ)â,0ç%D2

v0î 8/zK»0î zç ’Ô5ÊL z0 »*6Ô5L 0ô z0 »*6z080 jZôKk%0Zô çZ0 Û-%ô j8Û/%ô-Zô0 z0 45ÊÊu z-Zî »0î
îh1Z-%j/î z0 ô%-Zîjôj/ZL j8Û»jûç-Zô çZ0 Û%0îîj/Z -zzjôj/ZZ0»»0 îç% »- àj/8-îî0 0ô z0î h/Z&»jôî
z*çî-k0î -/0h »- î1hç%jô1 -»j80Zô-j%0L »*çôj»jî-ôj/Z z0î ô0%%0î 0ô z0î %0îî/ç%h0î 0Z 0-ç2 yF&
(F&Zô%& çœœôKôZ%%F'& F% KFwwF& ïZJw 'ç (ôZB,%Fw8ôF ïZJwwçôF%K wFïw,&F%KFw i3 = s3T œF& çôwF& )J'KôW,F&Hu2
5F& (F&Zô%& WçwôF%K &JôWç%K '5Zwô8ô%F œF 'ç (ôZ ç&&F E)J'KJwF ïwô%)ôïç'F ZJ ô%KFw ,œôçôwFM (Zô&B,%Fw8ôFYYYôô
ZJ wF(JK&M w,&ôœJ& ùZwF&KôFw&M œ,)–FK&222D FK 'F KÈïF œF .155-M  çô& ïZ&F%K œF& 'ô ôKF& ô ïZwKç%KF& = J%

https://www.drax.com/about-us/our-projects/bioenergy-carbon-capture-use-and-storage-beccs/#our-beccs-projects-and-partnerships
file:///C:/Users/ykasriel/Downloads/SSRN-id4282099.pdf
https://www.sciencedirect.com/science/article/abs/pii/S019689042200807X?via%3Dihub
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YYYôôô î%F J%ôK, œF ïwZœJ)KôZ% œ5,'F)Kwô)ôK, = ïçwKôw œF (ôZ ç&&F )Z  F )F''F œF xçwœç%F Evu3 qkD œZôK )Z%&Z  Fw ç%%JF''F F%K
tu3 333 KZ%%F& œ5ô%Kwç%K& E&ZJw)F o yF  Z%œF œF '5,%Fw8ôFM i3iv o F« ?–�	�«�– jô��«– —– L«�—«��– �–—1�«��– «��2 —–
� «�
–	 —–�ô —.«��3	D2 7F  C FM '5FYF ï'F œF 7wçY çJ ’ZÈçJ FBî%ô %,)F&&ôKçôK F% i3vt vs qK œF (Zô& &ZôK ï'J& œF 'ç KZKç'ôK, œJ (Zô&
ïwZœJôK çJ îg E17,M i3iv o Hô�1�–� ô–d 	�?6« –  1��� ô5
– —
 ?«�j��– –	 �–�
�?– –� –«
D2
YYYôW -ZJ& w,&FwWF œJ œ,WF'ZïïF F%K œF& ô%ùwç&KwJ)KJwF& œF Kwç%&ïZwK FK &KZ)âç8F ïZJw œF& ô%&Kç''çKôZ%& Kw+& &ZJWF%K œôùùJ&F&2
YYYW » )Z ïwô& ô&&JF œF &KçKôZ% œ5,ïJwçKôZ%2
YYYWô y5ô%œJ&KwôF œJ ïçïôFw )Z%&Z  F œF 'ç (ôZ ç&&F ïZJw &F& (F&Zô%& F% )–ç'FJw2
YYYWôô yF 7P55- %,)F&&ôKF H33 âk– œ5,'F)Kwô)ôK, FK vu33 âk– œF )–ç'FJw ïçw KZ%%F œF 5hi E&ZJw)F o 0h 0–���
6 –	 «�hd vivlD2 Pùô%

œ,WF'ZïïF F%K  ç&&ôùYYYôôô2 5F& XJç%KôK,&M œôùùô)ô'F F%K ïw,'FWç('F& &Jw 'ç &FJ'F wF&&ZJw)F 'Z)ç'FM ïZ&F%K
'ç XJF&KôZ% œF '5ô ïZwK œF (ôZ ç&&F = œF& ùô%& œF w,œJ)KôZ% œ5, ô&&ôZ%& %çKôZ%ç'F&2

v- Û%0îîj/Z îç% »0î %0îî/ç%h0î Z-ôç%0»»0î ôj0Zô 1k-»080Zô -ç &-jô z0î ô08Ûî »/Zkî z0
%1k1Z1%-ôj/Z2 y5ç)KôZ% œF &,XJF&KwFw 'F )çw(Z%F ô&&J œF 'ç (ôZ ç&&F %F 8,%+wF ïç& F% F''FB C F
œ5, ô&&ôZ%& %,8çKôWF&2 55F&K 'F ùçôK XJ5J%F %ZJWF''F (ôZ ç&&F )wZô&&F = 'ç ï'ç)F œF '5ç%)ôF%%F XJô ïFw FK
œF &ZJ&KwçôwF FùùF)KôWF F%K œJ 5hi œF '5çK Z&ï–+wF2 î%F (Z%%F 8F&KôZ% œF& &KZ)â& FK œF& ù'JY &5ô ïZ&F
çùô% œF ïwF%œwF F% )Z ïKF 'F œ,)ç'ç8F KF ïZwF' 'ô, = 'ç )wZô&&ç%)F œF 'ç (ôZ ç&&F2 yF ïZKF%KôF' œF
w,œJ)KôZ% F&K çô%&ô ï'J& ô ïZwKç%K ïZJw œF& ï'ç%KçKôZ%& = )wZô&&ç%)F wçïôœF E ô&)ç%K–J&M &çJ'FM
FJ)ç'ÈïKJ&DHH XJF ïZJw œF& w,)Z'KF& œF (Zô& ô&&J& œF ùZwCK& œZ%K 'ç œJw,F œF œ,WF'ZïïF F%K F&K œF
'5ZwœwF œF u3 ç%&Ha2

# h/ç%ô ô0%80L »0 45ÊÊu è/%î Û%/zçhôj/Z z*1ôè-Z/» Z*- Û-î -ôô0jZô »0 îô-z0 h/880%hj-»L 0ôL Û»çî
k»/à-»080ZôL »0 %0h/ç%î E »- àj/8-îî0 Z0 Û0%80ô Û-î z0 %1Û/Zz%0 -ç? à0î/jZî z0 z1/0»/ÛÛ080Zô
z0 h-Û-hjô1î à-î h-%à/Z0 zç îCîôK80 1»0hô%jûç0 &%-ZX-jî2 y5ô%K,8wçKôZ% œF &È&K+ F& œF )çïKç8F
œF& , ô&&ôZ%& ô&&JF& œF& çJKwF& J&ç8F& œF 'ç (ôZ ç&&F )Z%&KôKJF 'ç  Fô''FJwF JKô'ô&çKôZ% œJ .155- F%
KFw F& )'ô çKôXJF&Ht2 yF ïZKF%KôF' œF w,œJ)KôZ%YYYôW œF& , ô&&ôZ% ïçw 'F .155- %F %,)F&&ôKç%K ïç& œF
ï'ç%KçKôZ% œ,œô,F& = 'ç Wç'Zwô&çKôZ% ,%Fw8,KôXJF F&K F&Kô , = ii O0Bu qK5hi0ç%Hc ïZJw 'ç
 ,K–ç%ô&çKôZ%YYYWM '5ô%œJ&KwôF œJ ïçïôFwYYYWôM FK '5ô%)ô%,wçKôZ% œF& œ,)–FK&2

v0î jZhjZ1%-ô0ç%î -/0h îCîôK80 z0 h-Ûô-k0 0ô îô/h«-k0 z0 ÊgM Û/ç%%-j0Zô Bô%0 h/Zîjz1%1î
h/880 %0»0/-Zô zç 45ÊÊu )çw J%F ïçwK œF& œ,)–FK& ô%)ô%,w,& ïçw 'F& J%ôK,& œF Wç'Zwô&çKôZ%
,%Fw8,KôXJF Eî:1D F&K Zw8ç%ôXJF2 yF& ùJ ,F& ô&&JF& œF& î:1 &Z%K )FïF%œç%K ïFJ )Z%)F%Kw,F&
E8,%,wç'F F%K œF v3 = vu TD FK ïw,&F%KF%K œF& ô ïJwFK,& E–J ôœôK,M )Z ïZ&,& ç)ôœF& ZJ &ZJùw,&D
œôùùô)ô'F F%K ïw,Wô&ô('F& = )çJ&F œF 'ç Wçwôç(ô'ôK, œF& ô%Kwç%K&2 yF& î:1 &FwZ%K ïwô&F& F% )Z ïKF œç%& 'F
&È&K+ F FJwZï,F% œF XJZKç& œ5, ô&&ôZ% -191 = ïçwKôw œF i3it2 yF& ïZ'ôKôXJF& ç)KJF''F& ùçWZwô&F%K 'F
œ,WF'ZïïF F%K œJ )Z ïZ&Kç8FM )F XJô )Z%œJôwç = w,œJôwF 'ç ïçwK (ôZ8,%ôXJF œF )F& ô%Kwç%K& FK œZ%)
'FJw ïZKF%KôF' çJ KôKwF œJ .155-2

XGÉG v5 Ç6ÊÊu o5egu5 uno v6 d6vgoÔu6tÔgé �ÊgéglÔsn5 Ç*�lÔuuÔgéu é�’6tÔd5uL
6d5Ê Ç5u ÊgStu Ç5 v*goÇo5 Ç5 ÉF) # FF) nuÇ(tÊgML 5t ÔlevÔsn5 Ç5u e�é6vÔt�u
�é5o’�tÔsn5u Ôlegot6ét5u

yç w,œJ)KôZ% œF& )çïç)ôK,& œF& ïJôK& %çKJwF'& œF )çw(Z%F ïçw 'F& )Z%&,XJF%)F& œJ w,)–çJùùF F%K
)'ô çKôXJFa3 ïZJwwçôK wF%ùZw)Fw 'ç ïFwKô%F%)F œF )çïKFw œôwF)KF F%K 'F 5hi œç%& '5çôw E.ô�–?	 2ô� »«�j��
»«�	
�– «�— w–5
–	�«	ô��M 7P55-D FK œF 'F &KZ)âFw œF ùçDZ% ïFw ç%F%KF œç%& œF& ùZw çKôZ%&
8,Z'Z8ôXJF& çœçïK,F& çùô% œF )Z%KwFB(ç'ç%)Fw 'F& , ô&&ôZ%& (wJKF& œF 5hi ïZJw çKKFô%œwF 'F %ôWFçJ %FKB
Î,wZ ZJ œF )çïKJwFw 'F 5hi , ô& çJBœF'= œF& (Jœ8FK& )çw(Z%Fav2

Ê/Zô%-j%080Zô -ç? -çô%0î ô0hèZ/»/kj0î z0 ÊÊuL »0 Ç6ÊÊu Z*0îô Û-î î/ç8jî E çZ0 h/Zô%-jZô0 z0
h/Zh0Zô%-ôj/Z »/h-»0 z0î 18jîîj/Zî E h-Ûôç%0%L 0ô Û/ç%%-jô Bô%0 z1Û»/C1 -ç Û»çî Û%Kî z0î îjô0î
z0 îô/h«-k0 î-Zî ô%-ZîÛ/%ôL 8-jî -/0h z0î Û1Z-»jô1î 1Z0%k1ôjûç0î j8Û/%ô-Zô0îG yF&
)Z%)F%KwçKôZ%& F% 5hi ,Kç%K FYKwC F F%K ùçô('F& œç%& '5çK Z&ï–+wF Eddi ïï &ZôK 3M3di TD )Z ïçw,F&
çJY ùJ ,F& ô%œJ&KwôF''F&M 'ç ï–ç&F œF )çïKç8F wFXJôFwK œçWç%Kç8F œ5,%Fw8ôFM )F XJô 'ô ôKF 'F œ,ï'ZôF F%K
= 8wç%œF ,)–F''FYYYWôô FK ïw,&F%KF J% )Z@K ï'J& ,'FW, = 'ç KZ%%F œF 5hi )çïKJw,F2

https://www.lemondedelenergie.com/centrale-biomasse-gardanne/2021/07/14/
https://www.lemondedelenergie.com/centrale-biomasse-gardanne/2021/07/14/
https://www.partenariat-francais-eau.fr/wp-content/uploads/2021/10/BECCS.pdf
https://pubs.acs.org/doi/10.1021/acs.est.1c03263
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œF )çïKFw 'F 5hi , ô& ç%%JF''F F%K œç%& 'F  Z%œFM ô' ùçJœwçôK çô%&ô ç''ZJFw ï'J& XJF KZJKF 'ç ïwZœJ)KôZ% ,'F)KwôXJF FK ï,KwZ'ô+wF
 Z%œôç'F2

v0 8/zK»0 z*-&&-j%0î zç Ç6ÊÊu %0Û/î0%-jô Û-% -j»»0ç%î çZjûç080Zô îç% »- /-»/%jî-ôj/Z
z*18jîîj/Zî Z1k-ôj/0î2 yF& F&Kô çKôZ%& œF& )Z@K& &Z%K œôùùô)ô'F& = ,Kç('ôw ,Kç%K œZ%%, '5,KçK œF
œ,WF'ZïïF F%K ïFJ çWç%), œF 'ç KF)–%Z'Z8ôF2 î% ïwZKZKÈïF œF ïwF ô+wF 8,%,wçKôZ% F%Kwç8%F J% )Z@K
œF su3 = uu3 î-70K5hiaiM Kç%œô& XJF 'F& ,)Z%Z ôF& œ5,)–F''F ïFw FKKwçôF%K œ5çKKFô%œwF = KFw F J% )Z@K
œF v33 = s33 î-70K5hias2 yF L��j«� »»w N�	ô	
	–ad F&Kô F ïZJw &ç ïçwK XJ5J% )Z@K 8'Z(ç' çJBœF'= œF
dvi î-70K5hi &FwçôK w,œ–ô(ôKZôwF = '5F&&Zw œF )FKKF KF)–%Z'Z8ôF2

XGXG v5u t5Ê7égvg’Ô5u ÊÇo Ê5éu�5u ’�é�o5o Ç5u �lÔuuÔgéu é�’6tÔd5u t5vv5u sn5
v5 Ç6ÊÊu 5t v5 45ÊÊu o5egu5ét uno v*Ôéégd6tÔgéL 5t ugét ugnlÔu5u # Ç5u 6v�6u
snÔ eo�u5ét5ét evnuÔ5nou oÔusn5u egno v*6tt5Ôét5 Ç5u g4r5ÊtÔJu Ç5 é5nto6vÔt�
tgnt ’5u

yç )Z%)w,Kô&çKôZ% œF& Z(;F)Kôù& œF 57’ KF)–%Z'Z8ôXJF& F&K &ZJ ô&F = œF& ç',ç& ,)Z%Z ôXJF& FK
KF)–%ôXJF&27ç%& 'ç &ôKJçKôZ% ZI 'F& Kwç;F)KZôwF& )Z%œJô&F%K = J% œ,ïç&&F F%K œF& Z(;F)Kôù& )'ô çKôXJF&M
œ,WF'ZïïFw 'F& KF)–%Z'Z8ôF& œ5,'ô ô%çKôZ% œJ 5hi œF '5çK Z&ï–+wF FK 'F& )Z%œôKôZ%& ,)Z%Z ôXJF& œF
'FJw œ,ï'ZôF F%K &Fwç J% F%;FJ ùç)F = œF& œ,w+8'F F%K& )'ô çKôXJF& ô ï'ôXJç%K œF& œZ  ç8F&
ô ïZwKç%K&2

v*1h-%ô 0Zô%0 »0 Û/ô0Zôj0» ôè1/%jûç0 0ô »0î jZh0%ôjôçz0î îç% »0 z1Û»/j080Zô z0 h0î ô0hèZjûç0î z0
ÊÇo Û0çô j8Û-hô0% »- ô%-Zîjôj/Z œF KwZô& ùçDZ%&au o
ô2 F% wFKçwœç%K ZJ F% )Z%Kwô(Jç%K = ç%%J'Fw œF& ç)KôZ%& œ5çKK,%JçKôZ% EçJ ïwZùôK œ5çJKwF& ô ï,wçKôù&

&Z)ô,KçJYD n

ôô2 F% ô%K,8wç%K œF& Z(;F)Kôù& = J%F ï'ç%ôùô)çKôZ%  çô& F% ,)–ZJç%K = )Z%)w,Kô&Fw 'F& , ô&&ôZ%&
%,8çKôWF& çKKF%œJF& EœF 'ç  C F ùçDZ% XJF 'F& ïJôK& %çKJwF'& &KZ)âF%K  Zô%& XJ5ç%Kô)ôï,aHD n

ôôô2 ZJ F% w,ïZ%œç%K çJY çKKF%KF& œF w,œJ)KôZ% œ5, ô&&ôZ%&  çô& F% ùçô&ç%K ùç)F = œF& FùùFK& wF(Z%œ
%Z% ïwô& F% )Z ïKF EçJ8 F%KçKôZ% œF& , ô&&ôZ%& œJF& çJY )–ç%8F F%K& œ5çùùF)KçKôZ% œF& &Z'&
ZJ çJ8 F%KçKôZ% œF '5ç)KôWôK, ,)Z%Z ôXJF F%8F%œw,F ïçw J%F ïçwKôF œF 'ç )–ç8%F 55-M )Z  F
'Zw& œF 'ç w,)Jï,wçKôZ% ç&&ô&K,F œ5–ÈœwZ)çw(JwF&D2

5F& ùwFô%& ïZKF%KôF'& çJY w,œJ)KôZ%& œ5, ô&&ôZ%& 'ô ôKFwçôF%K ïçw çô''FJw& 'F& )ZB(,%,ùô)F& E&ç%ôKçôwF&M
F%WôwZ%%F F%KçJY222D çïïZwK,& ïçw 'F& ç)KôZ%& œ5çKK,%JçKôZ% FK çJ8 F%KFwçôF%K 'F (F&Zô% œF wF)ZJwôw =
ï'J& 'Z%8 KFw F çJY KF)–%Z'Z8ôF& œF 57’M (ôF% ï'J& )Z@KFJ&F& FK ô%)FwKçô%F&aa2

v0î ô%-:0hô/j%0î %0h/ç%-Zô 8-îîj/080Zô -ç? ô0hèZ/»/kj0î E 18jîîj/Zî Z1k-ôj/0î î/Zô
jZ-z1ûç-ô0î ùç)F çJY ,', F%K& &)ôF%KôùôXJF& ç)KJF'& FK œZ%) ô%)Z ïçKô('F& çWF) 'F& Z(;F)Kôù& œF 'Z%8
KFw F2 yF œFWZôw œF Wô8ô'ç%)F FK 'F œwZôK ô%KFw%çKôZ%ç' ïZwKç%K &Jw 'ç ïw,WF%KôZ% œF )F XJô %JôK ïFJWF%K CKwF
JKô'ô&,& )Z  F (ç&F ',8ç'F ïZJw œF& wF)ZJw& ;JwôœôXJF& ùç)F = œF& )Z%Kwô(JKôZ%& œ,KFw ô%,F& çJ %ôWFçJ
%çKôZ%ç' E; é«	ô��«�� —–	–��ô�–— ?��	�ôj
	ô�� <M f75D ;J8,& ô ïZ&&ô('F& =  FKKwF F% GJWwFM  çô& 'F&
%Zw F& ô%KFw%çKôZ%ç'F& 'ô,F& = '5P))Zwœ œF Cçwô& %F wF%œF%K ïç& )Z%Kwçô8%ç%K 'F œ,ï'ZôF F%K œJ 57’ =
'5,)–F''F %,)F&&çôwF at2 7F& F%;FJY œF Kwç%&ïçwF%)F FK œF &JôWô FYô&KF%K œZ%) &Jw 'F& Z(;F)Kôù& (wJK&
œ5çKK,%JçKôZ%M çùô% œF ;J8Fw 'F %ôWFçJ œF œ,ïF%œç%)F çJY KF)–%ôXJF& œF 57’2
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YYYWôôô 5Z%8,'çKôZ%0&Jw8,'çKôZ%M )Z%&FwWçKôZ% œF& ç'ô F%K&M )çw(Z%ô&çKôZ% œF& (Zô&&Z%&M ,KZJwœô&&F F%K œF& ç%ô çJY2
YYYôY yF ïwZ;FK 5çw(ç'È&K = xç%œ E.F'8ôXJFD œ,WF'ZïïF ïçw FYF ï'F œF& ïwZ),œ,& œF &J(&KôKJKôZ% œF&  çKô+wF& ïwF ô+wF& ùZ&&ô'F&
œç%& '5ZïKôXJF œF ïwZœJ)KôZ% œ5,K–ç%Z' ïZJw 'F& Kwç%&ïZwK& ZJ )Z  F ïw,)Jw&FJw œF& ïZ'È +wF&2
Y' q–V
–�J1 FK A
–�J1  çwôKô F2
Y'ô Pùô% œF KF%ôw )Z ïKF œF 'ç ïwF&&ôZ% FYFw),F &Jw 'ç (ôZ ç&&F2

F yP :Pyh’é-Pzéhf 7î 5P’.hf1 E55îD 1-z 	f1’xé:h’1M 1z -P
5hfz’é.îzéhf Chz1fzé1yy1 Pî« h.b15zé,- 5yéqPzé9î1- 1-z
vÔlÔt�5 5t ÊgéÇÔtÔgéé�5 6n 4gnÊv6’5 5é l6tÔ!o5 5t 6n
unÔdÔ

FGHG v6 d6vgoÔu6tÔgé Çn Ê6o4gé5 o5eo�u5ét5 6nrgnoÇ*7nÔ né l6oÊ7� Ç5 éÔÊ75

yF 5hi F&K çJ;ZJwœ5–Jô JKô'ô&, F% Kç%K XJ5ô%Kwç%K œç%& œôùù,wF%K& &F)KFJw& F% ,wç%)F = –çJKFJw œF 3Mu =
v qK0ç%acM ,XJôWç'F%K =  Zô%& œF 3Miu T œF& , ô&&ôZ%& %çKôZ%ç'F&2

yç ,wç%)F F&K ïwZ)–F œF '5çJKZ&Jùùô&ç%)F ïZJw &F& (F&Zô%& F% 5hi 8wN)F çJY )ZBïwZœJôK& ô&&J& œF&
wçùùô%FwôF&M œF 'ç ïwZœJ)KôZ% œ5ç  Z%ôç) EKw+& ïJwM )Z ïçKô('F çWF) 'F& FYô8F%)F& œF ïJwFK, &Jï,wôFJwF
= ccMc T œF '5ç8wZç'ô F%KçôwFDM œ5–ÈœwZ8+%F E)çw(Z%,D FK œF (ôZ8çÎ2 yF &F)KFJw ç8wZç'ô F%KçôwF
wFïw,&F%KF a3 Tt3 œF& çïï'ô)çKôZ%&YYYWôôôM 'F wF&KF ,Kç%K JKô'ô&, œç%& 'F& &FwwF& ZJ 'F& ïwZ),œ,& ô%œJ&KwôF'&
EÈ )Z ïwô& F% Kç%K XJF ù'JôœF ùwô8Zwô8+%FD2

yF &F)KFJw œF& (Zô&&Z%& 8çÎFJ&F& %F )Z%&Z  F XJ5F%WôwZ% u3 âK5hi0ç%M ïwZWF%ç%K F% 8wç%œF ïçwKôF
œF &F& ïwZïwF& ïwZ),œ,&2

PJ %ôWFçJ ô%KFw%çKôZ%ç'M 'F 5hi F&K  ç;ZwôKçôwF F%K JKô'ô&, ïZJw 'ç ïwZœJ)KôZ% œ5Jw,FM &JôWô ïçw '5ô%œJ&KwôF
ï,KwZ'ô+wF = –çJKFJw œF s3 T œF& is3 qK ç%%JF''F F%K )Z%&Z  ,F&tv2

FGMG v6 Ç5l6éÇ5 egt5étÔ5vv5 egno v5 u5Êt5no Ç5 v6 Ê7ÔlÔ5 5t v5u Ê6o4no6étu Ç5
ubét7!u5 5KJn5vu egno v5 to6éuegot 6�oÔ5é é�Ê5uuÔt5o6 né 4gnÊv6’5 l6tÔ!o5

yF  çw)–, œF 'ç Wç'Zwô&çKôZ% œJ 5hi ïZJwwçôK &5,KF%œwF œç%& 'F& &F)KFJw& œF '5,%Fw8ôF FK œF 'ç )–ô ôF
Es+ F &ZJw)F  Z%œôç'F œ5, ô&&ôZ%& ô%œJ&KwôF''F&DM ZI 'F 5hi ïFJK ô%KFwWF%ôw &ç%& Kwç%&ùZw çKôZ%M çWF)
Kwç%&ùZw çKôZ% )–ô ôXJF )Z  F ô%Kwç%K çïïZwKç%K 'ç )Z ïZ&ç%KF )çw(Z%F œF %Z (wFJY –ÈœwZ)çw(JwF&M
 ç)wZ Z',)J'F& ZJ ïZ'È +wF&YYYôYM ZJ çWF) Kwç%&ùZw çKôZ% (ôZ'Z8ôXJFM &FwWç%K = 'ç )wZô&&ç%)F œF  ô)wZB
ç'8JF& &È%K–,Kô&ç%K œôWFw& –Jô'F& = Wç'FJw ç;ZJK,F2

yç 5Z  ô&&ôZ% FJwZï,F%%Fti &J88+wF %ZKç  F%K XJF ï'J& œF i3T œF& ï'ç&KôXJF& &ZôF%K œ5Zwô8ô%F %Z%
ùZ&&ô'F F% i3s3M ïZJWç%K ùçWZwô&Fw '5F&&Zw œF œ,(ZJ)–,& œç%& )F KÈïF œ5ô%œJ&KwôF2 yç Kçô''F œJ  çw)–,
œF 'ç Wç'Zwô&çKôZ% œJ 5hi ïZJwwçôK çô%&ô CKwF  J'Kôï'ô, ïçw œôYtsM WZôwF ïçw KwF%KFtd = –ZwôÎZ% i3u32 5F&
)Z%&ôœ,wçKôZ%& w,ïZ%œF%K )FïF%œç%K œçWç%Kç8F = œF& ïw,Z))JïçKôZ%& œF œôWFw&ôùô)çKôZ% œF& )–ç8%F&
œ5çïïwZWô&ôZ%%F F%K& F%  çKô+wF ïwF ô+wF& XJ5= J% ô ï,wçKôù )'ô çKôXJF œF w,œJ)KôZ% œF& , ô&&ôZ%&2v0
%0h/ç%î -ç? h-%àç%-Zôî z0 îCZôèKî0 &-jô Û-%ôj0 z0î îô%-ô1kj0î 0ç%/Û10ZZ0î z0 z1h-%à/Z-ôj/Z zç
î0hô0ç% z0î ô%-ZîÛ/%ôîG yF& FBùJF'&M ZJ ,'F)KwZ)çw(Jwç%K&M &Z%K ïwZœJôK& = ïçwKôw œF 5hi )çïK, FK œF
œô–ÈœwZ8+%F œ,)çw(Z%,2 y5î%ôZ% FJwZï,F%%F ç çœZïK, œFJY w+8'F F%K&Y' ùôYç%K œF& Z(;F)Kôù& ç (ôKôFJY
)Z%)Fw%ç%K 'F& )çw(Jwç%K& œJwç('F& ïZJw '5çWôçKôZ% FK 'F  çwôKô F2 CZJw 'ç ,wç%)FM 'ç œ,)'ô%çô&Z% œF
'5Z(;F)Kôù FJwZï,F% F% i3u3 œF su T œF â,wZ&+%F œFWç%K ïwZWF%ôw œF &È%K–+&F %Z% (ôZ'Z8ôXJFY'ô çùô% œF
KF%ôw )Z ïKF œF 'ç ïwF&&ôZ% FYFw),F &Jw 'ç (ôZ ç&&FM &F KwçœJôK ïçw J% ô ï,wçKôù œF ïwZœJ)KôZ% œF sMvu qK
œ5FBùJF' ïçw ç% ïZJw 'F Kwç%&ïZwK ç,wôF%2 yç ïwZœJ)KôZ% œF )F& WZ'J F& œ5FBùJF' %,)F&&ôKFwç
vvMs qK5hi0ç% ïçw ç% F% Kç%K XJ5ô%Kwç%K2 5F& XJç%KôK,& œ5ô%Kwç%K F% 5hi œFWwZ%K CKwF œ5Zwô8ô%F (ôZ8,%ôXJF
ZJ çK Z&ï–,wôXJF ïZJw J%F w,œJ)KôZ% œ5, ô&&ôZ% %FKKF  çYô ç'FM = œ,ùçJKM 'F 55î %Z% (ôZ8,%ôXJF %F

https://corporate.arcelormittal.com/climate-action/decarbonisation-technologies/carbalyst-capturing-and-re-using-our-carbon-rich-waste-gases-to-make-valuable-chemical-products
https://data.consilium.europa.eu/doc/document/PE-26-2023-INIT/fr/pdf
https://data.consilium.europa.eu/doc/document/PE-29-2023-INIT/fr/pdf
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Y'ôô 1% )Z%&ôœ,wç%K XJF ia qk– E&ZJw)F o h(&FwWçKZôwF ùwç%Dçô& œF& FBùJF'&D Z%K ,K, %,)F&&çôwF& ïZJw 'ç ïwZœJ)KôZ% œ5J%F KZ%%F
,XJôWç'F%K ï,KwZ'F œ5FBâ,wZ&+%FM &J(&KôKJç%K sMav KZ%%F& œ5, ô&&ôZ%& ùZ&&ô'F& E&ZJw)F œJ ùç)KFJw œ5, ô&&ôZ% o y2 bô%8 FK ç'2M i3iiD2

ïFw FKKwç çJ  ôFJY XJF œF w,œJôwF œF  ZôKô, 'F& , ô&&ôZ%&tu ïçw &J(&KôKJKôZ% çJ )çw(Z%F ùZ&&ô'F2 yç
œF ç%œF F% )çw(Jwç%K œF &È%K–+&F ïZJw 'F &F)KFJw  çwôKô F F&K œF sqK0ç%M  çô& œô&ïZ&F œ5J%F
ç'KFw%çKôWF çJY FBùJF'& ïçw J% wF)ZJw& = '5ç  Z%ôç) œ,)çw(Z%, FK %5F&K ïç& ïwô&F F% )Z ïKF œç%& 'F&
(F&Zô%& F% 5hi F% Kç%K XJ5ô%Kwç%K2

FGÉG né ÊgSt Êgéu�sn5ét ÇS # v6 Êgéugll6tÔgé �é5o’�tÔsn5 Ç5u eogÊ�Ç�u Ç5
d6vgoÔu6tÔgéL 6ÔéuÔ sn*6na �t6e5u Ç5 to6éuJgol6tÔgé 5é Ê6uÊ6Ç5

1% ï'J& œF& ïwZ),œ,& ,%Fw8ôWZwF& œF )çïKç8FM 'F 55î ô ï'ôXJF 'F ï'J& &ZJWF%K œF& ,KçïF& œF
Kwç%&ùZw çKôZ%2 5F& ïwZ),œ,& œF ùZ%)KôZ%%ç'ô&çKôZ% FK œF w,œJ)KôZ% œJ 5hiM œZ%K 'F& wF%œF F%K&
œ,)wZô&&F%K F% )ç&)çœFM wFXJô+wF%K œF& XJç%KôK,& ô ïZwKç%KF& œ5,%Fw8ôF E'ç  Z',)J'F œF 5hi ,Kç%K
&Kç('F )–ô ôXJF F%KD2

v0î ô%-Zî&/%8-ôj/Zî 0Z h-%àç%-Zôî î/çî &/%80 z*èCz%/h-%àç%0î Û-% Û%/h1z1 z0 Jjîè0%Kt%/Ûîhè
î/Zô 0Zh/%0 Û»çî 1Z0%kj//%0î Ûçjîûç0 »- hè-VZ0 jZzçîô%j0»»0 h/8Û»Kô0 &-jô 1k-»080Zô jZô0%/0Zj%
z0 »*èCz%/kKZ0 Û%/zçjô Û-% 1»0hô%/»Cî0G P KôKwF œ5ô''J&KwçKôZ% sMvu qK œF FBâ,wZ&+%F %,)F&&ôKF%K çô%&ô
vi3 zk– œ5,%Fw8ôF œZ%K tu T ïZJw '5,'F)KwZ'È&F FK vu T ïZJw 'ç )çïKJwF œF 5hitH2 y5ô%K,wCK )'ô çKôXJF
%5F&K çW,w, XJF 'Zw&XJF 'F (ZJXJFK ,'F)KwôXJF œJ ïçÈ& ïwZœJ)KFJw F&K &Jùùô&ç  F%K œ,)çw(Z%, Eô%ù,wôFJw
= vd3 85hiFX0âk–Y'ôôD2 7ç%& 'F )ç& )Z%KwçôwF ô' F&K ïw,ù,wç('F œF &J(WF%KôZ%%Fw œôwF)KF F%K J%F
,'F)Kwô)ôK, wF%ZJWF'ç('F ïZJw 'F w,&FçJ ,'F)KwôXJF ï'JKLK XJF œF ïwZœJôwF œF& ,'F)KwZ)çw(Jwç%K&2 yF&
)Z@K& œF wFWôF%K œF& ïwZœJôK& ô&&J& œJ 55î &Z%K çô%&ô &Jï,wôFJw& çJY ç'KFw%çKôWF& ùZ&&ô'F&ta2

FGXG né5 to6'64ÔvÔt� 5t né5 Êglet64ÔvÔt� Ê6o4gé5 Êglev5a5u

yç Wç'Zwô&çKôZ% œJ 5hi ô ï'ôXJF J% ,)'çKF F%K œF 'ç )–ç8%F œJ )çïKç8F œF )çw(Z%FM FK œF&
ïwZ(', çKôXJF& œF KwçDç(ô'ôK,M œJF& çJ 8wç%œ %Z (wF œ5ç)KFJw&M çô%&ô XJF œF )Z ïKç(ô'ôK, )çw(Z%F œJF&
= '5ô%)FwKôKJœF 'ô,F çJY  J'Kôï'F& J&ç8F& œJ )çw(Z%F Wç'Zwô&,2

v*-Z-»Cî0 0Z hCh»0 z0 /j0 z/jô ô0Zj% h/8Ûô0 z0 »- 8ç»ôjÛ»jhjô1 z0î çî-k0î 0ô z/Zh z0î zç%10î z0
îô/h«-k0L z/Zô î0ç»0î h0»»0î z0 »/Zk ô0%80 -ÛÛ/%ô0Zô çZ0 h/Zô%jàçôj/Z %10»»0 zç Û/jZô z0 /ç0 zç
h»j8-ô o 'F& ïwZœJôK& ,%Fw8,KôXJF& &KZ)âF%K 'F œôZYÈœF œF )çw(Z%F = Kw+& )ZJwK KFw F EXJF'XJF& –FJwF&
= ;ZJw&DM 'F& ïwZœJôK& )–ô ôXJF& = )ZJwK ZJ  ZÈF% KFw F EXJF'XJF&  Zô& = ç%%,F& ïZJw 'F& ï'ç&KôXJF&DM
Kç%œô& XJF 'F&  çK,wôçJY ô%FwKF& )Z%&KôKJF%K J% &KZ)âç8F )Z%&ôœ,w, )Z  F ïFw ç%F%K2

Ê0ôô0 -Z-»Cî0 z/jô Û-% -j»»0ç%î Bô%0 zCZ-8jûç0 o '5J% œF& ô%K,wCK& œJ 55î F&K œF wF ï'ç)Fw 'F )çw(Z%F
œ5Zwô8ô%F ùZ&&ô'F ïçw œJ 5hi )çïK, FK çô%&ô œô ô%JFw 'F& , ô&&ôZ%& 8'Z(ç'F&M  çô& )FK ô%K,wCK %5F&K XJF
Kwç%&ôKZôwF œç%& J%F ïFw&ïF)KôWF œF œ,WF'ZïïF F%K œ5ç'KFw%çKôWF& (ç& )çw(Z%FM F% ïçwKô)J'ôFw ïZJw 'ç
 Z(ô'ôK,2

v*-àî0Zh0 z0 h-z%0 z0 h/8Ûô-àj»jô1 h-%à/Z0 h»-j% Û/ç% »0 ÊÊn Z0 Û0%80ô Û-î z0 zjîôjZkç0% »0î
çî-k0î h»j8-ôjûç080Zô z1&-//%-à»0îL Z0çô%0î /ç &-//%-à»0î2 Pùô% œF %F ïç& ç'ZJwœôw 'F (ô'ç%
)'ô çKôXJF œJ 55î )FwKçô%& ,)JFô'& &Z%K = ,WôKFwM )Z  F 'ç ïwZœJ)KôZ% WZ'Z%KçôwF œF 5hiM 'ç &J(&KôKJKôZ%
çJY ç)KôZ%& œ5çKK,%JçKôZ%&M œF wF)È)'ç8F ZJ œF &Z(wô,K,M '5JKô'ô&çKôZ% œ5,%Fw8ôF& ùZ&&ô'F& ZJ œF 5hi %Z%
(ôZ8,%ôXJFM ZJ 'F& FùùFK& wF(Z%œ2 7ç%& '5ç(&Z'J çJ ï'ç% œF 'ç )Z ïKç(ô'ô&çKôZ% œF& , ô&&ôZ%& FK œJ
-191M 'ç w,)Jï,wçKôZ% ç&&ô&K,F œ5–ÈœwZ)çw(JwF& E1h’D )Z%Kwô(JF = w,œJôwF 'F& , ô&&ôZ%& œF '5ô%œJ&KwôF
ï,KwZ'ô+wF ïçw wçïïZwK = J%F &ôKJçKôZ% &ç%& 55- ïZJw J%F ïwZœJ)KôZ% w,&ôœJF''F œ5–ÈwœZ)çw(JwF&tt2 7ç%&
'F )çœwF œJ œ,WF'ZïïF F%K œJ 55- ô%œJ&KwôF'M '51h’ F&K ,8ç'F F%K )Z%&ôœ,w,F )Z  F J%F &Z'JKôZ%
FYKFw%ç'ô&,F œF Wç'Zwô&çKôZ% FK œF &KZ)âç8F œJ 5hi )çïKJw, ïçw 'F &F)KFJw œF '5ô%œJ&KwôF2 7ç%& )F )ç&M 'ç
ïwZœJ)KôZ% œ5,%Fw8ôF& ùZ&&ô'F& F&K  çYô ô&,F ïçw 'F 5hi ô%;F)K,2 5F &Jïï', F%K œF ïwZœJ)KôZ% ô%œJôK
œF& , ô&&ôZ%& çœœôKôZ%%F''F& XJô œZôWF%K )Z ïKç(ô'ô&,F&2

https://www.sia-partners.com/system/files/document_download/file/2023-07/Observatoire%20fran%C3%A7ais%20des%20e-fuels_Juillet2023.pdf
https://www.nature.com/articles/s41467-022-35392-1
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PWô& œJ èçJK )Z%&Fô' ïZJw 'F )'ô çK

Y'ôôô y5J%ôK, œF 7JôWF% ECçÈ&B.ç&DM œ5J%F )çïç)ôK, œF s3 qkM F&K ,XJôï,F œFïJô& i3vc œ5J% ïwZ),œ, œF )çïKç8F çùô% œF )çïKFw J%F
ïçwKôF œJ 5hi , ô& E3Mv qK5hi0ç%M &ZôK 'F XJçwK œF& , ô&&ôZ%& ç%%JF''F&D FK 'F 'ôWwFw = œF& –ZwKô)J'KFJw& F% &J(&KôKJKôZ% = œJ 5hi
ùZ&&ô'F2
Y'ôW yF &,)–ç8F œJ (Zô& F&K ïçw FYF ï'F J%F ïô&KF ,KJœô,F o î%F ïçwKôF œJ 5hi F&K ç(&Zw(, 'Zw& œJ ïwZ),œ, œF &,)–ç8F &ZJ&
çK Z&ï–+wF &çKJw,F F% 5hiM KZJK F% ïFw FKKç%K œF wF%ùZw)Fw 'F& ïwZïwô,K,& ï–È&ô)ZB)–ô ôXJF& œJ (Zô&2
Y'W î%F &,wôF œF )çœwF& FJwZï,F%& &Z%K F% œ,WF'ZïïF F%K œFïJô& i3iv FK 'ç )Z  J%ô)çKôZ% &Jw 'F& )È)'F& œJwç('F& œJ )çw(Z%FM
&F KwçœJô&ç%K ïçw 'ç ïwZœJ)KôZ% F% )ZJw& o

K œ5J% )çœwF œF )FwKôùô)çKôZ% ïZJw '5,'ô ô%çKôZ% œJ )çw(Z%F EçœZïK, ïçw 'F Cçw'F F%K F% ïwF ô+wF 'F)KJwF ùô% %ZWF (wF
i3isDM

K œ5J% w+8'F F%K ïZJw ùçWZwô&Fw '5, Fw8F%)F œ5J%F ô%œJ&KwôF ; Î,wZ %FK <M
K FK œ5J%F ô%ôKôçKôWF çùô% œF )w,Fw J%  çw)–, J%ôXJF œF& &FwWô)F& œF Kwç%&ïZwK FK &KZ)âç8F œJ 5hi œ5ô)ô = i3s32

v0 ÊÊn Û0çô -çîîj h/Zîôjôç0% çZ 0&&0ô z*-çà-jZ0 0ô h%10% çZ 0&&0ô z0 /0%%/çj»»-k0 &-h0 -ç
îô/h«-k0tcM F ïC)–ç%K 'F œ,WF'ZïïF F%K œF& ô%ùwç&KwJ)KJwF& wFXJ,wç%K œF œ,ïç&&Fw J% &FJô' )wôKôXJF
œ5JKô'ô&çKôZ% ïZJw CKwF wF%Kç('F2

nZ0 &/%80 z0 hj%hç»-%jô1 Û0çô Bô%0 h/Zîjz1%10 îj »0 h-%à/Z0 /-»/%jî1 0îô jîîç z0 »- àj/8-îî0L
h-Ûô1 -Û%Kî »*jZhjZ1%-ôj/Z z0 z1hè0ôî?»jjj /ç »- h/8àçîôj/Z z0 h-%àç%-Zôî2)G 5FïF%œç%KM 'ç œJw,F
œF &KZ)âç8F )ôw)J'çôwF F&K ô ïç)K,F ïçw 'F& ùJôKF&M 'F& KçJY œF )çïKç8F ô%)Z ï'FK& FK 'F& ï,%ç'ôK,&
,%Fw8,KôXJF&M FK F%KwF F% )Z ï,KôKôZ% çWF) œ5çJKwF& ZïKôZ%&  Zô%& ,%Fw8ôWZwF& E)Z  F '5ç  Z%ôç)
ïZJw 'F &F)KFJw  çwôKô FD 'F wF)È)'ç8F ZJ 'ç &Z(wô,K,2

Ç*-çô%0î /-»/%jî-ôj/Zî zç h-%à/Z0 Û0%80ôô0Zô çZ îô/h«-k0 E Û»çî »/Zk ô0%80L h/880 »-
8jZ1%-»jî-ôj/Z zç à1ô/Z /ç z*-çô%0î Û%/h1z1î jZZ//-Zôî?»j/G yç  ô%,wç'ô&çKôZ% Wô&F = ç)),',wFw FK
ô%KF%&ôùôFw 'F ïwZ)F&&J& %çKJwF' œF )çw(Z%çKçKôZ% œJ (,KZ% Ew,ç)KôZ% ô%WFw&F œF 'ç œ,)çw(Z%çKçKôZ% œJ
)ç')çôwF XJô ç 'ôFJ 'Zw& œF 'ç ùç(wô)çKôZ% œJ )ô F%KDM %ZKç  F%K ïZJw ç ,'ôZwFw 'F& ïwZïwô,K,& ï–È&ôXJF&
œF& 8wç%J'çK& œF (,KZ% wF)È)',2 yF 5hi JKô'ô&, %5F&K ïç& %,)F&&çôwF F%K ïJwM wF%œç%K ïZ&&ô('F
'5JKô'ô&çKôZ% œF 55î ô%œJ&KwôF' &ç%& ï–ç&F œF ïJwôùô)çKôZ%2 y5ç(&ZwïKôZ% œF 5hi ïFJK çKKFô%œwF i3 T œF&
, ô&&ôZ%& œJF& = 'ç ï–ç&F œF ùç(wô)çKôZ%2 yF& ïwZœJôK& ô&&J& œF 'ç  ô%,wç'ô&çKôZ%M (ôF% XJF ï'J& )–Fw&
FK œF ùçô('F Wç'FJw ç;ZJK,FM ïZJwwçôF%K ïZKF%KôF''F F%K (,%,ùô)ôFw œF '5,WZ'JKôZ% œJ  çw)–, )çw(Z%F
FJwZï,F% FK œZ%) œFWF%ôw )Z ï,KôKôù&2

1 y5P.-1f51 75îf 5P7’1 ’	xy1q1fzPé’1 ’éxhî’1î«
qPéfzé1fz y1- éf51’zézî71- -î’ yP 5hqCzP.éyéz	 5P’.hf1
Çn ÊÊuL v5u o5uegéu64ÔvÔt�u Ç5u e6otÔ5u eo5é6ét5uL 5t
v5u uto6t�’Ô5u Ç*Ôéd5utÔuu5l5ét Ç6éu Ê5u t5Ê7égvg’Ô5u

Ç0î %Kk»0î h»-j%0î z0 îçj/j Nl/Zjô/%jZk o0Û/%ôjZk -Zz d0%j&jh-ôj/Z lod, î/Zô 0îî0Zôj0»»0î ïZJw
&5ç&&JwFw œF 'ç (Z%%F )Z ïKç(ô'ôK, FK 'ç )Z ïçwçô&Z% œF& , ô&&ôZ%& %,8çKôWF& œç%& 'F& ô%WF%KçôwF&
œ5, ô&&ôZ%& œF 5hi2

v0 %0h/ç%î -ç 45ÊÊu z-Zî »- ô%-Zîjôj/Z 1h/»/kjûç0 %jîûç0 z0 h/8Û»0?j&j0% »*-hh%1zjô-ôj/Z z0î
18jîîj/ZîM F% ïçwKô)J'ôFw 'Zw&XJF 'ç )–ç8%F 'Z8ô&KôXJF &5,)–F'Z%%F &Jw ï'J&ôFJw& ïçÈ&M ïçw FYF ï'F 'Zw&
œF '5ô ïZwK œF (ôZ ç&&F E'F )w,œôK )çw(Z%F ïZJWç%K CKwF ç))Zwœ, = 'ç ùZô& çJ ïwZœJ)KFJw œF 'ç (ôZ ç&&F
FK çJ 8F&KôZ%%çôwF œJ &KZ)âç8F 8,Z'Z8ôXJFDcv2

v- ûç0îôj/Z z0 »- h0%ôj&jh-ôj/ZL ûçj 0îô -hôç0»»080Zô z1à-ôôç0 -ç Zj/0-ç 0ç%/Û10Z?»/L 0îô -jZîj çZ
Û%1-»-à»0 Û%j/%jô-j%0 -ç z1/0»/ÛÛ080Zô zç ÊÊu2 yç ïFw&ïF)KôWF œJ œ,WF'ZïïF F%K œGJ% ,)–ç%8F
ô%KFw%çKôZ%ç' œG, ô&&ôZ% œF )w,œôK& &Jw œF&  çw)–,& WZ'Z%KçôwF& çÈç%K J%F Wç'FJw wF)Z%%JF œç%&
œôùù,wF%K& &È&K+ F& œF  çw)–,& %,)F&&ôKFwçôK J%F –çw Z%ô&çKôZ%2

https://www.avr.nl/en/first-tons-of-co2-captured-from-residual-waste-supplied-to-greenhouse-horticulture/
https://eur-lex.europa.eu/legal-content/FR/TXT/PDF/?uri=CELEX:52021DC0800&qid=1684157396054
https://www.europarl.europa.eu/doceo/document/TA-9-2023-0402_FR.pdf
https://eur-lex.europa.eu/resource.html?uri=cellar:6448c360-c4dd-11ed-a05c-01aa75ed71a1.0004.02/DOC_1&format=PDF
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13848-Gestion-du-carbone-industriel-deploiement-du-captage-de-lutilisation-et-du-stockage-du-carbone_fr
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Y'Wô -F'Z% '5éhxCM XJô 'ô&KF KZJ& 'F& ïwZ;FK& FJwZï,F%&M H ïwZ;FK& &Z%K ,Kç('ô& F% ,wç%)FM œZ%K J% %F )Z%)Fw%F ç ïwôZwô XJF 'F Kwç%&ïZwK
Eœ5PwKç8%ç%D o

K yF ïwZ;FK s7 &ç%& &KZ)âç8F 'Zw& œF 'ç ïwF ô+wF ï–ç&F œF œ, Z%&KwçKôZ% œFWwçôK CKwF Zï,wçKôZ%%F' F% i3iu FK )çïKFw v
qK5hi0ç%2 y5Z(;F)Kôù œF v3 qK5hi0ç% &F (ç&F &Jw J% ùJKJw )'J&KFw FJwZï,F% 7J%âFwXJFBqFw œJ fZwœM Zï,wçKôZ%%F' =
'5–ZwôÎZ% i3su  çô& XJô %5ç ïç& F%)ZwF ïç&&, 'ç ï–ç&F œF )Z%)FïKôZ%2

K yF ïwZ;FK CÈ)ç&&Z œç%& 'F& CÈw,%,F& ç ïZJw Z(;F)Kôù v = s qK5hi0ç% œF &KZ)âç8F œ5, ô&&ôZ%& ùwç%Dçô&F& FK F&ïç8%Z'F&M
&ç%& ïw,)ô&Fw 'F& &ZJw)F& œF )çïKç8F œJ 5hi2

Ç*çZ Û/jZô z0 /ç0 Ûç%080Zô %1k»080Zô-j%0L Û»çîj0ç%î /0%%/çî %0îô0Zô E »0/0%M ïçw FYF ï'F ïZJw 'F
Kwç%&ïZwK Kwç%&ùwZ%Kç'ôFw œF 5hi F% WJF œJ &KZ)âç8F Zùù&–ZwF2 1% ïçwKô)J'ôFwM 'F ïwZKZ)Z'F œF yZ%œwF& =
'ç 5Z%WF%KôZ% &Jw 'ç ïw,WF%KôZ% œF 'ç ïZ''JKôZ% œF&  Fw& w,&J'Kç%K œF '5ô  Fw&ôZ% œF œ,)–FK& FK çJKwF&
 çKô+wF& ô%KFwœôK '5F%ùZJô&&F F%K œç%& 'F& ùZ%œ& Z),ç%ôXJF& œF KZJK œ,)–FK FK  çKô+wF –Zw ô& )FJY
FYï'ô)ôKF F%K œ,ùô%ô& œç%& &Z% ç%%FYF é ci2 î% ç F%œF F%K ô%)'Jç%K 'F 5hi = )FKKF ç%%FYF œJ CwZKZ)Z'F
œF yZ%œwF& ç ,K, çœZïK,  çô& %5F&K ïç& F%Kw, F% Wô8JFJw ùçJKF œ5çWZôw ,K, wçKôùô, ïçw 'F& œFJYBKôFw& œF&
,KçK&  F (wF&M œZ%K 'ç ,wç%)Fcs2 5FKKF ç(&F%)F œF wçKôùô)çKôZ% ïZJwwçôK wF FKKwF F% )çJ&F 'F& ïwZ;FK& œF
&KZ)âç8F F%  Fw œJ fZwœ ç)KJF''F F%K = '5,KJœF ZJ F% œ,WF'ZïïF F%K2

6ç Û»-Z -îîç%-Zôj0»L »- %1Û-%ôjôj/Z z0î %jîûç0î jZzçîô%j0»î »j1î -ç îô/h«-k0 zç ÊgM 8-Zûç0 z0
h-z%0 %1k»080Zô-j%0 ïFw FKKç%K œ5çïïZwKFw œF 'ç ïw,Wô&ô(ô'ôK, FK œF 'ç )'çwK, ;JwôœôXJFM %ZKç  F%K F%
,wç%)F )Z%)Fw%ç%K 'F& )Z%œôKôZ%& œF ïwô&F F% )–çw8F œF& &ôKF& œF &KZ)âç8F ïçw '5	KçK çïw+& 'FJw
ùFw FKJwF2

v0 îCîôK80 z*1hè-Zk0 z0 ûç/ô-î z*18jîîj/Z Nu5s5, -ÛÛ/%ô0 z0î jZhjô-ôj/Zî &jZ-ZhjK%0î çJ
&KZ)âç8F œJ )çw(Z%FM  çô& %F KwçôKF ïç& FYï'ô)ôKF F%K 'ç œJw,F œF &KZ)âç8FM 'F œ,)ç'ç8F KF ïZwF' F%KwF
'F  Z F%K œJ &KZ)âç8F FK 'ç w,œJ)KôZ% FùùF)KôWF œJ )çw(Z%F œF '5çK Z&ï–+wF E;J&XJ5= u3 ç%& 'Zw& œF 'ç
)wZô&&ç%)F ùZwF&Kô+wFDM %ô 'F wô&XJF œF ùJôKF œç%& '5çK Z&ï–+wFcd2 yF& , ô&&ôZ%& %,8çKôWF& %F &Z%K ïçw
çô''FJw& ïç& )Z%&ôœ,w,F& ïçw 'F -191M %F ïFw FKKç%K ïç& çJY .155- FK 7P55- œF ïwF%œwF ïçwK = )F
 çw)–, œ5, ô&&ôZ%&2 yç ïwô&F F% )Z ïKF œF KF''F& , ô&&ôZ%& F&K %,ç% Zô%& œ,'ô)çKFM FK ïFJK œ,)ZJwç8Fw
'F& ç)KôZ%& œ5çKK,%JçKôZ%cu F% ïwôWô',8ôç%K ïçw FYF ï'F 'ç )Z (J&KôZ% œF (ôZ ç&&F ï'JKLK XJF '5JKô'ô&çKôZ%
œF ùZJw& ,'F)KwôXJF&2 5F& ïZô%K& &Z%K = )Z%&ôœ,wFw œç%& 'F& ùJKJwF& w,Wô&ôZ%& œJ -1912

e-% -j»»0ç%îL »- h/8Û»0?jô1 0ô »*jZô0Zîjô1 z0î à0î/jZî 0Z h-Ûjô-ç? z0î Û%/:0ôî ÊÊu Û/ç%%-j0Zô
:çîôj&j0% z0 %1kç»0% »0 î0hô0ç% ÊÊu z0 &-X/Z îÛ1hj&jûç0L h/880 z-Zî »0 h-î z0î î0hô0ç%î
1»0hô%jûç0 0ô k-Gj0%G î%F ïwôZwô&çKôZ% œF '5ç))+& çJY w,&FçJY œF Kwç%&ïZwK FK &KZ)âç8F œF )çw(Z%F
ïZJwwçôK ïçw FYF ï'F CKwF )Z%&ôœ,w,F F% ùçWFJw œF '5ô%œJ&KwôF 'ZJwœF2

. y1- z15èfhyhxé1- 55- C1î:1fz bhî1’ îf ’by1 ’1-z’1éfz
6n u5Ôé Ç5 v6 uto6t�’Ô5 é6tÔgé6v5 46u Ê6o4gé5

v- ué4Ê z/jô ô0Zj% h/8Ûô0 z0î %jîûç0î z0 ô/çô0î Z-ôç%0î z-Zî »*jZh»çîj/Z z0î Z/ç/0»»0î
ô0hèZ/»/kj0î ïFw FKKç%K œ5çKKFô%œwF &F& (Jœ8FK& )çw(Z%F FK 'ç %FJKwç'ôK, )çw(Z%F F% i3u32 zF' XJF  ô&
F% ,WôœF%)F œç%& )FK çWô&M '5Fùùô)ç)ôK, 'ô ôK,F œF& ïwZ)F&&J& œF )çïKJwF œJ 5hiM 'F& ï,%ç'ôK,&
,%Fw8,KôXJF&M 'F& wô&XJF& œF ùJôKF& œF 5hi &Jw KZJKF 'ç )–ç8%F KF)–%Z'Z8ôXJFM FK 'F& ç',ç& &Jw 'F& )Z@K&
ç&&Z)ô,& ùZ%K ïF&Fw œF& wô&XJF& œF %Z%BïFwùZw ç%)F &Jw 'F& ïwZ;FK& œF 55-2

v0î îj? Û%/:0ôî ÊÊu 0Z z1/0»/ÛÛ080Zô 0Z J%-Zh0 Û0%80ôô%/Zô çZ %0ô/ç% z*0?Û1%j0Zh0 -&jZ z0
/-»jz0% »0î èCÛ/ôèKî0î z0 zj80Zîj/ZZ080Zô z0î &çôç%0î jZ&%-îô%çhôç%0î z-Zî »- ô%-:0hô/j%0 ué4Ê
E è/%jG/Z M)É)M FK '5FùùF)KôWôK, œF& , ô&&ôZ%& ,WôK,F&2 yF& ,)–F''F& œF KF ï& ïZJw ïç&&Fw œJ &KçœF œF
œ, Z%&KwçKôZ% = )F'Jô œF &,)Jwô&çKôZ% œJ &KZ)âç8F &Z%K 'Z%8&M çWF) J% –ZwôÎZ% œF uBv3 ç%& F%KwF 'F&
çïïF'& = ïwZ;FK& FK 'FJw œ,ï'ZôF F%K2 yF& &ôY ïwZ;FK& F% œ,WF'ZïïF F%K Wô&F%K J% ïZKF%KôF' œF &KZ)âç8F
KZKç' œF sMd qK5hi0ç% F% i3s3 F% (Zw%F (ç&&F ïZJw 'F& ïwZ;FK& œ,;= ç)K,&Y'WôM çWF) ïFJ œF ïw,)ô&ôZ%&

https://iogpeurope.org/wp-content/uploads/2022/11/Map-of-EU-CCUS-Projects.pdf
https://3d-ccus.com/wp-content/uploads/2022/03/communique_presse_demarrage_projet_3D.pdf
https://3d-ccus.com/wp-content/uploads/2022/03/communique_presse_demarrage_projet_3D.pdf
https://www.pycasso-project.eu/le-programme-pycasso/pourquoi-pycasso-en-6-points/
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K xh5hi Exwç%œ hJF&K 5hiD F&K J% ïwZ;FK F% ï–ç&F œ5,KJœFM XJô Wô&F '5FYïZwK œF iMH qK5hi0ç% çJ  ôFJY F% i3s3 FK
d qK5hi0ç% F% i3u32

K gH E)ô F%KFwôFD Wô&F J% Z(;F)Kôù œF )çïKJwF œF 3Mt qK5hi0ç% F% i3itM çWF) J% &KZ)âç8F ïw,WJF œç%& 'F ïwZ;FK œ5ô%K,wCK
)Z  J% œ5PwKç8%ç%2

K 5ç'55M XJô Wô&F 3MH qK5hi0ç% œF )çïKJwF FK &KZ)âç8F œ+& i3it2
K 5wÈZ)çïM &FJ' ïwZ;FK Zï,wçKôZ%%F' ç)KJF''F F%K E3Mv qK5hi0ç% œF )çïKJwF FY)'J&ôWF F%K &ç%& &KZ)âç8FDM

CZJw '5–ZwôÎZ% i3s3M Z% ïFJK F&Kô Fw 'ç )çïç)ôK, œF &KZ)âç8F = sMd qK5hi0ç% F% (Zw%F (ç&&F ïZJw 'F& ïwZ;FK& œ,;= ç)K,& FK XJô
ïw,WZôF%K J% œ,ï'ZôF F%K F% i3s3 Ev qK 5hi0ç% ïZJw 'F ïwZ;FK s7M v qK5hi0ç% ïZJw CÈ)ç&&ZM 3Mt qK5hi0ç% ïZJw 'F ïwZ;FK gH FK
3MH qK 5hi0ç% ïZJw 'F ïwZ;FK 5ç'55D2 yF ïwZ;FK 5wÈZ)çï %F )Z%)Fw%F XJç%K = 'Jô XJF 'ç )çïKJwF2 y5–ZwôÎZ% i3u3 F&K KwZï 'Zô%Kçô%
ïZJw çWZôw J%F F&Kô çKôZ% ùôç('F œF& (F&Zô%& E)Z%)JwwF%)F œF '5,'F)KwZ'È&FM œ,WF'ZïïF F%K ZJ %Z% œF& w,&FçJY œF )ç%ç'ô&çKôZ%M
ïZ&&ô(ô'ôK, œJ &KZ)âç8F Z%&–ZwFcD2

&Jw 'ç )çïç)ôK, FK 'ç  ô&F F% GJWwF Zï,wçKôZ%%F''F œJ &KZ)âç8FM F&&F%KôF''F = 'ç w,œJ)KôZ% œF& , ô&&ôZ%&
ç&&Z)ô,F&2 yF èçJK )Z%&Fô' ïZJw 'F )'ô çK F&Kô F XJ5J% %ôWFçJ œF w,œJ)KôZ% œF& , ô&&ôZ%& œF '5ô%œJ&KwôF
= '5çôœF œJ 55- œF '5ZwœwF œF i = d qK5hi0ç% = –ZwôÎZ% i3s3 çïïçwç8K w,ç'ô&KF )Z  F )Z%Kwô(JKôZ% = 'ç
Kwç;F)KZôwF -f.5 F% wçô&Z% œF& wô&XJF& œF %Z% w,ç'ô&çKôZ%2 yF ïZKF%KôF' œF d = t qK5hi0ç% = –ZwôÎZ%
i3s3 Wô&, ïçw 'ç &KwçK,8ôF 55î- œJ 8ZJWFw%F F%K çïïçwç8K ,'FW, çJ wF8çwœ œJ %ôWFçJ œF  çKJwôK, œF&
ïwZ;FK&M FK œZ%) KwZï ç (ôKôFJY ïZJw &FwWôw œF ;ç'Z% çJ &Fô% œF 'ç -f.5 œ+& i3s32

v0î à0î/jZî z0 z1h-%à/Z-ôj/Z z0 »*jZzçîô%j0 Û0%80ôô%/Zô z0 zj80Zîj/ZZ0% »0î 18jîîj/Zî 1/jô10î
E »*-jz0 zç ÊÊu z-Zî »- ô%-:0hô/j%0 ué4Ê E è/%jG/Z M)F)G yF& ,)–F''F& œF KF ï& %,)F&&çôwF& çJ
œ,ï'ZôF F%K œJ 55-M çô%&ô XJF 'F& 'ô ôKF& F% Fùùô)ç)ôK,M 'F& ï,%ç'ôK,& ,%Fw8,KôXJF& FK 'F& )Z@K&M FY)'JF%K
)FKKF KF)–%Z'Z8ôF ïZJw 'F ïçw) œF ïwZœJ)KôZ% ,'F)KwôXJF ùwç%Dçô&2 y5J&ç8F œJ 55- ïFJK WF%ôw F% çïïJô =
'ç œ,)çw(Z%çKôZ% œF& ô%œJ&KwôF& &ç%& ç'KFw%çKôWF& œZ%K 'F& , ô&&ôZ%& w,&ôœJF''F& &Z%K WZ'J ô%FJ&F& FK
)Z%)F%Kw,F&2 CZJw '5ô%œJ&KwôFM 'F ïZKF%KôF' œF vu = i3 qK5hi0ç% = '5–ZwôÎZ% i3u3 Wô&, ïçw 'ç &KwçK,8ôF
55î- œJ 8ZJWFw%F F%K çïïçwç8K w,ç'ô&KF2

v- z1Û0Zz-Zh0 z0 »- ô%-:0hô/j%0 ué4Ê -ç? 18jîîj/Zî Z1k-ôj/0î Û-% »0 45ÊÊu 0ô »0 Ç6ÊÊu z/jô
Û/ç% »*è0ç%0 Bô%0 »j8jô10 E î- h/Zô%jàçôj/Z 8jZj8-»0 Z1h0îî-j%0G yF .155- F&K œôwF)KF F%K
œ,ïF%œç%K œF 'ç œô&ïZ%ô(ô'ôK, F% (ôZ ç&&FM XJô F&K ùwç8ô'ô&,F ïçw 'ç œô ô%JKôZ% œF& ïJôK& œF )çw(Z%F
ùZwF&KôFw& F% ,wç%)F2 yF wF%ZJWF''F F%K œF 'ç ùZwCK FYô8F œF& FùùZwK&  ç&&ôù& FK &ZJKF%J&M FK F&K wF%œJ
ï'J& ô%)FwKçô% ïçw 'F )–ç%8F F%K )'ô çKôXJF2 yF& wô&XJF& FK )Z@K ç&&Z)ô,& çJ 7P55-M 'F& ï,%ç'ôK,&
,%Fw8,KôXJF& ç&&Z)ô,F&M FK 'F  ç%XJF œF  çKJwôK, œF )FKKF KF)–%Z'Z8ôF wF%œ )FKKF ZïKôZ% KF)–%Z'Z8ôXJF
œôùùô)ô'F F%K )w,œô('F2 yç -f.5M œç%& &ç w,Wô&ôZ% çKKF%œJFM œZôK œZ%) Wô&Fw =  ô%ô ô&Fw 'F wF)ZJw& çJ
.155- FK çJ 7P55-M KZJK F% wF)Z%%çô&&ç%K 'F (F&Zô% œ5J%F ïZ&&ô('F  Z(ô'ô&çKôZ% œF )F& KF)–%Z'Z8ôF&
)Z  F &Z'JKôZ% œF œFw%ôFw wF)ZJw& ïFw FKKç%K œ5çKKFô%œwF 'ç %FJKwç'ôK, )çw(Z%F2 yF ïZKF%KôF' œF )çïKJwF
FK &KZ)âç8F ç''ç%K ;J&XJ5= s3 qK5hi0ç% çJ KZKç' = '5–ZwôÎZ% i3u3  F%KôZ%%, ïçw 'F -xC1 œFWwç &5ô%&)wôwFM
&5ô' &F )Z%ùôw FM œç%& J%F &KwçK,8ôF œ5F%&F ('F )ZJWwç%K 'ç (ôZ ç&&FM 'F& œF ç%œF& çœœôKôZ%%F''F& F%
,%Fw8ôF FK wF&&ZJw)F& F% FçJM FK 'F wçïïZwKç8F2 yç Wç'Zwô&çKôZ% œJ 5hi çJ &Fô% œF 'ç &KwçK,8ôF ùwç%Dçô&F
55î- FK œF 'ç -f.5 œZôK ,8ç'F F%K CKwF )Z%&ôœ,w,F &Jw 'ç (ç&F œ5J%F çïïwZ)–F &È&K, ôXJF ô%K,8wç%K
'F& ï,%ç'ôK,& F% ,%Fw8ôF FK 'F& (F&Zô%& F% wF&&ZJw)F&M FK %F ïFJK CKwF F%Wô&ç8,F XJF &ô F''F %F )Z%&KôKJF
ïç& J% Z(&Kç)'F = '5çKKFô%KF œF 'ç %FJKwç'ôK, KZJK x1- F% i3u32

https://www.elengy.com/media/our-projects-making/goco2-grand-ouest-co2
https://climate.ec.europa.eu/system/files/2022-07/if_pf_2022_k6_en.pdf
https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_calcc_en.pdf
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https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_FullReport.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_FullReport.pdf
https://www.ineris.fr/sites/ineris.fr/files/contribution/Documents/DRS-17-164859-08281A-RAP-REX-CO2-derni%C3%A8re-version-7-12-17-unique.pdf
https://iea.blob.core.windows.net/assets/181b48b4-323f-454d-96fb-0bb1889d96a9/CCUS_in_clean_energy_transitions.pdf
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://iea.blob.core.windows.net/assets/7c02e774-9d1b-4398-9313-840913e1b4e6/NetZeroRoadmap_AGlobalPathwaytoKeepthe1.5CGoalinReach-2023Update.pdf
https://climate.ec.europa.eu/system/files/2018-11/com_2018_733_analysis_in_support_en.pdf
https://climate.ec.europa.eu/system/files/2018-11/com_2018_733_analysis_in_support_en.pdf
https://www.ademe.fr/les-futurs-en-transition/
https://www.ecologie.gouv.fr/sites/default/files/2020-03-25_MTES_SNBC2.pdf
https://www.gouvernement.fr/upload/media/content/0001/06/cc002bd04f3c994ad662df0f5b31fb43234c7e42.pdf
https://www.conseil-national-industrie.gouv.fr/files_cni/files/actualite/20230623_consultation_ccus.pdf
https://www.globalccsinstitute.com/wp-content/uploads/2020/12/Global-Status-of-CCS-Report-2020_FINAL_December11.pdf
https://www.globalccsinstitute.com/news-media/latest-news/q2-2023-ccs-facilities-update/
https://www.iea.org/energy-system/carbon-capture-utilisation-and-storage
https://co2re.co/FacilityData
https://www.congress.gov/bill/117th-congress/house-bill/3684/text
https://www.congress.gov/bill/117th-congress/house-bill/5376/text
https://www.wri.org/insights/china-and-united-states-accelerate-efforts-carbon-capture-and-storage
https://www.wri.org/insights/china-and-united-states-accelerate-efforts-carbon-capture-and-storage
https://www.state.gov/sunnylands-statement-on-enhancing-cooperation-to-address-the-climate-crisis/
https://www.state.gov/sunnylands-statement-on-enhancing-cooperation-to-address-the-climate-crisis/
https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=CELEX:52023PC0161
https://iogpeurope.org/wp-content/uploads/2022/11/Map-of-EU-CCUS-Projects.pdf
https://www.gov.uk/government/publications/cluster-sequencing-for-carbon-capture-usage-and-storage-ccus-deployment-phase-1-expressions-of-interest/october-2021-update-track-1-clusters-confirmed
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1125226/industrial-carbon-capture-business-model-summary-december-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1125226/industrial-carbon-capture-business-model-summary-december-2022.pdf
https://www.gov.uk/government/publications/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc/cluster-sequencing-phase-2-track-1-project-negotiation-list-march-2023
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