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fh '1l b1 e:J'Um~ 'l n \Pl1~ bb t:.J 'U INDCs (Intended Nationally Determined Contributions) 1mI'11'EltJfl ~ l!:>o-l!:>& .fl1tJ1'U 
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bfl'Hm"3aaUJ'lJ1 b~UJbb 'Vi "3 LLlil ::"3\J~.:lfl "J13Jflfl b'Vi'IJ b"3tl.:l 

"m"3lilflm"3\llilfl\laeleJfhtlb~el'IJn"3::\In\l1n.fl1flbn~A"3~"JeJa1"3~\J~.:l1'IJA'i~bf1~'IJ mNfln~1 m"3~~Aelml" 
., cl 
"J'lJytti'VJ @@ 'ViC]'li.f11f13J Vi.A. 1!Jd:'d:'C;< b"Jlil1 oC:C:.Q'lO - @Q'l.OO '\.I. 

N ~tl.:ln3JlilC]~ h.:lbb"33Jbfltl::qlnflllil n1.:lb'Vl'Vi3J'Vi1'IJfl"3 

--------~ ....._-----

~1EJ.:l1'Um~~1il'Vi1Uqj~fh"1lb~_eJ'Um:r'ln'lJ_eJ.:I\.h::b'VlPllvlEJ'V'l\J'J1b'UU 'V'l.Pl. 2543 mflbn~m t1lilliltl~_eJEJ 

n1"1lb~_eJ'Um::"iJn r:I.:IbU'Uei''U~'Ur:I_eJ.:I ~eJ'I1J1"iJ1nmfl'V'l~'1'11'U f)f1bU'U~_eJEJlil:: 22.6 (51.9 t11'U~'Ufl11'U_eJ'UtliltJeJnt"1l~
'IJ . 

bVltI'UbVI1) 1'U~::'Vi'J1'1U 'V'l.Pl . 2543-2547 t1~1I1run1"1lb~eJ'Um::"iJn~t1lilliltl~_eJtleJ_eJn'G'l.ff'Um~EJ1mPl"iJ1nmfl 
'IJ 

bnm1~'UeJ.:ItI~::b'VlPl1vlEJ bQ~tlUlil:: 53.8 t11'U~'Ufl11'UeJ'Ut~)'eleJnt"1l~bVltI'U b."h lliltltl~1I1rum~t1lilliltl~eJtln1"1lb~'El'U 

mi:"iJn1'Uu 'V'l. Pl. 2547 b~1I"iJ1nU 'V'l. Pl. 2543 ~_eJEJlil:: 6.0 'Vl1n~"iJ1~ru1f)1~1-fftJmflm 'UltJl~ b"iJ'U'UeJ'I~'U~b-rl 'U, 

n1'Hn~tJl~bblil::'U1oUTJ (t1~1J1ru rnsb~~EJt 'U11'l~ b"iJ'Ub'U'U1oU11 bblil::~'U~'U ~ bQ~ tlUlil:: 440 ,461 ~'U uae 328,764 

~'U (;l111~1~'U) "iJ::iJtI~1I1rum~t1lilliltl~mJ NzO bQ~EJUlil:: 6.8 Gg 1'U'll1'1b1lil1b~cnn'U (G11tJf)'I1'U'UIrnnuuae 

bb(:.J'U'Vl-r'V'ltl1 mti~ ~1I'U1~bblil::~.:I bb11il tIeJlI, 2553)~.:Iii' m 'Stllilliltl~eJ EJ NzO "iJ:: b~1I<ff'U b~ m ~1It1~111 rum 'S1~~EJ 

l'Ul(;l'Sb"iJ'Ub'U~'U (Ma et al., 2010, Bouwman, 1996) 

1fim~'Vl~'1b 'Uf)1~~ 1ilf)1~t1~liltl~mJn1"1lb~eJ'Um::"iJn"iJ1 n.f11flbn~(;l'S ~_eJ rmboUr:l1~EJ'U~.:Im::'Ul'Urm 

1'Ulll~Vj bfli'Ub'U n~lIr:11~ bfliJb~.:I rn 'Sfl1 r:l1'Sr:lnlil~1il1'V'l"iJ 1n'G'l1'U ~1n'IJeJ'IYl'U ua ::r:l1~~1.n 1'V'lu'U'U b"iJ1::"iJ'I~eJ 

~~'U'Vl% b'll'U nitrapyrin, DCD (dicyandiamide) uae DMPP (3,4-dimethylpyrazole phosphate) m'Sb-u 

r:l1'SEJ'U~'1m::'U1'Uni'St 'U(;l~Wbfl.fi''U tJ'UbU'Ubb 'U1'Vl1'1b~.:I(:.Jlil'IJ'S:: lt1'Ut1~1:lJ (co-benefits) ~'ll1 tl1~f)1'S1-ffUEJ
• 

. , 

t 'Ul(;l~b"iJ'U bnliltl~::~'Vlfiil1'V'l bblil::b~1I (:.J~(:.J~tJl b'U'lJru:: b~tl1n'U 'lhm::llilm~t1~ Iiltl~eJtln1"1lt 'U(;l-rr:l_eJ_eJnt"1l~ bb~::iJ b'Vl'U 

(:.Jlilf)1'S~n~1~~1'U1J1 'V'l'U11 f)1'S1oU~tI~b~EJ~1:lJn'U DCD 'li1t1~lilm'S'IJ~Iil'IJ~mJ NzO bb~:: CH4 "iJ1n'U1oU11t~ 

~eJtI~:: 22.3 bb~:: 47 1'l1:lJ~1~'U 'U_eJn"iJ1nii' (:.J~m'S1~EJ1'Ub~eJ.:I~h.J'U_eJ'I~qj~mm::flru:: (2556) 'V'l'Ui1r:11'S~'U'Vl~~ 
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~'U~~n'j~'U'J'U ms1'U1'l~YJ bfl~'Ue:l'U~'U51Je:l..:l?ll'~n~"-J Cinnamate ~lv1'C\)ln nl'jG1..:l bfl'jl~~ b~ uuuuuan Methyl 
~ ~ 

3-(4-hydroxyphenyl) propionate (MHPP) ~e:le:lnfrVli~'U ~..:l1 'U1'l~Vhfl~'U~'W'U1 'UJl b~~..:l'jln1Je:l..:lil'JeWl..:l 

?Il"-Jl'j(l~'U~..:lnl'jI. t1~ ~'U'jtlbbe:l"-J 1"-J bcW~"-J 1'U~'U'Ul bb~~ I. .Qe:l~'Ub 'VIeU~'JtI'U'Vl'jl ~ l~?I..:l~e:l~~~ 75.8 ~..:ltl'j~~'Vl5J1l~ 
~ ~ 

nl'je:le:lnfl'Vl'51n~\f1~..:ln'U?ll'j~'U~..:l1'UI'l~Vhfl~'Ub6U..:lnl'jf~h 3,4-dimethylpyrazole phosphate (DMPP) vin 

~1'U1~tJbb't~nl'j~m.~n1'UbI.tJ~..:l'Vl~'teJ..:l~~l'U~l ~..:le-J~ 1~"l'jtJ'U~..:ln~~'U'J'UnT~1'U1'l~~ I.fl~'U I.tJ'U~tJeJ~-r'U I.L't~L~~ 

~~~m~n~~n~ld-ul~\Vi''U bb?l~~1 ,xb~'U~..:l~n~fll"v'l1 'Unl'j1i?ll'j~'U8~ 1'UtJ1~YJ bFl~'U ~dWlunl'j~~n1'j 

I.1J1'l bn'l3tJ1'jn'j'j"-J I. ~e:l'U'j'j I. 'Vllnl'jtl~~t1~e:ltJnlfijl 'U 1'l{?Ie:le:l nlfij~ bb,,~ij I. 'Vl'U'C\)1 nrn flLn'l3I'l'j fl'J'Urln'Unl'j I. ~"-J 
~ 

U~'VI1'j~~nl'jnlfijb~e:l'Un'j~'C\)n 1~b?l'Ue:lbb'U~'Vl1..:lb~e:ln15nl'j,,~n1'jtl,,~t1~e:l~n 1fijb~e:l'Un'j~'C\)n'C\)lnfllflbn'l3tJ1'j1 'U 

e:l'Ulfll'lril'V1cr'UtI'j~b 'Vl~1 'Vl ~ 1~~n1'jfll~nl'jru~'J~ 1.1.'U'Uo;ijl"e:l..:lfll~ 1~J1l'Wul~~h.:J ~ bb~~'W'U1l rm1i?ll'jvu~..:ll'U 

I'l~Yhfl~'U~eQ~~l..:l ~ ?Il"-Jl'j(l,,~nl'jtl,,~t1~e:l~nlfijijb'Vl'Ubb"~ 1'Ul'lcr?le:le:lnlfijill~~e:l~"~ 38-65 ~..:lijt91'UVJ'U~~l 

n1lb~e:lbtl~~'UbV1~'Un'U15nl'j~~~'J~15~'U~ 

~'J ~ I. 'VI1'l [:..J~~..:ln~l'J 1'Uu.:J'UtI'j ~"-Jlru 2558 ~'U~1~u 1.1." ~~ ne:l'U'j"-J~l'U~..:l bbd~~ e:l"-J l~~d"-Jn'Uflru~ 
~ ~ 

~..:l bbd ~69e:l~ bb"~'Vlcr'W rn n'j~l?1tJ11 "-J'VI11'Vl~1~~"-Ji1~"1~~ b~"-JPin'l3lt1'j~~'Vl5fll'W1Je:l..:l?ll'j ~'U ~\ll 'U1'l~Yhfl~'U 

"'\Ibfl'jl ~'t-1b 6U..:l nl'j~h 3,4-dimethylpyrazole phosphate(DMPP) ?Il'jV'U ~..:l1 'U1'l~YJ bfl~'UG1..:l bfl'jl~'t-1 b~ tJ'U 1.1.'U'U 

?Il'je:le:ln'l'Vl'5~'W'U1 'U'jlnbb~~Jlb~~\I'jln1Je:l\l'VItYl6Bnbb'U~b~e:l~ trans-methyl cinnamate (51F2) bb"~1~~nl'j 

Ln'l3tJ1'j~ij~ru?l~u~,,~nl'jtl~e:ltJl'Ul'lcr?le:le:lnlfijil fie:l b~l"e:lm'Ul (fly ash) ~l~'C\)ln1'j\llyHh~h"-J'J" 1'Unl'j"~ 

nl'jtJ,,~tJ~e:l ~nlfijb~e:l'Un'j~'C\)n uae I.~~t1'j~~'Vl5fll'Wnl'j 1iiJtil'U11'l'jb'C\)'U1'UbI.tJ"..:l'Vl~"e:l\l'j~~'U 1~'Ul1JeJ..:l'j~'U'Unl'j 
~ 

t1"ne)e:l~ l~~vf'U~~n'l3l fie:l 1.1.t1"..:ltJ"ne)e:l~1Je:l\ll 'j\l.:Jl'UJlI'l1" bn'l3I'l'jl'Vl~ fl'Ubl'le:l1b'U~'Ubb'U"fijnl1fleJ1t1e:lb
~ 

'j~'U 
~ ~ 

ell bfle:l bnl b~~d o;ij..:l'VI1~'Ufl'j?l'J'j 'jr1 ~\I I.U'U bbtl"..:l?l151'l15nl'jtl"n Ul'j..:lcrn'l3lbb"~ bn'U b~ ~'Je)e:l ~ril'V1cr'U bn'l3I'l'jn'j 
~ ~ 

'jd"-J~..:l1bfl'jl~~IX'U'Vl'Ubb"~[:..J"fl"-Jril'Vll\1b~'j'l3;)~l?11'l1 (cost-benefit analysis) 1Je:l\lnl'j1~?Il'j~'U~..:l1'UI'l~YJbfl~'U 
~ ~ ... 
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~~ n1'ai~CJ Yol'U11 n1'a'U'a'a bmrrn tJ~ ~tJ~€lCJL'U~'S?I€l€l nL611~?I~?l3J'l1nn 1'a~~~e)€lCJ~1 CJnT';j1~uCJ 
~ 

~1~n'Ubtl1~€lm'U1ijtJ'a~~'Vl5i11'W?I\I~?I~ ~€lCJ~~ 32.39 'a€l\l~\I~1~fJ n1'a1~UCJ~1~n'U?l1'a 51 F2 ~eJCJ~~ 20.45 
'II ~ ~ 

?I\I~?I~ ~fJCJ~~ 35.32 'aeJ\I~\ll.l1~€l n1'at~UCJ~1~n'UGl\1'a 51 F2 ~eJCJ~~ 31.15 bb~~ n'r';j~ifi'Vl~~eJ\I n1'a1~utJ 
'II ~ q ~ 

~1~n'UGl\1";i DMPP ~eJCJ~~ 25.20 ~1~~1~'U L~fJLtJ~tJ'ULVlCJ'Un'Un";i'a~ifi'Vl~~eJ\I~1~tJm~CJ\leJ~1\1L~tJl n1';j1i
~ 

~eJL~'€)tirl1";i DMPP 51F2 LL~~Ltl1~eJm'Ul ~1iJ'l~tJ~~~\lLVI~eJ ~eJl:J~~ 3.92 3.73 LL~~ 3.17 ~1~~1 ~'U ~\ld 

nT;j1~?l1c,jV'UO\lL'U~~~Lfl~'U DMPP 51 F2 LL~~Lt.i'1~'€)tJL'\.J1 1~ij~~~'€)~n111V1~lnVl~ltJ~,€)\lbL '\.JflViL~~1'U~'U 

L~,€)\I'l1f1~~fl1';j1LfI';j1~"'~11tjfll1~V1~1flVl~1tJ Shanon index hhL~fl~1\1n'U -vr\l.n~1';j DMPP uaears 51F2 

L~,€)1G'l~\l1 'ULL'lJ~\le)eJCJ bileJLn'U~leJ~1':)~'UVI~\l1~6'll';j v't.J~\lL 'U~~~Lfli'U'U1'U 33 l'U tp1';jl'lLl.iYol'U11?11';j~-:)n~11 

~n~1\11'U~'U 

l'Un1';j~1LeQ'Un1';jtJ~ 2 f1eJn1';j~CJ1l:J~~n1';j~n~1nl'';j1iG'l1';jV'U~-:)1'Utp1~YlLfl~'U~\I~LLtJ~\lbn~tp1'a b~eJLU'U 
'II 

~lfJ ~ 1\1 Lb~~~'U LL 'U'U rma ~ m ';jtJ~ fJ CJ nl611 L~eJ'Ufl';j ~'l fll 'U';j~~'U LL tJ~\I Lfl~~ ';jfl';j n1';jtJ~ flBeJ tJ1'U~'U~ Yol~fJlI~\I 
'II 

tJ';j~~l~ LL~~'"-:) Lfl';j1~l1~~ n1';jMn~"'1 L~€l Lt:.l tJLL '\"l~"n~~ LU1V1~1 tJ~-:)';j~ ~'U ~n1V1'U~'UbCJ'U 1 CJ ,rfli~1fl1";i LL~~ 
'II q 'II 

Ln~~';jfl';j L~eJ'S'U'W':)fll1~ L~'ULL~~imG'l'UeJLL 'U~i1V1~'U~~vh Lu'UieJ L~'UeJ b~\I'UbtJ'U1 urnsa ~ n1';jtJ~eJCJn1~L~eJ'U 

n';j~'l nrnflLfl~~c,j~fJ\ltJ";i~ b'Vl FIL'VltJ 1'UbL'Ul 'Vl1\IL6V-:)'U";iW1 n1';j~...r1 LU'UG11V1'S'U rn';jeJ'Ul~ t)'U"',u ru1?lVl'lJ';j~eu1111~11 
'II q ~ OJ OJ 

~lCJn1';jLtJ~CJ'UbbtJ~\lG'l[llYol3Jijt)1n1fi1 (United Nations Framework on Climate Change Convention; 

UNFCCC) L~eJLl?l~l:J~fll1~Yol~,€)~LL~~'Vl1\1L~eJfl1 v1Ln~~';jfl';jL 'VICJ 1'Ufl1';jii~1'U~1~1 'Ufl1';j~~ LL~~'U1'H 'Vl1fl11 

tJ~~tJ~fJ tJn16lfL~,€)'Ufl';j~'l fl 1'U~1'U~~tJ';j~ L'VIf1L'VlmU'U'S~.fl1~eJ'U"'ruru111~1l:Jfl1';j L'lJ~tJ'U LL 'lJ~':)G'li11'Wfli1eJ1 fl1~ 
c£9 ~ q v v " 

fl~\I~ 21 (COP21) ~n";i\ltJ1~G'l tJ';j~L'VIfI~~-:)LfI?l L~t)L~€l'U6'U11fl~ 'W.\"!. 2558 nTvl'U~b,j1Vl1l1CJ~'l~~~fl1c,j
q 

'lJ~fJtJn111L~eJ'Ufl';j~'lfl~1~LL~'U It\lDCs (Intended Nationally Determined Contributions) ~-:)1vn~~t)tJ~~ 

20-25 i11CJ1'U 'W.\"!. 2573 (fl.f1. 2030) 
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8.30 - 9.30 'W. 

9.00 -	 9.45 'U . 'U'Vl'U1'V1"lJeJ.:IfI1 1"1 bn~IJl'alJieJG'lfl n1'atlG'l fltl~ eJ Vtl1'll b~eJ'W m~'ln 1'W'U~'U'Vl'lJeJ.:JeJ'4~'Y'1J1 

a'Vftl'a~'ll1'll1~11~JVn1'a btI~ uuutlG'l.:Jafl1'V'li1~eJ1n1l'1bbG'lt-UeJlJlnG'l.:Jtl1~a 2558 
" 

9.45 -	 10.30 'W. fi1'aG'lfl fi1'atlG'lfltl~eJ Vtl1'llb~eJ'Um~'ln'l1 n?i'Wbn~IJl'a ~Jva1'a~u8.:J 1'W1Jl~YJbfl-&'W 

mruFln~1 'a::uUfi1'aUG'lmleJV 
" 

10.30 - 10.45 'W. 

10.45 -11.45 'U . 1'u Y1.:J flJ1:IJ~fl b~'WbbG'l t u'WJ'Vl1.:J~fl'l'h-uma'Um 6B.:J'U1VU1V 

fl1'a'lflm'aUG'lfltl~ eJ vfh'llb~eJ 'Ufl1 t'l n'l1 n?i'U bn~\1I1 

11.45 - 12.00 'U. 
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