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a8BN@74@FµÃ@Ã @ÒÃ=IH8¹I¹+Ò;@ÒÃ4@FµÃ(]¹0¹1Ò@=>Z7a¹ÃZ»<=;@ÒÃ=IH8¹I¹@ÒÃOC#µ 
+2:+]a8B»Ã#1ÒM=Ò8ÒÃa¹µCÒHJC@4%#:1<93¹ =Ñ¹Ê7;OCa8BÃÒ/ÒÊ#¹/BÒ4@FµÃ@ÃÃ1+2:4@FµÃh
@ÃÃÒ>>7=>a¹»ÃÐ4+È>Ò@(¹GHBÃÑ.¹B=>C; (Joseph, 2006)
 »ÃÐ4+È%ÑY¹ÒNCB0JH>Ê70¹a8g71Ñ@12ÊÑHÊ70¹<=;EÒ/4@FµÃ@ÃÃ1µ7=EÒ/ 
@ÒÃOC#µ=?:¹+2:µ:]1Ò@ »ÃÐKÒ@Ã+2:=>Z7a¹EÒ/4@FµÃ@ÃÃ1@[12ÊÑHÊ70¹¹B=>1Ò@ (9;+]a8B 
ÊÒ1ÒÃVa8B@ÒÃ=IH8¹I¹K70>48C?=4@FµÃ@Ã<=;µ¹GHB=>7Ò;+Ñ:0V9;=>7Ò;12»ÃÐÊ#+D#OC 
»ÃÐ4+È%ÑY¹ÒNCB0G1707Ò(Ð4»6¹Ê8ÃÑ°=41Ã#@Ò g2:»Ij¹ CB0¹NCB0Nµ712¹J>.Ò>/IB1/Ã=; 
4@FµÃ@Ã<=;µ¹ JH>12¹J>.Ò>NCÐ1ÒµÃ@ÒÃ+2:4»6¹=I»ÊÃÃ/µ7=@ÒÃ¹]4<BÒÊ#¹/BÒ4@FµÃ
N+.+I@»ÃÐ4E+ JH>=ÒÈÑ>@ÒÃ=IH8¹I¹EÒ>a¹4»6¹4/Ã?:=;1?=Ê]/Ñga¹@ÒÃ@2H@Ñ¹@ÒÃ/BÒ
`9 :;+]a8BOC»ÃÐJ>K¹ !+2:/0ÃGHBÃÑ.(Ò@@ÒÃ4» "HµCÒHEÒ>aµB<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2 
G17=Ò(4@#H»ÃÐJ>K¹!1Ò@¹Ñ@ <B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2+2:G+>+]@Ñ.»ÃÐ4+Èµ7Ò;b NCÐ d+2:
»ÃÐ4+È=?:¹ b @ÃÐ+]@Ñ¹e HÑ;+2:GHB@C7Ò01Òa¹.+@7=¹8¹BÒ¹23NCB0G1712<B=.ÑggÑµ#a¹4Ã?:=; <=;

l 4»6¹¹Ñ@4ÈÃF°ÈÒÊµÃ !KÒ0=41Ã#@Ñ¹ GHBÃÑ.ÃÒ;0ÑCJ¹4.C+Ò;HBÒ¹4ÈÃF°ÈÒÊµÃ !41?:= %XÈX ,Q^^ HB0>
 OC;Ò¹+Ò;HBÒ¹4ÈÃF°ÈÒÊµÃ !(ICEÒ/ a¹@ÒÃ0#4/ÃÒÐ8 !µCÒH+2:12<B=1ZC<7Ò0ÊÒÃ+2:G174+7Ò4+2>1@Ñ¹  
 4/>4»6¹»ÃÐDÒ¹<=;ÊEÒ+2:»Ã9@FÒ+Ò;HBÒ¹4ÈÃF°@#(a¹Ê1Ñ><=;»ÃÐDÒ¹ÒD#.H2/C#¹µÑ¹
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@ÒÃCH 8Ã?=>@4C#@1ÒµÃ@ÒÃ=IH8¹I¹µ7Ò;b  +2:ÃÑ°.ÒCNµ7CÐ»ÃÐ4+È a8B@Ñ.EÒ/4@FµÃh
@ÃÃ1<=;µ¹=>7Ò;KÑH4(¹Nµ7=>7Ò;aH »ÃÐ4H[¹+Ò;HBÒ¹Ê#¹/BÒ4@FµÃ@ÃÃ1+2:12@ÒÃµ@C;@Ñ¹
@[(Ð4¹B¹a¹4Ã?:=;@ÒÃ4»"HµCÒH+2:(IH%Ã1NH¹ JH>@ÒÃCHEÒF2JH>aKBÊZµÃµ7Ò;b 1ÒµÃ@ÒÃ 
HBÒ¹J/0µÒ @_07ÒHB0>N8C7;@]4¹#HÊ#¹/BÒ 07ÒÊ#¹/BÒaH(ÐGHBÃÑ.N8C7;@]4¹#H(Ò@»ÃÐ4+È
/Z7ÊÑggÒ4%?:=ÃÑ.Ê#+D#%#4ÈF+Ò;EÒF2 EÒ>aµB<B=µ@C; ̀ 9:;(ÐµB=;12@ÒÃOC#µ @ÒÃaKB0ÑµVIH#. 
EÒ>a¹»ÃÐ4+È¹Ñ3¹4»6¹(]¹0¹1Ò@¹B=>4%2>;aH 1ÒµÃ@ÒÃ+Ò;HBÒ¹ÊI<=¹Ò1Ñ>%?KNCÐ 
ÊÑµ0! @[1Ñ@(Ð12@ÒÃµÑ3;/MÐ@ÃÃ1@ÒÃ<=;+Ñ3; , ijÒ> JH>8CÑ@4@Mm!@[(ÐaKBµÒ1@_@µ#@Ò 
<=;=;/!@ÒÃ@ÒÃ/BÒJC@+2:»ÃÐ4+È/Z7ÊÑggÒ+Ñ3;Ê=;µ7Ò;4»6¹Ê1ÒK#@=>Z7 (Ò@OC@ÒÃÈ9@FÒ 
nOC@ÃÐ+.(Ò@@ÒÃ(ÑH+]4<µ@ÒÃ/BÒ4ÊÃ2<=;G+>+2:12µ7=ÊÒ<Ò4@FµÃ@ÃÃÐ>Ð+2: -o <=; 
Ê]¹Ñ@;Ò¹4ÈÃF°@#(ÃÐ807Ò;»ÃÐ4+È @ÃÐ+Ã0;4@FµÃNCÐÊ8@ÃM ! GHB(ÑH+]HÑK¹2/0Ò1
GHB4»Ã2>.4K#;4»Ã2>.4+2>.+2:»ÃÒ@p<=;Ê#¹/BÒ4@FµÃ<=;G+>12<B=%. HÑ;»ÃÒ@pa¹µÒÃÒ; 
NÊH;HÑK¹2/0Ò1GHB4»Ã2>.4K#;4»Ã2>.4+2>.+2:»ÃÒ@p<=;Ê#¹/BÒ4@FµÃG+> HÑ;¹23
        Ñ́ª¹Õ¤ÇÒÁä Œ́à»ÃÕÂºàªÔ§à»ÃÕÂºà·ÕÂº·Õè»ÃÒ¡¯¢Í§ÊÔ¹¤ŒÒà¡ÉµÃä·Â
  ÃÐ´Ñº¤ÇÒÁÊÒÁÒÃ¶              ¡ÅØ‹ÁÊÔ¹¤ŒÒà¡ÉµÃ (¤‹Ò Ñ́ª¹Õ RCA)
 -X 12/0Ò1GHB4»Ã2>.ÊZ;1Ò@  <BÒ0ÊÒÃNCÐOC#µEÑMm!<BÒ0 d,q^,,e
 ,X 12/0Ò1GHB4»Ã2>.ÊZ;  ¹3]µÒC d^r,e @CI71%?K=?:¹b dl-le @CI71OC#µEÑMm!=Ò8ÒÃ
    =?:¹b d,Q-e <BÒ0@CB=;<BÒ04»C?=@ d,,re @CI71OC#µEÑMm!
    4¹?3=ÊÑµ0!=?:¹b d-Tse
 lX 12/0Ò1GHB4»Ã2>.   »ÃÐ1; d^le
 ^X G1712/0Ò1GHB4»Ã2>.  @CI71OÑ@OCG1BNCÐOCG1B124»C?=@N<[; dh,Re
    @CI71OC#µEÑMm!(Ò@ÊÑµ0!=?:¹b dh^le ¹3]1Ñ¹%?KNCÐ  
    G<1Ñ¹ dhQRe
 QX G1712/0Ò1GHB4»Ã2>.1Ò@  @CI71DÑg%?K=?:¹b dhQte @CI714/Ã?:=;H?:1NCÐ>ÒÊZ. dhsRe
    @CI71OC#µEÑMm!¹1 dhsQe »jÒG1B dhT-e @CI71OC#µEÑMm! 
    4ÊB¹a>(Ò@%?K dhT,e
     @CI7141C[H%?K¹3]1Ñ¹ dhTle =B=> dhTle   
    @CI710Ñ0 N%Ð NCÐN@Ð dhTle 
    @CI714¹?3=0Ñ0 N%Ð NCÐN@Ð dhTte ¹1ÊH dhTTe
    @CI71<¹ÊÑµ0! G81 NCÐHÑ@NHB dhTTe <BÒ0ÊÒC2 dhTTe 
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93)7">f>1H<?]F"!X"<./*7R0>Q"AR>B̂>2``1g>
>>>>>>Q1#+!"#$%!&"K0!#C95F"!!"#F4G9H>7"A>.*+89:93)73,I*2"."!"#'!&,#
>>>>>>2H<4!+"<'$#&X!-F!"#'!&,#>!#C9#?+!"#'!&,#M0C2E!#] !

9̀:;81Ò>/0Ò107Òa¹@ÒÃ4(Ã(Ò(ÑH+]<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ28Ò@12@ÒÃ4(Ã(Ò4%?:= 
4»"HµCÒH Ê#¹/BÒ»ÃÐ4E+<BÒ0 <BÒ0@CB=; <BÒ04»C?=@ <BÒ0ÊÒÃµ7Ò;b »ÃÐ4+ÈG+>(Ð 
12J=@ÒÊ<>Ò>µCÒH==@G»GHB1Ò@ 4%ÃÒÐ12/0Ò1GHB4»Ã2>.»ÃÐ4+È/Z7ÊÑggÒ d/7ÒHÑK¹2 
RCA = 2,422e Nµ78Ò@12@ÒÃ4(Ã(Òµ@C;4» "HµCÒHÊ#¹/BÒ+2:G+>G1712/0Ò1GHB4»Ã2>.V9;
G1712/0Ò1GHB4»Ã2>.1Ò@ HÑ;4K7¹@CI71OÑ@OCG1BNCÐOCG1B124»C?=@N<[; @CI714¹?3=0Ñ0 N%Ð 
N@Ð NCÐ¹1ÊH »ÃÐ4+ÈG+>(Ð4»6¹ijÒ>4Ê2>4»Ã2>. a¹<MÐ+2:»ÃÐ4+È/Z7ÊÑggÒ(ÐGHB   
4»Ã2>.NCÐ(Ð12J=@ÒÊ<>Ò>@ÒÃÊ7;==@Ê#¹/BÒ1Ò>Ñ;»ÃÐ4+ÈG+> 9̀:;+]a8B4@FµÃ@Ã+2:=>Z7
a¹EÒ/@ÒÃOC#µÊ#¹/BÒ4@FµÃHÑ;@C7Ò0GHBÃÑ.OC@ÃÐ+.=>7Ò;N¹7¹=¹ Nµ7(ÐGHBÃÑ.OC@ÃÐ+. 
1Ò@¹B=>4%2>;aH <93¹=>Z7@Ñ./0Ò1ÊÒ1ÒÃVa¹@ÒÃ»ÃÑ.µÑ0<=;4@FµÃ@Ã¹Ñ3¹b NCÐ/0Ò1 
K70>48C?=(Ò@EÒ/ÃÑ°HB0>

(Ò@@ÒÃ0#4/ÃÒÐ8!OC@ÃÐ+.+2:4@#H<93¹NCÐ/ÒH07Ò(Ð4@#H<93¹(Ò@@ÒÃ(ÑH+]<B=µ@C;
@ÒÃ4» "H4ÊÃ2+Ò;@ÒÃ/BÒ<=;G+>µ7=ÊÒ<Ò4@FµÃ a¹ÃÒ>;Ò¹OCc.Ñ.4H2>0@Ñ¹ @C7Ò007Ò 

a¹@ÒÃ4»Ã2>.4+2>.OC»ÃÐJ>K¹!+2:»ÃÐ4+ÈG+>(ÐGHBÃÑ. (Ð%#(ÒÃMÒ(Ò@@ÒÃ 
4»C2:>¹N»C;+2:4@#H<93¹ÊÐÊ1(¹V9;»P /XÈX ,R,R =Ñ¹4»6¹»PÊIH+BÒ><=;<B=µ@C; 4¹?:=; 
(Ò@<B=µ@C;Nµ7CÐc.Ñ.@7=a8B4@#H@ÒÃ4»C2:>¹N»C;+2:Nµ@µ7Ò;@Ñ¹a¹Nµ7CÐK70;40CÒ +Ñ3;¹23
<93¹@Ñ.ÃÒ>CÐ4=2>H<=;N..NO¹@ÒÃCHEÒF2<Ò4<BÒ<=;Nµ7CÐ<B=µ@C; OC@ÒÃÈ9@FÒK2307Ò 
/Z7ÊÑggÒG+> ==Ê4µÃ4C2> ¹#0 2̀NC¹H ! NCÐ(2¹ EÒ>aµB@Ã=.=Ò4`2>¹4»6¹/Z7ÊÑggÒ+2:a8B
»ÃÐJ>K¹!@Ñ.G+>ÊZ;ÊIH @ÒÃ12<B=µ@C;HÑ;@C7Ò0(Ð+]a8BG+>12Ê0ÑÊH#@ÒÃ4%#:1<93¹ -ql,r 
CBÒ¹48Ã2>gÊ8ÃÑ° Ã=;C;1Ò/?= <B=µ@C;G+>hg2:»Ij¹(Ð+]a8BG+>12Ê0ÑÊH#@ÒÃ4%#:1<93¹ 
rrR CBÒ¹48Ã2>gÊ8ÃÑ° µÒ1HB0><B=µ@C;G+> Ê8ÃÑ°=41Ã#@Ò Ê0ÑÊH#@ÒÃ4%#:1<93¹ ^t- 
CBÒ¹48Ã2>gÊ8ÃÑ° NCÐ<B=µ@C;G+>=#¹4H2> 4%#:1<93¹4%2>; ^r CBÒ¹48Ã2>gÊ8ÃÑ°

¹=@(Ò@¹23>Ñ;%.07ÒOC<=;<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2>Ñ;12OCµ7=Ê#¹/BÒ4@FµÃa¹ 
ÃÐHÑ.+2:Nµ@µ7Ò;@Ñ¹ JH>@CI71Ê#¹/BÒ4@FµÃ<=;G+> +2:(ÐGHBÃÑ.»ÃÐJ>K¹!(Ò@@ÒÃ4(Ã(Ò
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a¹+I@<B=µ@C; >@40B¹<B=µ@C;G+> ==Ê4µÃ4C2>NCÐG+> ¹#0 2̀NC¹H ! GHBN@7 @CI71OÑ@NCÐ 
OCG1B+2:124»C?=@N<[; @CI71%?K=?:¹b @CI71OC#µEÑMm !(Ò@ÊÑµ0!=?:¹b @CI71¹3]1Ñ¹%?KNCÐG<1Ñ¹ 
@CI71OC#µEÑMm!=Ò8ÒÃ=?:¹b @CI714/Ã?:=;H?:1NCÐ>ÒÊZ. 8Ò@%#(ÒÃMÒN>@µÒ1<B=µ@C; 
12<B=+2:¹7ÒÊÑ;4@µ HÑ;¹23

<B=µ@C;G+>h==Ê4µÃ4C2> ¹#0 2̀NC¹H ! NCÐ(2¹ dµÒ1@Ã=.=Ò4`2>¹e 8Ò@ 
%#(ÒÃMÒÊ#¹/BÒ+2:121ZC/7Ò@ÒÃ¹]4<BÒÊZ;%.07Ò Ê#¹/BÒ4@FµÃ+2:12»Ã#1ÒM@ÒÃ¹]4<BÒ4%#:1<93¹
(Ò@»ÃÐ4+È==Ê4µÃ4C2> NCÐ¹#0 2̀NC¹H !GHBN@7 @CI71OC#µEÑMm !¹1 dÃB=>CÐ lRe @CI71 
OC#µEÑMm!=Ò8ÒÃ=?:¹b dÃB=>CÐ QQe @CI71%?K4ÊB¹a> dÃB=>CÐ -Xse NCÐ@CI71OC#µEÑMm ! 
(Ò@ÊÑµ0!=?:¹b dÃB=>CÐ -e NCÐÊ#¹/BÒ+2:12OCµ7=Ê#¹/BÒ=7=¹G80<=;G+> GHBN@7 @CI714¹?3=0Ñ0 
N%Ð N@Ð dÃB=>CÐ -rRe Ê70¹Ê#¹/BÒ+2:¹]4<BÒ(Ò@(2¹12»Ã#1ÒM1Ò@<93¹+2:Ê]/Ñg GHBN@7
OC#µEÑMm!=Ò8ÒÃ=?:¹b dÃB=>CÐ ,,Xle OC#µEÑMm!(Ò@ÊÑµ0!=?:¹b dÃB=>CÐ le NCÐ 
@CI71OÑ@NCÐOCG1B dÃB=>CÐ lXre

@ÃM2<B=µ@C;G+>hÊ8ÃÑ°=41Ã#@Ò   Ê#¹/BÒ4@FµÃ+2:121ZC/7Ò@ÒÃÊ7;==@G»»ÃÐ4+È
Ê8ÃÑ°=41Ã#@Ò1Ò@ NCÐ12»Ã#1ÒM@ÒÃÊ7;==@4%#:11Ò@<93¹ a¹»PÊIH+BÒ>4+2>.@Ñ.»P°Ò¹ 
GHBN@7 @CI71%?K=?:¹b dÃB=>CÐ ^tX,Te OC#µEÑMm!=Ò8ÒÃ=?:¹b dÃB=>CÐ ,Re <BÒ0ÊÒÃ 
dÃB=>CÐ ,sXse OC#µEÑMm!(Ò@ÊÑµ0!=?:¹b dÃB=>CÐ -X^e @CI71OÑ@NCÐOCG1B dÃB=>CÐ tXre 
@CI714/Ã?:=;H?:1NCÐ>ÒÊZ. dÃB=>CÐ ,,Xle NCÐ¹3]µÒC dÃB=>CÐ ,tXlse Ê70¹Ê#¹/BÒ4@FµÃ 
+2:12»Ã#1ÒM@ÒÃ¹]4<BÒ(Ò@Ê8ÃÑ°1Ò@ GHBN@7 @CI71OC#µEÑMm !=Ò8ÒÃ=?:¹b dÃB=>CÐ ^-e 
41C[H%?K¹3]1Ñ¹ dÃB=>CÐ rQXse %?K4ÊB¹a> dÃB=>CÐ RXR-e OC#µEÑMm!(Ò@ÊÑµ0!=?:¹b 
dÃB=>CÐ Te @CI71DÑg%?K=?:¹b dÃB=>CÐ l,e

@ÃM2<B=µ@C;ÃÐ807Ò;G+>hg2:»Ij¹ Ê#¹/BÒ4@FµÃÊ]/Ñg<=;G+> 9̀:;121ZC/7Ò@ÒÃ 
Ê7;==@ÊÐÊ1G»»ÃÐ4+Èg2:»Ij¹1Ò@ NCÐ12»Ã#1ÒM@ÒÃÊ7;==@4%#:11Ò@<93¹ GHBN@7 @CI71 
OC#µEÑMm!=Ò8ÒÃ=?:¹b dÃB=>CÐ ,tXse @CI71OÑ@NCÐOCG1B dÃB=>CÐ --Xse @CI71»ÃÐ1; 
dÃB=>CÐ sXse ¹3]µÒC dÃB=>CÐ QRse OC#µEÑMm!4¹?3=ÊÑµ0!=?:¹b dÃB=>CÐ rQXle NCÐ 
@CI71%?K=?:¹b dÃB=>CÐ ,X^e

@ÃM2<B=µ@C;G+>h=#¹4H2>   Ê#¹/BÒ4@FµÃ<=;G+>+2:ÊÒ1ÒÃVÊ7;==@G»=#¹4H2> a¹
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=ÑµÃÒ+2:4%#:1<93¹1Ò@ NCÐ121ZC/7Ò@ÒÃÊ7;==@1Ò@GHBN@7 @CI71OÑ@NCÐOCG1B dsssXtue 
@CI71%?K=?:¹b dltQue OC#µEÑMm !=Ò8ÒÃ=?:¹b d,^Tue @CI71¹3]1Ñ¹%?KNCÐG<1Ñ¹ 
d^sQue Ê70¹Ê#¹/BÒ+2:G+>(]4»6¹µB=;¹]4<BÒ(Ò@»ÃÐ4+È=#¹4H2> a¹=ÑµÃÒ+2:4%#:11Ò@<93¹ 
NCÐ121ZC/7ÒÊZ; GHBN@7 <BÒ0ÊÒC2 dÃB=>CÐ RX,se @CI71¹3]1Ñ¹%?KNCÐG<1Ñ¹ dÃB=>CÐ ltX,e 
NCÐ@CI71OC#µEÑMm!=Ò8ÒÃ=?:¹b dÃB=>CÐ -lTe

=>7Ò;GÃ@[µÒ112<B=ÊÑ;4@µ4@2:>0@Ñ.@ÒÃµ2/0Ò1»ÃÐJ>K¹ !+2:GHB(Ò@<B=µ@C;4<µ 
@ÒÃ/BÒ4ÊÃ2<BÒ;µB¹ HÑ;¹23

OC»ÃÐJ>K¹!+2:/ÒH07Ò(ÐGHBÃÑ.¹Ñ3¹=Ò(ÊZ;4@#¹(Ã#; 4¹?:=;(Ò@a¹<B=4+[((Ã#;Ê#¹/BÒ
==@<=;G+> >Ñ;µB=;4OK#g@Ñ.1ÒµÃ@ÒÃ»@»v=;+2:1#aK7EÒF2 4K7¹ EÒF2+B=;V#:¹ 1ÒµÃ@ÒÃ
ÊI<=¹Ò1Ñ>8Ã?=@ÒÃ»p#.Ñµ#a8B4»6¹G»µÒ1@_N8C7;@]4¹#HÊ#¹/BÒ 1ÒµÃ@ÒÃ=IH8¹I¹EÒ>a¹ 
µ7Ò;b =2@+Ñ3;a¹@ÒÃÈ9@FÒ»ÃÐJ>K¹ !+2:GHB(Ò@@ÒÃ<>Ò>»Ã#1ÒM@ÒÃOC#µ =>Z7.¹Ê11µ#h 
°Ò¹+2:07Ò4@FµÃ@ÃOZBOC#µ ÊÒ1ÒÃV<>Ñ.<>Ò>@ÒÃOC#µGHB 4¹?:=;(Ò@ÊÒ1ÒÃV4<BÒV9;N8C7; 
+I¹ 4+/J¹JC>2 <B=1ZC<7Ò0ÊÒÃ4@2:>0@Ñ.µCÒH 8Ã?=@ÒÃ(ÑH8ÒNÃ;;Ò¹GHB=>7Ò;Ê1.ZÃM ! 
a¹+Ò;»p#.Ñµ# =Ò(12»Sg8ÒÊ]8ÃÑ.@ÒÃOC#µÊ#¹/BÒ+2:4@FµÃ@ÃÊ70¹a8g74»6¹ÃÒ>4C[@ +]a8B 
»ÃÐJ>K¹!(Ò@<B=µ@C;µ@@Ñ.4@FµÃ@ÃÃÒ>a8g71Ò@@07ÒÃÒ>4C[@

OC»ÃÐJ>K¹!+2:4@#H(Ò@<B=µ@C; FTA Ê]8ÃÑ.Ê#¹/BÒ4@FµÃ<=;G+> 4@#H(Ò@ 
Ê#¹/BÒ4@FµÃ+2:G+>Ê7;==@ 12ÃÒ/ÒÊZ;<93¹a¹µCÒHJC@ @ÒÃ@ÃÐ(Ò>»ÃÐJ>K¹!+2:4@#H(Ò@ 
ÃÒ/Ò<Ò>a¹µCÒHJC@+2:4%#:1ÊZ;<93¹ 1Ò>Ñ;ÃÒ/ÒEÒ>a¹»ÃÐ4+È+2:4@FµÃ@ÃGHBÃÑ.4»6¹»ÃÐ4H[¹ 
Ê]/Ñg 12OCµ7=@ÒÃ@ÃÐ(Ò>ÃÒ>GHBNCÐCH/0Ò1>Ò@(¹ @ÒÃ@ÃÐ(Ò>»ÃÐJ>K¹ !HÑ;@C7Ò0
<93¹@Ñ.@CG@ÃÒ/Ò NCÐ@ÒÃµ=.Ê¹=;<=;4@FµÃ@Ãµ7=ÃÒ/Ò `9:;@ÒÃÈ9@FÒ¹23>Ñ;G17GHB 
/Ã=./CI1V9; ¹=@(Ò@¹23a¹@ÒÃÈ9@FÒ@[>Ñ;G17GHB¹]OC4Ê2>(Ò@@ÒÃ+] FTA +2:(Ð12EÒ/@ÒÃ 
OC#µ.Ò;Ê70¹+2:GHBÃÑ.OC@ÃÐ+.JH>µÃ; 4¹?:=;(Ò@G17ÊÒ1ÒÃVN<7;<Ñ¹a¹HBÒ¹ÃÒ/Ò +]a8B
µB=;4»C2:>¹=ÒK2%G»+]@ÒÃ4@FµÃHBÒ¹=?:¹b 8Ã?==Ò(@CÒ>4»6¹OZB07Ò;;Ò¹KÑ:0/ÃÒ0 8Ã?= 
µB=;1Ò4»6¹NÃ;;Ò¹ÃÑ.(BÒ;+Ñ:0G» @ÒÃ4»C2:>¹N»C;0#V2K20#µ/¹ NCÐ0#V2@ÒÃH]Ã;=>Z7<=; 
KI1K¹ ¹Ñ.4»6¹@ÒÃ4»C2:>¹N»C;+2:Ê]/Ñg1Ò@

@ÒÃ0#4/ÃÒÐ8!OC@ÃÐ+.=Ñ¹4@#H(Ò@@ÒÃ(ÑH+]<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2µ7=4@FµÃh



@Ã<=;G+> =Ò(0ÑH4»6¹4K#;»Ã#1ÒMGHB>Ò@ OC@ÃÐ+.µ7=4@FµÃ@Ã@[12/0Ò1Nµ@µ7Ò;@Ñ¹ 
G» <93¹=>Z7@Ñ.07Ò4@FµÃ@Ã48C7Ò¹Ñ3¹»CZ@%?KOCK¹#HaH 8Ò@»CZ@%?KOC+2:12/0Ò1GHB4»Ã2>. 
a¹@ÒÃN<7;<Ñ¹ÊZ;1Ò@ 4K7¹ <BÒ0NCÐOC#µEÑMm! NCÐa¹@ÒÃ(ÑH+]<B=µ@C;4<µ@ÒÃ/BÒ 
4ÊÃ2¹Ñ3¹ 12@ÒÃµ@C;4»"HµCÒH<BÒ0=>7Ò;@0BÒ;<0Ò; 4@FµÃ@ÃOZB»CZ@<BÒ0G+>@[(ÐGHBÃÑ. 
»ÃÐJ>K¹!1Ò@ Nµ7(Ò@@ÒÃ(ÑH+]<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2<=;G+>@Ñ.»ÃÐ4+Èµ7Ò;b %.07Ò
Ê#¹/BÒa¹ÃÒ>@ÒÃ<BÒ0NCÐOC#µEÑMm! 1Ñ@VZ@(ÑH=>Z7a¹ÃÒ>@ÒÃÊ#¹/BÒ=7=¹G80 (sensitive) 
4K7¹a¹@ÃM2<=;<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2=Ò4`2>¹h(2¹ Ê#¹/BÒ4@FµÃ»ÃÐ4E+<BÒ0µ7Ò;b 
VZ@(ÑH=>Z7a¹ÃÒ>@ÒÃÊ#¹/BÒ+2:12/0Ò1=7=¹G80ÊZ; (highly sensitive list) 9̀:;81Ò>/0Ò1
07Ò4»6¹Ê#¹/BÒ+2:µB=;@ÒÃ/0Ò1/IB1/Ã=;1Ò@@07Ò Ê#¹/BÒ»@µ#NCÐµB=;@ÒÃÃÐ>Ð40CÒa¹@ÒÃ
»ÃÑ.µÑ0¹Ò¹@07Ò 9̀:;(Ð12ÃÐ>Ð40CÒa¹@ÒÃCHw4C#@EÒF2KBÒ@07ÒÊ#¹/BÒ»@µ#+Ñ:0G» NCÐ12 
4;?:=¹G<4%?:=(]@ÑHÊ#¹/BÒ=7=¹G80HB0>

a¹@ÃM2Ã7Ò;<B=4Ê¹=(ÑH+]<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2G+>hÊ8ÃÑ°=41Ã#@Ò+2:GHB8>IH 
KÐ;Ñ@G»¹Ñ3¹ »ÃÐ4H[¹Ê]/Ñg+2:Ê8ÃÑ°4Ã2>@ÃB=;4%?:=¹]1Ò4»6¹<B=NC@4»C2:>¹4%?:=@ÒÃ4» "H 
4ÊÃ2µCÒHÊ#¹/BÒ<=;Ê8ÃÑ°=41Ã#@Ò +2:12OC@ÃÐ+.µ7=EÒ/4@FµÃ@ÃÃ1<=;G+>a¹ÃÐ>Ð 
>Ò0=>7Ò;C9@ 9̀3; 128CÒ>»ÃÐ4H[¹ GHBN@7 

4Ã?:=;+ÃÑ%> !Ê#¹+Ò;»SggÒ Ê8ÃÑ°4Ã2>@ÃB=;a8BG+><>Ò>/IB1/Ã=;Ê#+D#.ÑµÃa8B 
/Ã=./CI1Ê#:;12K20#µ+I@»ÃÐ4E+ +]a8BG+>µB=;¹]ÃÐ..Ê#+D#.ÑµÃ%Ñ¹DI!%?K %Ñ¹DI!ÊÑµ0!1ÒaKB 
µB¹+I¹OC#µ(ÐÊZ;<93¹8CÒ>4+7ÒµÑ0<=;4@FµÃ@Ã+2:µB=;N.@ÃÑ.

4Ã?:=;4» "H4ÊÃ2Ê#¹/BÒµÑHNµ7;%Ñ¹DI@ÃÃ1 (GMOs) OC(Ò@+2:Ê8ÃÑ°4Ã2>@ÃB=;a8BaKB 
<B=µ@C;+Ò;HBÒ¹ÊI<=¹Ò1Ñ> (SPS) 4/Ã7;/ÃÑH (Ð+]a8BG+> G17ÊÒ1ÒÃVaKB1ÒµÃ@ÒÃÊ#:;h 
N0HCB=1 NCÐÊI<EÒ%(]@ÑH@ÒÃ¹]4<BÒÊ#¹/BÒ GMOs (Ò@Ê8ÃÑ°GHB >@40B¹VBÒ128CÑ@°Ò¹ 
+Ò;0#+>ÒÈÒÊµÃ !%#ÊZ(¹ !+2:KÑH4(¹ 9̀:;>Ñ;/;4»6¹4Ã?:=;+2:12@ÒÃV@4V2>;@Ñ¹1Ò@ µÃ;<BÒ1(Ð 
Ê7;OC@ÃÐ+.µ7=/0Ò14K?:=1Ñ:¹<=;OZB.Ã#JE/a¹µCÒHÊ#¹/BÒ4@FµÃ<=;G+>a¹»ÃÐ4+È=?:¹+2:
G17>=1ÃÑ.Ê#¹/BÒ GMOs 4K7¹ Ê8EÒ%>IJÃ»

4Ã?:=;4» "H4ÊÃ2EÒ/.Ã#@ÒÃNCÐC;+I¹ Ê8ÃÑ°4Ã2>@ÃB=;a¹4@?=.+I@»ÃÐ4E+ 4%#:1 
1Ò@@07Ò+2:@]8¹HG0Ba¹Ê¹D#ÊÑggÒ+Ò;G1µÃ2 ÃÐ807Ò;G+> @Ñ.Ê8ÃÑ° 9̀:;GHB12<B=>@40B¹G0B 

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



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

s ÊÒ<Ò Ã01+Ñ3;4Ã?:=;NÊ0;8Ò»ÃÐJ>K¹!(Ò@+2:H#¹ 9̀:;@ÃÐ+.µ7=4@FµÃ@ÃG+>JH>µÃ;a¹
4Ã?:=;<=;@ÒÃV?=/Ã=;NCÐ+]»ÃÐJ>K¹ !(Ò@+2:H#¹ 9̀:;/#H4»6¹ÃB=>CÐ Ql <=;%?3¹+2:»ÃÐ4+È 
d%?3¹+2:»ÃÐ4+È12»ÃÐ1ÒM l,- CBÒ¹GÃ7e 4@FµÃ@ÃG+>Ê70¹a8g71Ñ@4»6¹4(BÒ<=;+2:H#¹N»C;
4C[@N»C;¹B=> 8Ã?=G1712+2:H#¹4»6¹<=;µ¹4=; a¹<MÐ+2:4@FµÃ@ÃÊ8ÃÑ°=41Ã#@Ò+]@ÒÃ 
4@FµÃN.. rancher 8Ã?=@ÒÃ+]@ÒÃ4@FµÃ18EÒ/a¹%?3¹+2:<¹ÒHa8g7

 4Ã?:=;NÊ0;»ÃÐJ>K¹!(Ò@+ÃÑ%>Ò@ÃDÃÃ1KÒµ# NCÐ4Ã?:=;@ÒÃ/BÒEÒ>a¹4@2:>0
@Ñ.OCOC#µ+Ò;4@FµÃ%?3¹41?=; OC@ÃÐ+.(Ò@<B=4Ã2>@ÃB=;a¹4Ã?:=;¹23(Ð+]a8B¹Ñ@C;+I¹ 
(Ò@Ê8ÃÑ°4<BÒ1Ò+]DIÃ@#(HBÒ¹4@FµÃa¹»ÃÐ4+ÈN<7;<Ñ¹@Ñ.OZB»ÃÐ@=.@ÒÃG+>a¹CÑ@FMÐ 
rancher HÑ;@C7Ò0 JH>+2:GHBÃÑ.@ÒÃ/IB1/Ã=;C;+I¹G0BÊZ;1Ò@ ¹=@(Ò@¹23 OC(Ò@@ÒÃ 
»ÃÐ@=.@#(@ÒÃ(ÑH8Ò(ÑHÊ7;¹3]a¹EÒ/4@FµÃ =Ò(+]a8BµB¹+I¹OC#µ<=;4@FµÃ@ÃÊZ;<93¹ 
(Ò@+2:µB=;(7Ò>µB¹+I¹/7Ò¹3]

4Ã?:=;Ê#:;N0HCB=1 Ê8ÃÑ°12<B=4Ã2>@ÃB=;@]8¹Ha8BG+>.Ñ;/Ñ.aKB@_81Ò>Ê#:;N0HCB=1
4<B1;0H 9̀:;(Ð+]a8BÊ#:;N0HCB=112/IMEÒ%H2<93¹ Nµ7@[Ê7;OCa8BµB¹+I¹OC#µÊ#¹/BÒ4@FµÃ 
ÊZ;<93¹HB0>       =2@+Ñ3;@ÒÃOC#µÊ#¹/BÒ4@FµÃ<=;G+>+2:G17ÊÒ1ÒÃV»p#.Ñµ#µÒ1@_81Ò>Ê#:;N0HCB=1
GHB=>7Ò;12»ÃÐÊ#+D#EÒ% (ÐVZ@Ê8ÃÑ°aKB@2H@Ñ¹@ÒÃ¹]4<BÒGHB

a¹+Ò;µÃ;<BÒ18Ò@ijÒ>G+>µB=;4» "H4ÊÃ2µCÒHÊ#¹/BÒ4@FµÃijÒ>G+>a8BN@7 
Ê8ÃÑ°=41Ã#@ÒJH>4c%ÒÐÊ#¹/BÒ4@FµÃ4K#;4ÈÃF°@#(+2:Ê]/ÑgGHBN@7 <BÒ0 (Ð%.07ÒÊ8ÃÑ° 
=41Ã#@Ò12ÈÑ@>EÒ%a¹@ÒÃOC#µµ7=GÃ7ÊZ;@07ÒG+>=>7Ò;1Ò@ (comparative advantages) 

8Ã?=@ÒÃ¹]4<BÒ<BÒ0G+>ÊZ7µCÒHÊ8ÃÑ°=41Ã#@ÒG+>@[12/0Ò14Ê2>4»Ã2>.4K#;N<7;<Ñ¹ V9;N1B
07ÒµB¹+I¹@ÒÃOC#µµ7=GÃ7<=;Ê8ÃÑ°=41Ã#@Ò(ÐÊZ;@07ÒG+> Nµ741?:=4»Ã2>.4+2>.OCOC#µµ7= 
GÃ7@Ñ.µB¹+I¹@ÒÃOC#µNCB0Ê8ÃÑ°=41Ã#@Ò>Ñ;12/0Ò1GHB4»Ã2>.@07ÒG+> =2@+Ñ3;8Ò@@ÒÃ+] 
FTA ÃÐ807Ò;Ê8ÃÑ°=41Ã#@Ò@Ñ.G+> 4»6¹G»µÒ1<B=4Ã2>@ÃB=;<=;Ê8ÃÑ°=41Ã#@Ò a¹<B= 
.+@ÒÃ/IB1/Ã=; NCÐÊ7;4ÊÃ#1@ÒÃC;+I¹ 9̀:;@ÒÃC;+I¹EÒ/4@FµÃ<=;Ê8ÃÑ°a¹G+>¹Ñ3¹
(ÐÊ7;OCa8B¹Ñ@C;+I¹HBÒ¹@ÒÃ4@FµÃ 4K7¹ @ÒÃ»CZ@<BÒ0<=;Ê8ÃÑ°a¹G+>(Ð>#:;12µB¹+I¹
@ÒÃOC#µ+2 :µ:]C;1Ò@NCÐ@CÒ>4»6¹/Z 7N<7;a¹»ÃÐ4+È@Ñ.KÒ0¹ÒG+>+2:aKB4+/J¹JC>2 
+2:µ:]@07Ò @ÒÃ.Ã#8ÒÃ(ÑH@ÒÃ NCÐ0#+>Ò@ÒÃ+2:µ:]@07Ò =Ò(4@#H@ÒÃÊZg4Ê2>+Ñ3;+2:H#¹ NCÐ 



=ÒK2%@ÒÃ4@FµÃ@ÒÃ»CZ@<BÒ0 41?:=ÊZg4Ê2>ÊEÒ%@ÒÃN<7;<Ñ¹µB=;==@(Ò@µCÒHG» 

µÒÃÒ§·Õè 1:  OCOC#µNCÐµB¹+I¹@ÒÃOC#µ<BÒ0¹Ò»P<=;»ÃÐ4+Èµ7Ò;b
          »ÃÐ4+È                   OCOC#µ                  µB¹+I¹@ÒÃOC#µ
                                   d@#JC@ÃÑ1wGÃ7e                d.Ò+w@#JC@ÃÑ1e
G+>          lr-    ^XrQ
402>H¹Ò1                 rll                        lXRQ
Ê8ÃÑ°=41Ã#@Ò                           -q-Q^                       -RX^,

+2:1ÒW  Ê]¹Ñ@;Ò¹4ÈÃF°@#(@ÒÃ4@FµÃq ,Q^s

=2@+Ñ3;@ÒÃN<7;<Ñ¹4K#;/IMEÒ%a¹µCÒHÊ8ÃÑ°=41Ã#@Ò 4K7¹ ÊÒ>%Ñ¹DI!<BÒ08=11ÐC# 
+2:4C?:=;C?= G+>@[=>Z7a¹°Ò¹Ð+2:4Ê2:>;µ7=@ÒÃVZ@4Ã2>@ÃB=;4Ã?:=;Ê#+D#.ÑµÃ NCÐ@ÒÃ4.2:>;4.¹ 
K?:=+Ò;%ÒM#K>! 4¹?:=;HB0>Ê8ÃÑ°=41Ã#@ÒGHB(H+Ð4.2>¹ÊÒ>%Ñ¹DI!<BÒ0 Jasmatic G0BNCB0 
=2@+Ñ3;4Ã2>@ÃB=;a8BijÒ>G+>==@@_81Ò> NCÐ.Ñ;/Ñ.@ÒÃ+Ò;@_81Ò>+ÃÑ%>!Ê#¹+Ò;»SggÒ 
a¹ÃÐHÑ.4H2>0@Ñ¹ 8Ã?=+2:Ê=H/CB=;@Ñ.@_81Ò>Ê#+D#.ÑµÃ<=;Ê8ÃÑ°=41Ã#@Ò 

a¹»ÃÐ4H[¹4Ã?:=;+ÃÑ%> !Ê#¹+Ò;»SggÒ¹Ñ3¹ 12»ÃÐ4H[¹+2:4@2:>0<B=;+2:¹7ÒÊ¹a( /?= 
a¹°Ò¹Ð+2:»ÃÐ4+ÈG+>4»6¹N8C7;OC#µOC#µOC+Ò;@ÒÃ4@FµÃ+2:Ê]/ÑgN87;8¹9:;<=;JC@ 
+]a8BEÒ/ÃÑ°a8B/0Ò1Ê¹a(µ7=@#(@ÃÃ1HBÒ¹@ÒÃ4@FµÃ 4%?:=OCÑ@HÑ¹a8B»ÃÐ4+ÈG+>4»6¹ 
N8C7;=Ò8ÒÃ+2:Ê]/Ñg<=;JC@ J/Ã;@ÒÃ8Ã?=¹J>.Ò>µ7Ò;b VZ@/#H/B¹<93¹4%?:=OCÑ@HÑ¹ 
a8B»ÃÐ4+ÈG+>4»6¹/ÃÑ0<=;JC@ @C7Ò0GHB07Ò»S((Ñ>%?3¹°Ò¹Ê]/Ñg<=;/0Ò1Ê1.ZÃM !<=;
EÒ/4@FµÃ@ÃÃ1a¹»ÃÐ4+ÈG+> /?= /0Ò18CÒ@8CÒ><=;+ÃÑ%>Ò@Ã%Ñ¹DI@ÃÃ1%?K 
`9:;4@FµÃ@ÃG+>GHBaKB»ÃÐJ>K¹ !(Ò@/0Ò18CÒ@8CÒ>HÑ;@C7Ò01Ò=>7Ò;KBÒ¹Ò¹ /0Ò1
8CÒ@8CÒ>HÑ;@C7Ò04»6¹OC1Ò(Ò@/0Ò1ÊÑ1%Ñ¹D !<=;8CÒ>»S((Ñ>a¹ÃÐ..¹#40È @C7Ò0 
/?= ÊEÒ%EZ1#»ÃÐ4+È NCÐEZ1#=Ò@ÒÈa¹N..ÃB=¹K?3¹+]a8B»ÃÐ4+ÈG+>12%Ñ¹DI !%?K+2: 
8CÒ@8CÒ>K¹#H /0Ò18CÒ@8CÒ>+Ò;%Ñ¹DI@ÃÃ1(9;12ÊZ;1Ò@ 4@FµÃ@Ãa¹»ÃÐ4+ÈG+>
120#V2K20#µ+2:Ê=HÃÑ.@Ñ.ÊEÒ% CÑ@FMÐ NCÐK¹#H<=;%Ñ¹DI!%?K+2:12=>Z7a¹Nµ7CÐ+B=;V#:¹ 
0#D2@ÒÃ+]4@FµÃ @ÒÃ/ÑH4C?=@%Ñ¹DI!%?K+2:(ÐaKBa¹@ÒÃ4%ÒÐ»CZ@ @ÒÃHZNCÃÑ@FÒH#¹ %?K 

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



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

@ÒÃ4@[.4@2:>0 @ÒÃ/ÑH4C?=@41C[H%Ñ¹DI!4%?:=4@[.G0BaKBµ7=G» CB0¹4»6¹0#V2K20#µ+2:OZ@µ#H 8Ã?=
4K?:=1J>;@Ñ.°Ò¹/0Ò18CÒ@8CÒ>+Ò;%Ñ¹DI@ÃÃ1%?K NCÐ.+.Ò+<=;4@FµÃ@Ã+2:4@#H(Ò@
0#V2K20#µ (ÒÃ2µ+Ò;@ÒÃ4@FµÃHÑ;@C7Ò0GHBÊ7;OC>B=¹@CÑ.4»6¹=;/ !»ÃÐ@=.Ê]/Ñg<=;@ÒÃ
=¹IÃÑ@F !/0Ò18CÒ@8CÒ>+Ò;%Ñ¹DI@ÃÃ1%?Ka8B/;=>Z7a¹»ÃÐ4+ÈG+>Ê?.µ7=1Ò
 41?:=/0Ò1@BÒ08¹BÒ+Ò;0#+>ÒÈÒÊµÃ !a¹ÊÒ<Ò4+/J¹JC>2K20EÒ% JH>4c%ÒÐ(Ò@ 
4+/¹#/%Ñ¹DI0#È0@ÃÃ1 (genetic engineering)^ @BÒ08¹BÒ1Ò@<93¹ @ÒÃNÊ0;8Ò+ÃÑ%>Ò@Ã 
%Ñ¹DI@ÃÃ1%?K4%?:=aKB4»6¹0ÑµVIH#.a¹@ÒÃ/B¹/0BÒ4%?:=ÊÃBÒ;ÊÃÃ/ ! NCÐ/#H/B¹OC#µEÑMm ! 
a817b 121Ò@<93¹ 4¹?:=;(Ò@4C[;48[¹07Ò4»6¹OC#µOC(Ò@DÃÃ1KÒµ# 9̀:;G17@7=a8B4@#HOC<BÒ;
4/2>;481?=¹OC#µEÑMm!+2:4@#H(Ò@@ÒÃÊÑ;4/ÃÒÐ8!+Ò;4/12 

4+/J¹JC>2K20EÒ%GHBÊÃBÒ;OC#µOCµ7Ò;b 1Ò@1Ò>a¹EÒ/4@FµÃ@ÃÃ1 4K7¹
@ÒÃ+]a8BOC#µOC+Ò;@ÒÃ4@FµÃÊI@KBÒC; 4%?:=K70>4%#:1=Ò>Ia¹@ÒÃ0Ò;(]8¹7Ò>+2:¹Ò¹<93¹
(longer shelf-life) @ÒÃ+]a8B%?K12/IMÊ1.Ñµ#%#4ÈF 4K7¹ +¹NCB;GHBH2 »CZ@a¹+2:12 
¹3]+701<Ñ;GHB +¹µ7=N1C;ÈÑµÃZ%?K8Ã?=JÃ/%?KGHBH2<93¹ 8Ã?=a8BOCOC#µ+2:12CÑ@FMÐ%#4ÈF 
4»6¹+2:µB=;@ÒÃ<=;OZB.Ã#JE/ 4»6¹µB¹ OC#µOC+Ò;@ÒÃ4@FµÃ+2:4@#H(Ò@/0Ò1@BÒ08¹BÒ+Ò; 
4+/J¹JC>2K20EÒ%48C7Ò¹23ÊÃBÒ;ÃÒ>GHB18ÒÈÒCN@7EÒ/DIÃ@#(4@FµÃ@ÃÃ1<=;»ÃÐ4+È   
=IµÊÒ8@ÃÃ1+2:12/0Ò1@BÒ08¹BÒa¹4+/J¹JC>2ÊÒ<Ò¹234»6¹=>7Ò;1Ò@Q 
^ 4+/¹#/%Ñ¹DI0#È0@ÃÃ1+]a8B¹Ñ@0#+>ÒÈÒÊµÃ !ÊÒ1ÒÃVV7Ò>iÒ@ 8Ã?=µÑHµ7=>2¹<=;Ê#:;12K20#µK¹#H8¹9:;

G»=>Z7a¹Ê#:;12K20#µ=2@K¹#H8¹9:;GHB HB0>4+/¹#/¹23+]a8B1¹IF> !ÊÒ1ÒÃV+]a8BÊ#:;12K20#µK¹#H8¹9:;12/IM
Ê1.Ñµ#a817+2:G174/>121Ò@7=¹a¹ÊEÒ%DÃÃ1KÒµ#4+/¹#/¹23GHBÊÃBÒ;/0Ò1µÃÐ8¹@a¹81Z7¹Ñ@0#+>Òh
ÈÒÊµÃ !4»6¹=>7Ò;1Ò@ NCÐa¹@ÒÃ»ÃÐKI1¹Ñ@0#+>ÒÈÒÊµÃ !ÃÐ807Ò;»ÃÐ4+È+2:(ÑH<93¹JH> Third
World Network +2:»ÃÐ4+È1Ò4C4`2>a¹»P /XÈX -TT^ GHB12@ÒÃ4O>N%Ã7/]NVC;@ÒÃM !<=;+2:
»ÃÐKI1NÊH;/0Ò1V9;OC@ÃÐ+.+2:(Ð4@#H(Ò@4+/J¹JC>2¹23 J»ÃHHZ A Statement by Scientists  
Concerns about Current Trends in the New Biotechnology, “The Need for Greater 
Regulation and Control of  Genetic Engineering,” (Penang, Malaysia: Third World  
Network, 1995)

Q 4+/J¹JC>2K 20EÒ%@7=a8 B4@ #H< B=V@4V 2>;a¹ÊÑ;/18CÒ>»ÃÐ4H [¹+Ñ 3;a¹HBÒ¹Ê# :;N0HCB=1    
/0Ò1»C=HE Ñ><=;=Ò8ÒÃNCÐÊ I<EÒ%H BÒ¹Ê Ñ;/1NCÐ4ÈÃF°@ #(H BÒ¹È 2CDÃÃ1NCÐ
(Ã#>DÃÃ1 Ã01+Ñ3;HBÒ¹@_81Ò> J»ÃHHZ4%#:14µ#1a¹ Ê1KÒ> ÃÑµ¹K?:=Ê@ICX d,QQReX ÃÐ..+ÃÑ%>!Ê#¹ 
+Ò;»SggÒ4%?:=@ÒÃ/IB1/Ã=;+ÃÑ%>Ò@Ã%Ñ¹DI@ÃÃ1%?KX 0#+>Ò¹#%¹D !HIF_2.ÑMm#µ /MÐ¹#µ#ÈÒÊµÃ !  
18Ò0#+>ÒCÑ>DÃÃ1ÈÒÊµÃ !



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

OC»ÃÐJ>K¹!a¹+Ò;4ÈÃF°@#((]¹0¹18ÒÈÒCHÑ;@C7Ò0OCÑ@HÑ¹a8BEÒ/DIÃ@#(@ÒÃ 
4@FµÃa¹»ÃÐ4+È=IµÊÒ8@ÃÃ1NÊ0;8ÒN¹0+Ò; 8Ã?=0#D2@ÒÃ/IB1/Ã=;@ÒÃ/#H/B¹NCÐ 
ÊÃBÒ;ÊÃÃ/!<=;µ¹4=; NCÐ4»6¹+2:1Ò<=;@ÒÃOCÑ@HÑ¹a8B/IB1/Ã=;¹0Ñµ@ÃÃ1+Ò;4+/J¹JC>2 
K20EÒ%HB0>ÃÐ..+ÃÑ%>!Ê#¹+Ò;»SggÒ

ÃZ»N..@ÒÃ/IB1/Ã=;¹0Ñµ@ÃÃ1+Ò;4+/J¹JC>2K20EÒ%+2:4@2 :>0@Ñ.+ÃÑ%>Ò@Ã
%Ñ¹DI@ÃÃ1%?KEÒ>aµBÃÐ..+ÃÑ%>!Ê#¹+Ò;»SggÒ+2:12.+.Ò+ÊZ;a¹»S((I.Ñ¹ GHBN@7 ÃÐ.. 
Ê#+D#.ÑµÃ (patent system) NCÐÃÐ..Ê#+D#¹Ñ@»ÃÑ.»ÃI;%Ñ¹DI!%?K (plant breeders’ 

rights system) =>7Ò;GÃ@[H2@ÒÃOCÑ@HÑ¹a8BaKBÃÐ..Ê#+D#.ÑµÃ NCÐÃÐ..Ê#+D#¹Ñ@»ÃÑ.»ÃI; 
%Ñ¹DI!%?K¹Ñ3¹GHBÊÃBÒ;/0Ò10#µ@@Ñ;0CN@7»ÃÐKÒ/1ÃÐ807Ò;»ÃÐ4+È JH>4c%ÒÐ<B=4Ê¹= 
<=;»ÃÐ4+È=IµÊÒ8@ÃÃ1KÑ3¹¹]+2:a8B4%#:1ÃÐHÑ.@ÒÃ/IB1/Ã=;+ÃÑ%> !Ê#¹+Ò;»SggÒa8BÊZ;
@07ÒÃÐHÑ.1ÒµÃ°Ò¹<Ñ3¹µ:]+2:@]8¹Ha¹<B=µ@C;+Ã#»Ê ! (TRIPS) 8Ã?=+2:4Ã2>@@Ñ¹07Ò n<B= 
4Ê¹=+Ã#»Ê !O¹0@o (TRIPS’ Plus) <B=4Ê¹=HÑ;@C7Ò0@7=a8B4@#H@ÃÐNÊµ7=µBÒ¹G»+Ñ:0JC@ 
JH>4c%ÒÐ(Ò@»ÃÐ4+È@]CÑ;%ÑY¹Ò +2:12+ÃÑ%>Ò@Ã%Ñ¹DI@ÃÃ1%?K+2:=IH1Ê1.ZÃM! /0Ò1CB1
48C0<=;@ÒÃ»ÃÐKI1EÒ/2<=;=;/ !@ÒÃ@ÒÃ/BÒJC@+2:O7Ò¹1Òa¹»ÃÐ4H[¹+ÃÑ%> !Ê#¹+Ò; 
»SggÒ @ÒÃ8>#.>@»Sg8Ò nJ(ÃÊCÑHK20EÒ%or 4%?:=4Ã2>@ÃB=;Ê#+D#48¹?=+ÃÑ%>Ò@Ã%Ñ¹DIh
@ÃÃ1%?Ka¹»ÃÐ4+È@]CÑ;%ÑY¹Ò4»6¹µÑ0=>7Ò;ÊÐ+B=¹a8B48[¹/0Ò1G17C;Ã=><=;N¹0/#H 
+ÃÑ%>!Ê#¹+Ò;»SggÒÃÐ807Ò;»ÃÐ4+È=IµÊÒ8@ÃÃ1 NCÐ»ÃÐ4+È@]CÑ;%ÑY¹Òa¹»ÃÐ4H[¹ 
+2:4@2:>0<B=;@Ñ.+ÃÑ%>Ò@Ã%Ñ¹DI@ÃÃ1%?KGHB4»6¹=>7Ò;H2

/0Ò1C7ÒKBÒ<=;@ÒÃ4(Ã(ÒEÒ>aµB@Ã=.%8IEÒ/2 (multilateral platform) <=; 
=;/!@ÒÃ@ÒÃ/BÒJC@a¹»ÃÐ4H[¹@ÒÃ<>Ò>/0Ò1/IB1/Ã=;+ÃÑ%>!Ê#¹+Ò;»SggÒ OCÑ@HÑ¹a8B 
»ÃÐ4+È=IµÊÒ8@ÃÃ1JH>4c%ÒÐ»ÃÐ4+ÈÊ8ÃÑ°=41Ã#@Ò(9;8Ñ¹1ÒaKB>I+DÈÒÊµÃ!@ÒÃ4(Ã(Ò 
EÒ>aµB@Ã=.+0#EÒ/2 (bilateral platform) HB0>@ÒÃ4(Ã(Ò@Ñ.»ÃÐ4+È/Z7/BÒ<=;µ¹4%?:=  
(ÑH+]<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2+2:12<B=.+ (chapter) 07ÒHB0>+ÃÑ%>!Ê#¹+Ò;»SggÒ+2:ÃÐ.I@ÒÃ 

r J»ÃHHZ/0Ò181Ò> NCÐÃÒ>CÐ4=2>H<=; nJ(ÃÊCÑHK20EÒ%o GHBa¹ Ê1KÒ> ÃÑµ¹K?:=Ê@ICX d,Q^reX 
 J(ÃÊCÑHK20EÒ% (Bio-priracy): +2:1Ò»Sg8ÒNCÐN¹0+Ò;Ê]8ÃÑ.»ÃÐ4+ÈG+>µÒ1@Ã=./0Ò1 
 µ@C;+Ã#»Ê !X ?"#2"#<-,-$"2,# !7E"?-9:"04:O##7$"2,# !g>33d-eq 12¹Ò/1X



/IB1/Ã=;+ÃÑ%> !Ê#¹+Ò;»SggÒa¹N.. n+Ã#»Ê !O¹0@o (TRIPs-Plus) G0BHB0>
a¹@ÃM2<=;4<µ@ÒÃ/BÒ4ÊÃ2G+>hg2:»Ij¹ +2:G+>GHBC;¹Ò1<B=µ@C;8IB¹Ê70¹4ÈÃF°@#( 

G+>hg2:»Ij¹G»NCB0 Ê#¹/BÒ<BÒ0NCÐOC#µEÑMm!+2:+](Ò@<BÒ0GHBVZ@8>#.>@==@(Ò@@ÒÃ4(Ã(Ò 
81Ò>/0Ò107ÒG17124»"H4ÊÃ2a¹Ê#¹/BÒ<BÒ0¹23 N1B07Ò(Ð12@ÒÃÃÐ.Ia¹<B=µ@C;07Ò8Ò@+Ñ3;G+>
NCÐg2:»Ij¹48[¹%B=;µB=;@Ñ¹07Ò /0Ã(Ð12@ÒÃ4»"H4ÊÃ2@[ÊÒ1ÒÃV¹]1Ò4(Ã(Òa817GHBEÒ>a¹ 
40CÒ -R »P Nµ7@[4»6¹+2:ÃÑ.ÃZB@Ñ¹+Ñ:0G»07Ò g2:»Ij¹4»6¹»ÃÐ4+È+2:12@ÒÃ»@»v=;4@FµÃ@ÃOZB»CZ@
<BÒ0=>7Ò;18ÒÈÒC (¹+]a8BÃÒ/Ò<BÒ0a¹»ÃÐ4+Èg2:»Ij¹ÊZ;@07ÒÃÒ/Ò<BÒ0<=;G+>8CÒ> 
4+7ÒµÑ0 Nµ7ÃÐ..@ÒÃ/IB1/Ã=;a8B/0Ò1K70>48C?==IH8¹I¹µ7Ò;b N@74@FµÃ@Ã<=;g2:»Ij¹ 
GHB@ÃÐ+]@Ñ¹1Ò¹Ò¹ (¹>Ò@+2:(ÐJ¹B1¹BÒ0a8BÃÑ°.ÒCg2:»Ij¹8>#.>@4Ã?:=;<BÒ04<BÒ1ÒG0Ba¹ 
@ÒÃ4(Ã(Ò4» "H4ÊÃ2 4%ÃÒÐÃÑ°.ÒCg2:»Ij¹>?¹>Ñ¹4(µ¹ÒÃ1M !a¹@ÒÃ»@»v=;4@FµÃ@Ã<=;µ¹ 
a¹@ÒÃÃÑ@FÒ/0Ò11Ñ:¹/;+Ò;=Ò8ÒÃNCÐ0#V2K20#µ@ÒÃ+]4@FµÃ4=ÒG0B

a¹@ÃM2+2:12@ÒÃ4» "H4ÊÃ2Ê#¹/BÒ4@FµÃ+2:G+>G1712/0Ò1GHB4»Ã2>. =Ò+# J/4¹?3= 
J/¹1 OC#µEÑMm!¹1 @ÃÐ4+2>1 OÑ@OCG1B41?=;8¹Ò0 4»6¹µB¹ 4@FµÃ@Ã<=;G+> 0Ñ0 
GHBÃÑ.OC@ÃÐ+.+Ò;C. HÑ;4K7¹a¹@ÃM2<=;<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2G+>h==Ê4µÃ4C2> +2: 
Ã701ÃÒ>@ÒÃ+]¹1 NCÐOC#µEÑMm!¹1 4<BÒG0Ba¹<B=µ@C; N1B07Ò(ÐVZ@(ÑH=>Z7a¹ÃÒ>@ÒÃ
Ê#¹/BÒ=7=¹G80<=;G+> JH>GHB@]8¹H40CÒa¹@ÒÃCHEÒF24»6¹ÈZ¹>!G0B>Ò0¹Ò¹4»6¹%#4ÈF 
dEÒ>a¹ ,R »P 8Ã?= %XÈX ,Qrle NCÐ12@ÒÃ@]8¹HJ/0µÒG0B(]¹0¹8¹9:; 8Ã?=a¹@ÃM2
<=;Ê#¹/BÒ»ÃÐ4E+4¹?3=0Ñ0 4¹?3=81Z»ÃÐ4E+µ7Ò;b +2:=>Z7a¹ÃÒ>@ÒÃ<=;<B=µ@C;HÑ;@C7Ò0 
Nµ7(ÑH=>Z7a¹ÃÒ>@ÒÃÊ#¹/BÒ4@FµÃ=7=¹G80<=;G+>+2:121ÒµÃ@ÒÃ»@»v=;%#4ÈFJH>@]8¹H
40CÒa¹@ÒÃCHEÒF24»6¹ÈZ¹>!G0Ba¹»P %XÈX ,Qrl 4K7¹@Ñ¹ Nµ71#GHB@]8¹HJ/0µÒ@ÒÃ¹]
4<BÒG0B

a¹@ÃM2<=;<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2G+>h(2¹ da¹@Ã=.<=;=Ò4`2>¹h(2¹e a¹
@ÒÃCHEÒF2Ê#¹/BÒÊ70¹NÃ@ (Early Harvest Program) `9:;G+>h(2¹GHBµ@C;+2:(Ð
+]Ê#¹/BÒ , 810H d%#@ÑH Rs NCÐ Rte a¹ÃÒ>@ÒÃOÑ@NCÐOCG1B1Ò4Ã7;4»"H4ÊÃ2 JH> 
a8BCHEÒF248C?=ÃB=>CÐ R JH>Ê#¹/BÒ4@FµÃ+2:12J/0µÒEÒF2µÒ1<B=OZ@%Ñ¹<=;=;/!@ÒÃ 
@ÒÃ/BÒJC@ 4K7¹ 8Ñ08=1a8g7 @ÃÐ4+2>1 1Ñ¹iÃÑ:; 1Ð%ÃBÒ0 NCÐC]G>N8B;@[(ÐCHEÒF2 

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



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

48C?=ÈZ¹>!4c%ÒÐa¹J/0µÒ Ê70¹+2:¹]4<BÒ4@#¹@07Ò¹Ñ3¹@[(Ð4Ê2>=ÑµÃÒEÒF2=2@=ÑµÃÒ8¹9:; Ê#¹/BÒ
4@FµÃ»ÃÐ4E+8Ñ08=1a8g7 NCÐ@ÃÐ4+2>1¹Ñ3¹ VZ@(ÑH=>Z7a¹ÃÒ>@ÒÃ»ÃÐ4E+ highly 

sensitive list 8Ã?=Ê#¹/BÒ+2:12/0Ò1=7=¹G80ÊZ;+2:12ÃÐ>Ð40CÒCH=ÑµÃÒEÒF2KBÒ@07ÒÊ#¹/BÒ 
a¹ÃÒ>@ÒÃ»@µ#8Ã?=ÃÒ>@ÒÃ=7=¹G80 Nµ7=>7Ò;GÃ@[µÒ1 EÒ>a¹»P ,QQt 4%HÒ¹=ÑµÃÒ 
EÒF2EÒ>aµB@ÒÃ4» "H4ÊÃ2@ÒÃ/BÒ=Ò4`2>¹h(2¹ @[(ÐµB=;G174@#¹@07ÒÃB=>CÐ QR
 (Ò@<B=1ZC4K#;»ÃÐ(Ñ@F ! ¹Ñ.µÑ3;Nµ712@ÒÃ4Ã7;CHEÒF2¹]4<BÒOÑ@NCÐOCG1BÃÐ807Ò;
G+>h(2¹ µÑ3;Nµ74H?=¹µICÒ/1 ,Q^r %.<B=1ZC@ÒÃ¹]4<BÒOÑ@NCÐOCG1B a¹K70;@7=¹+] 
FTA dµICÒ/1 ,Q^Qh@Ñ¹>Ò>¹ ,Q^re NCÐ8CÑ;+] FTA =2@ l »P /?=a¹K70;»PNÃ@ 
µICÒ/1 ,Q^rx@Ñ¹>Ò>¹ ,Q^s K70;»P+2: , µICÒ/1 ,Q^sx@Ñ¹>Ò>¹ ,Q^t NCÐK70;»P+2: 
l µICÒ/1 ,Q^tx@Ñ¹>Ò>¹ ,Q^T HÑ;¹23
                                                       8¹70>W CBÒ¹.Ò+
          1ZC/7Ò¹]4<BÒ                   1ZC/7Ò¹]4<BÒ8CÑ;+] FTA
    ÃÒ>@ÒÃ        @7=¹ FTA      
        dµX/X ^Qh@X>X ^re
 OÑ@ (HS07)            Qrt             -ql^,           ̂ qtrl           ,qQQ-
 OCG1B (HS08)         -qltr             lq-rR           ,qtrs           lq,l,    
93)7"f>>>2H<4!+"<'$#&X!-F!"#'!&,#

 (Ò@<B=1ZCa¹µÒÃÒ;<BÒ;µB¹(Ð48[¹GHB07Òa¹K70;8CÑ;@ÒÃ(ÑH+]<B=µ@C; - »PVÑH1Ò
G+>12@ÒÃ¹]4<BÒÊ#¹/BÒ+Ñ3;Ê=;ÃÒ>@ÒÃ4%#:1<93¹@07Ò4+7ÒµÑ0 41?:=4+2>.@Ñ.K70;40CÒ4H2>0@Ñ¹ 
a¹K70;@7=¹+] FTA NCÐ12N¹0J¹B1@ÒÃ¹]4<BÒ+2:4%#:1<93¹ a¹K70;ÃÐ>Ð40CÒ4H2>0@Ñ¹a¹»P
VÑH1ÒµÒ1C]HÑ.

OC@ÃÐ+.+2:4@#H<93¹(Ò@<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ2a¹@ÒÃ4» "HµCÒHÊ#¹/BÒ4@FµÃ
NCB012@ÒÃ¹]4<BÒÊ#¹/BÒ4@FµÃ1Ò@<93¹ 4@FµÃ@ÃG+>G17ÊÒ1ÒÃVN<7;<Ñ¹+Ò;HBÒ¹ÃÒ/Ò@Ñ.
OCOC#µK¹#H4H2>0@Ñ¹+2:¹]4<BÒ(Ò@»ÃÐ4+È/Z7ÊÑggÒGHB +]a8B4@FµÃ@Ã=Ò(µB=;4C#@»ÃÐ@=. 
=ÒK2%4H#1 8Ñ¹G»»ÃÐ@=.=ÒK2%=?:¹b +2:4<ÒÊÒ1ÒÃV+]GHB 4K7¹ 4»6¹NÃ;;Ò¹ÃÑ.(BÒ;+Ñ:0G» 
OC@ÃÐ+.+Ò;=B=1(Ò@<B=µ@C;@ÒÃ/BÒ4ÊÃ2»ÃÐ@ÒÃÊ]/Ñg/?= +]a8B»Sg8Ò4Ã?3=ÃÑ;+2: 

µX/X ^rh@X>X ^s  µX/X ^sh@X>X ^t   µX/X ^th@X>X^T



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

4@FµÃ@Ã12=>Z7Nµ74H#11Ò12/0Ò14H7¹KÑH1Ò@>#:;<93¹ G1707Ò(Ð4»6¹»Sg8Ò8¹23Ê#¹<=;4@FµÃ@Ã 
»Sg8Ò/0Ò1>Ò@(¹ »Sg8ÒGÃB+2:H#¹+]@#¹ +2:4»6¹»Sg8Ò+2:121Ò¹Ò¹Nµ7G17GHBÃÑ.@ÒÃN@BG< 
=>7Ò;(Ã#;(Ñ; d+Ñ3;¹23 Ê70¹8¹9:;4¹?:=;1Ò(Ò@;.»ÃÐ1ÒM<=;ÃÑ°12/7=¹<BÒ;(]@ÑH 41?:=4+2>.
@Ñ.(]¹0¹4@FµÃ@Ã+2:12=>Z71Ò@4@?=./Ã9:;8¹9:;<=;»ÃÐKÒ@Ã+Ñ3;81H<=;»ÃÐ4+Èes

4@FµÃ@ÃÃÒ>>7=>Nµ7CÐÃÒ>(9;µB=;8ÒN¹0+Ò;a¹@ÒÃ»ÃÑ.µÑ0 9̀:;=Ò(Nµ@µ7Ò; 
@Ñ¹G» 4¹?:=;(Ò@4@FµÃ@Ã12/0Ò18CÒ@8CÒ> +Ñ3;a¹HBÒ¹<=;<¹ÒH@ÒÃOC#µ 0#D2@ÒÃOC#µ 
+I¹µ7Ò;b +2:4<Ò12=>Z7 4@FµÃ@Ã+2:>Ò@(¹µB=;4K7Ò+2:H#¹+]@#¹ G1712+I¹Ã=¹ @[=Ò(µB=; 
==@(Ò@@ÒÃOC#µ8Ñ¹G»4»6¹NÃ;;Ò¹ÃÑ.(BÒ;JH>+Ñ:0G» Ê70¹4@FµÃ@Ã+2:12+2:H#¹+]@#¹4»6¹ 
<=;µ¹4=; 12+I¹Ã=¹=>Z7.BÒ;@[=Ò((]µB=;=>Z7a¹=ÒK2%4H#1 Nµ7µB=;8Ñ¹1ÒaÊ7a(@Ñ.@ÒÃCH
µB¹+I¹@ÒÃOC#µC;8Ã?=»CZ@%?K+2:8CÒ@8CÒ>1Ò@<93¹8Ò=ÒK2%4ÊÃ#1 9̀:;8Ò@1=;a¹N;7H2 @[
¹Ñ.07Ò4»6¹@ÒÃ»ÃÑ.µÑ0<=;4@FµÃ@Ã Nµ74@FµÃ@ÃÊ70¹a8g7>Ñ;12ÃÒ>GHBµ:] 4»6¹/¹>Ò@(¹ 
HÑ;¹Ñ3¹ ÃÑ°µB=;4<BÒ1Ò12.+.Ò+CHOC@ÃÐ+.<=;4@FµÃ@Ã JH>4c%ÒÐ4@FµÃ@ÃÃÒ>>7=>
=>7Ò;+Ñ:0V9; NCÐK70>a8B4@FµÃ@ÃÊÒ1ÒÃV»ÃÑ.µÑ0G»ÊZ7=ÒK2%a8178Ã?=>Ñ;=>Z7a¹=ÒK2%4H#1
Nµ7120#D2@ÒÃOC#µ+2:12»ÃÐÊ#+D#EÒ%1Ò@<93¹ @ÒÃK70>48C?=4@FµÃ@Ã+2:GHBÃÑ.OC@ÃÐ+.(Ð 
µB=;@ÃÐ+]N...ZÃMÒ@ÒÃ<=;8¹70>ÃÒK@ÒÃa¹+I@EÒ/Ê70¹ 8ÒG17NCB0OC»ÃÐJ>K¹ !+2:
=Ò(GHBÃÑ.(Ò@@ÒÃ+2:OZB.Ã#JE/+Ñ3;»ÃÐ4+ÈGHBÃÑ.(Ò@@ÒÃ.Ã#JE/Ê#¹/BÒ dÃ01+Ñ3;Ê#¹/BÒ4@FµÃe 
+2:12@ÒÃ4»"HµCÒHa¹ÃÒ/Ò+2:µ:]C; ̀ 9:;a¹+Ò;4ÈÃF°ÈÒÊµÃ ! 81Ò>V9; Ê0ÑÊH#@ÒÃ+Ò;ÊÑ;/1 
+2:ÊZ;<93¹¹23 =Ò(VZ@8Ñ@CBÒ;C;G»(Ò@@ÒÃ+2:4@FµÃ@Ã d 9̀:;>Ò@(¹=>Z7NCB0e >Ò@(¹C;G»=2@ 
(¹+]a8B»ÃÐJ>K¹!ÊI+D#(Ò@@ÒÃ4» "H4ÊÃ2µ7=EÒ/4@FµÃ@ÃÃ14»6¹ÈZ¹>!8Ã?=µ#HC. a¹<MÐ
+2:EÒ/4ÈÃF°@#(=?:¹G1707Ò(Ð4»6¹EÒ/=IµÊÒ8@ÃÃ18Ã?=EÒ/.Ã#@ÒÃ 9̀:;4»6¹@CI71»ÃÐKÒ@Ã

s (Ò@<B=1ZC<=;Ê]¹Ñ@;Ò¹ÊV#µ#N87;KÒµ#a¹»P ,Q^t »ÃÐKÒ@ÃOZB12;Ò¹+]ÃB=>CÐ ^l +];Ò¹a¹ 
 EÒ/4@FµÃ +2:48C?=4»6¹¹=@EÒ/4@FµÃ@ÃÃ1 GHBN@7 EÒ/=IµÊÒ8@ÃÃ1NCÐEÒ/.Ã#@ÒÃ a¹<MÐ+2:  
 OC#µEÑMm !10CÃ01EÒ>a¹»ÃÐ4+È+2:4@#H(Ò@EÒ/4@FµÃ@ÃÃ1 d<B=1ZC(Ò@Ê]¹Ñ@;Ò¹/MÐ@ÃÃ1@ÒÃ
  %ÑY¹Ò@ÒÃ4ÈÃF°@#(NCÐÊÑ;/1N87;KÒµ#e a¹»P4H2>0@Ñ¹121ZC/7Ò s,RqlT- CBÒ¹.Ò+ /#H4»6¹ÃÒ>GHB 
 4cC2:>µ7=/¹µ7=»P 4+7Ò@Ñ. ,QqtrrXt, .Ò+ a¹<MÐ+2:OC#µEÑMm!10CÃ01+2:4@#H(Ò@¹=@EÒ/4@FµÃh
 @ÃÃ1121ZC/7Ò QqQTQXT^, CBÒ¹.Ò+ /#H4»6¹ÃÒ>GHB4cC2:>µ7=/¹µ7=»P4+7Ò@Ñ. -Q-qr-RX^Q .Ò+



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

+2:12ÃÒ>GHB4cC2:>ÊZ;@07ÒÃÒ>GHB4cC2:><=;»ÃÐKÒ@Ãa¹EÒ/4@FµÃ@ÃÃ1=>Z71Ò@ 4»6¹OZBGHBÃÑ.
OC»ÃÐJ>K¹!(Ò@@ÒÃ4» "H4ÊÃ2 9̀:;8Ò@4»6¹HÑ;¹23 @[>7=181Ò>/0Ò107Ò/0Ò1Nµ@µ7Ò;<=; 
@ÒÃ@ÃÐ(Ò>ÃÒ>GHB ÃÐ807Ò;@CI71/¹ÃÒ>GHBÊZ; NCÐÃÒ>GHBµ:]<=;»ÃÐ4+È`9:;12/0Ò1   
Nµ@µ7Ò;@Ñ¹1Ò@=>Z7NCB0>#:;(Ð4C0ÃBÒ>C;G»=2@ 9̀:;¹Ñ.07ÒG174»6¹DÃÃ1µ7=EÒ/4@FµÃ@ÃÃ1
+2:4»6¹EÒ/@ÒÃOC#µHÑ3;4H#1NCÐ12OZB/¹=ÒÈÑ>=>Z74@?=./Ã9:;8¹9:;<=;»ÃÐ4+È 

»Sg8Ò/0Ò1>Ò@(¹a¹K¹.+8Ã?=a¹EÒ/4@FµÃ@ÃÃ1¹Ñ.4»6¹»Sg8Ò4Ã?3=ÃÑ;+2: 
=>Z7a¹ÊÑ;/1G+>1Ò¹Ò¹¹Ñ.µÑ3;Nµ7»ÃÐ4+ÈG+> 12NO¹@ÒÃ%ÑY¹Ò4ÈÃF°@#(Ê1Ñ>a817 +2:12 
@C>I+D !a¹@ÒÃ%ÑY¹ÒµÒ1N¹0+Ò;<=;¹Ñ@4ÈÃF°ÈÒÊµÃ !@ÒÃ%ÑY¹ÒµÐ0Ñ¹µ@a¹@C>I+D !
N..@ÒÃ%ÑY¹Ò+2:G17Ê1HIC (unbalanced growth) 1I7;4¹B¹@ÒÃÊÐÊ1+I¹NCÐÃÐH1 
+ÃÑ%>Ò@Ãµ7Ò;b =Ñ¹12=>Z7=>7Ò;(]@ÑH<=;»ÃÐ4+ÈG»ÊZ7EÒ/4ÈÃF°@#(+2:+Ñ¹Ê1Ñ>=Ñ¹GHBN@7 
EÒ/=IµÊÒ8@ÃÃ1NCÐEÒ/.Ã#@ÒÃ Ê70¹EÒ/4@FµÃ@ÃÃ1+2:4»6¹EÒ/@ÒÃOC#µHÑ3;4H#1<=;  
»ÃÐ4+ÈVZ@(ÑH07Ò4»6¹EÒ/+2:12OC#µEÒ% (productivity) ¹B=>@07Ò (9;4@#H/0Ò1>Ò@(¹NCÐ 
/0Ò148C?:=1C3]<=;ÃÒ>GHBÃÐ807Ò;EÒ/4ÈÃF°@#(Ê1Ñ>a817 NCÐEÒ/4ÈÃF°@#(HÑ3;4H#1=>7Ò; 
1Ò@1Ò> (Ò@<B=1ZC<=;Ê]¹Ñ@;Ò¹/MÐ@ÃÃ1@ÒÃ%ÑY¹Ò@ÒÃ4ÈÃF°@#(NCÐÊÑ;/1N87; 
KÒµ# a¹»P %XÈX ,Q^T »ÃÐ4+ÈG+>12/¹(¹+2:12ÃÒ>GHBµ:]@07Ò4@Mm ! d-qltr .Ò+µ7=4H?=¹e 
V9;ÃB=>CÐ -R <=;»ÃÐKÒ@Ã8Ã?=»ÃÐ1ÒM r CBÒ¹/¹4ÈF NCÐ/¹(¹+2:12ÃÒ>GHBµ:]@07Ò 
-qrRR .Ò+µ7=4H?=¹=2@ t CBÒ¹/¹4ÈF Ã01NCB012/¹(¹+Ñ:0»ÃÐ4+ÈÊZ;V9; -Q CBÒ¹/¹ 
NCÐ8Ò@0#4/ÃÒÐ8 !/¹(¹48C7Ò¹23%.07Ò4»6¹@CI71/¹+2:12=ÒK2%4@FµÃ@ÃÃ1=ÒÈÑ>=>Z7a¹EÒ/
48¹?=NCÐEÒ/µÐ0Ñ¹==@4c2>;48¹?=@07ÒÃB=>CÐ tR HÑ;¹Ñ3¹ (9;(]4»6¹µB=;8Ò8¹+Ò;N@BG<
1#a8B4@FµÃ@Ã+2:GHBÃÑ.OC@ÃÐ+.JH>4c%ÒÐ4@FµÃ@ÃÃÒ>>7=> a8BµB=;>Ò@(¹C;G»=2@   
(¹.Ñ:¹+=¹/0Ò14(Ã#g@BÒ08¹BÒ<=;»ÃÐ4+ÈG+>a¹ÃÐ>Ð>Ò0

¢ŒÍàÊ¹Íá¹Ð

-X 1ÒµÃ@ÒÃ4>2>0>Ò4@FµÃ@ÃJH>4c%ÒÐ4@FµÃ@ÃÃÒ>>7=>+2:GHBÃÑ.OC@ÃÐ+. 
(Ò@@ÒÃ(ÑH+]<B=µ@C;4<µ@ÒÃ/BÒ4ÊÃ24»6¹Ê#:;(]4»6¹=>7Ò;>#:; NCÐ12/0Ò1Ê]/Ñgµ7=>I+Dh
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