
20tl 6:tr l6tJi 6ev rJ'; i;:'.Jt rJtrrlr irrJiJt rl+

a!2.*t J.*tt ef A Jt4.h-,Jt ,,Ie rJdJ {t'rt.cltl F-rni

lo|dr btl ci S

r4rs iLr Jtu,

r-r.a; i::.f t ,h*\ Jtot gJ,4 qi .)' L- .)l gc ;iioult 4)t.;l)l rjrj.Jl 6p Jt C,rtJt tj.r jr.r

(Jt&..'il dr, !ii'.:lr !r.:r€i)r liJLiJr et,,' J>{+ ,.1r ell.5 (S ,6tylt Jw e"q_Jt iiblr J (Oly'r irlJ

Internal Rate of ; J'rer*.)j .sL-t.tJ1 Jl'Jl JJr.. {-,L.'J eI+J1J edl aA{ ubiuJl tja gjl +t-a.l

r.*r ,,.-l!Jt d'!.l aijy'l J)Li|Jr JUrII etl O*". qr)Ls!)l Jtlijt r'J c-|."- .lReturn IRR

a:.:.lr i.b,|ll Jt8 ef r-i tt*-,!t {)l Jl etr:Jl (,)ul .(l;jlFl .JtAi)t., t+J lrJJ*l rgJlr JUJII

,F At ,.*t.ruJl ,.,...a ..;c i:r"orr q%40 - %335 qt a)t.f, gl \rltl) Jr.:-{l .rrr, JJ^r di4
. ,t/\ ,p 9i .JU"fta u"et

;r"till

&+ g.tJt , e.aJt Jp sr Xt r lo.p.1 4qJ.tl ie!)Jl jp2 t;-At !.r!r)t' !JiJ+ i;it 6lril p+'J

q)Jq J5:t c'Vf & e{f .+.,ljtt 4tllJ {,iJl ))ly'! Ji.:r ,:',y.ir, .J ' rr"lil J'L:i djl (JIe +Jl

t)\t jP JPt ir(.l Jl )Ji, 6ir,r, JirJhJ -i!y3 a:r*" &.t Jyr,Jrr 0F ,t' , rJ/! ,rrl-!r
.Jrtjl LU..iJ1 J !,J,uJr .:rJi)l irrjtff arUj i-i iiy't cj,'4}-t ,f )tai I UE ;.irEl ()r! 6r{r+ elir
( dlKfrj irri,+ls srrll JKi)r C -Fiu.j \A ( 4\iiJ rrl- srtrjt e.noJt 0e i'l.rrtjt l+ujl iiJ'lr &,rJ

JB,ruyJ [rJr o.r,ti q)1, orr, pl ,:t19,1<J 
"l,c 

c;6i e1J.,;jJrll oo-9 , gr;Jt,-|, iltjb ad UJ, Uif

fui!.llj ;,.lJlJ 'ot*.- aqW t!S

J:!, E br it;-a5'tUi';:e o;51 f-rr.:"l -bt:.; 4l .,lt \selJll c.aJl Jl ,la:J1 a,<a eg*r

oi.i r,',! ir,J .4b +J.dl Jhll !5Ie JJ"all # (\ri,lr.rl d,l-,r oJ6.t isrl + g1e,,..J1 erJ 
'w pt 1,

quj e.'.Jr i tt"s.)t Jrr4 ;J.b.lr LlAt'^y;t. ts{ !l5t lj, dt Jr.*./fl $i2 a*'r.s: r*Jri d.$l

Orr:..jJ d,iiJr o.u 3rJ+ ekrt: ,ars ;tb eU) t{ bi1 etLjll ob lbl 4-t il-}tyy ,aznu 6,.A4

rdr d A. a.:Jli. ju.at Jurtl !r j.r,1 {JJ (Oly'r J eJl JFr * lL}t Jts} irl il .G.:JIJ r!&lj

"ut3,'Jt "rgt '.J!.€!l r.rA i+r{l &f+t !i jt"-.'il JJi., d-,1)) J, 'q) ,rjii , :r,:,}l .!!l^,11 t(:.J 1'}(l

. Priority Setting orrrjr c.r,.! crqrjlr J{J4 Jl ,.Lr:*, rJi,- 1, ( r,{-'. aii,sll

,-ir..a; i.hrfr JP a.* (j| tt*:-,'it ;,. i.iir*lt 4rt4i'itJulfl p.*$9'a-'t]', Jt cdt ju.g

. l.rJ# a$tJ { *+"'tlt ultt €ty,ts ,y |€ii:J.rJl dtt @ttJ\e,tt

u.J.lr e.-.lr eJL! ,i/ (:-i' 4 Jr,"::-")r c;1+ G.p ll uF qi ,i,nJl lir ;+,1 d,Ji

J.C.,jr t"5 . "aL:It gj gttt J.nw 0! d/ e)l )2.4 ) ja- eAr ri-! or lo,.) , drlr i srrrjjr
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i"tt )jt ,t t J JJ,.r:Jr *.JrJr Jijll iuJ

{i 6ilj.{r irlJjjr ;.hJt e,rrrJ eJufl eJ4J cJfl slJtt ,rft O_P sle t#, a)U!.!t,i* Jfl A}+

,"l*t)jt \tf,4 ol.Jjtl J{.r4 ,ir-p 6b .Fl
eljtJ Jr.oJ ,Jr1 _rrp j) , lr.l' J OJ,IJI Jllrr ;,r ;(r g.r!r or !,l,, \rrlrjJ! C,nJt ,-.i.'.ei

al*Jt c.il'., .rtt U$t oJAJr ()UuJ .l \rftjjr 6u,.Jr ,Fl tF jb| a{JJt;Jrrlt rLL:J ii+{r,

I Smith .irriJr 'ii:s'ir J.i,,:J e!.i.Jr ;r +!l5 .:lJ Cnr ri Jii.i C.ijr e!5 d ibr, F)l
r13r Dorfman

eP,f gttlt c':.Jt 3 _rt.:" 19 ,f eg !!fr rrJL. iriijl JitJt ;r. 114; Schultz irrf

irt ;.t3., . ,l.iL:Jt1 Cr.Jl iii<.t iillir .rlif Ft Ckj! eJt r Jt,!q CEll oyr& ri -tllr n+ +r.-.'
.rteil .1910 flo + 41" Jtt \^t o 32 :yt ft 1950 pu d *Jp J.a*tr gF;)r a.r.rjJ gUr

U+.dJ :ii^-ll $lJrjl Jl f)i,--i)l dajtijl J.j.ai ra.rJej /.iir.hjr oj.o 17y Akino and Hayami

,rie rA4 b5 r;dl sl_!J'r! ^r# &|t !i^.. d a*"Jl J3 Jtii)t el' $Jr . drs.I0:-.I ;iir:dt (Jirrit1

. i44..jj Fr ,$t g o,iit rJf a.lre Fi !-$Jl og r"l5 jl (;'l- #3 L-y)t ,p|t)(.J.hjr .ru1je

:t,a:it g.pll .;aJ ltjry'' Jtlilt ,rp 18; Shideed .9 Hassan r"st .111; l:l!1.9 Norton

22 a.11tS r\;.t: $!e JJ$ J:ii J.t",:.24 i.Il ay'rFr .)utJr dJr/u.' eu (})lrr nt.a,;J..*o
2 Mazzucato Jqtt. ot)nt,f+ui% 38:1.r*r,.r;tt tjrg! t".t, +y'td " 51 t jt*\,,|Va

.r.l4 a+ J.UJII I L.; .-f-Ue,1 ,6 *\t 4l Uf , iilK, lru b J<r c.t4t cl c/tJ1.oi:",Jt or 1l2y Ly
oli ,\r5.Jr ,J!.lJ*lt ltr re*, (9jJt lrtjt CrJJr \, t ""J , 

i*'LJt drrJ!.:,'ll /r{ pUiiJl ..trt./t

Lil';;il iinJl eil.r.Jl ,i:r 6J)trjl r)lll gji irL"raj ip,.Jr t{l+r_/ c,qrJl e.a, Ol !-4 ()frJl ,:,rJlrl

*ttl (F i.ii:'rll riitJLJtJ .,'!';Jl el4rr.J /1 ,)t li, \jIeJ .,rii{rjl O, !rL!. cr!,r*. g*i1 F.rt dr,JLJq

J jtr ijr.i ,!ul o.F rrrJrr JJ,,rJr &&i i eWJr cir .r.pt-l 6 . ourttl, g), J4\
riu:,!r il'l}r 41 time lag f1 6rU ertu oE d-,l1.rJl c*1t1 }*tljr a"*:lt jtrat Jt Jy-lr
c.^Jr ji dJlA, \t'Jr iJujr ti^ 0e \Jet, ilett;It # dr' $i:Jr oi,! \',.,4! a+ lriJt girtj t4)r 1p

. research-impact lag

conccptually (\+{!L") kirri, J dit;{J' otlgrl g:La-!)l ;ariS\ aa-tb OPQr fJai-.|
.(5) dl'l'..J Belaid .agf out"1 Jl t{.eL' eJrJ attractive

#-rJt anll rrutJt
;ib ;r rJllt (J$LJI crt . ir-y$j aJlt , i!'l ,P \rJJJ'r !.-r LlrJl cJUh fir
.y'),ijr ljj i.o -- o*, i.;l"l..r iJtr:.!t dff gt,r., irqi-,r ,.irJo ,f (6Sj Z$V {, ;ir"Jt iil4:l) A-lJ.dl

, iu(lr , i.s!t , :lJJt , Ae sslr a'L]D Ckj)r )JrJ, Jt"r:."l d,!JE -,J d,r!r^r 4y'Ul {rt.rl,tl c;".!j
,.-.."+ iiir,jlt i|?li!r cJ)rr.,ii!i.lr !.9\r.'lq irJJjJt ol'LJr ,,-dr*.1r1 Jt'-!r ,(urFt df"rjt.,

cJl4.all Jyt rtr' Jr ,1.4 :.,.I! jlJJl J" .f $r Jlrft ng +.2ult c",ut",t1 rrt .I,ojrj !,i*Jl
a.uij ,.!rlr di i!:lr JJa+ CrJ.itJ ir:sltJ ieJJjIl i,,Ul gue i,u$r cu p.ril . ijy't !rUt..4r.jtJ

c-jujr,. ,irj,l '*s u-*. i!'U1 Jl!,)l cJr*"' ,g;-jE,j ihllJ J aL+Lt aejjjll {:,brJ! .2005-1970

1 \rerrj! \rhJl r.!!!)t .:q.p*. , i:-ur a".,j 6Jl Jly'l ci \rrlljJt edaijt d O.u-r.,Jr .:r.l,.r ,,]'&'Jt, Jrl)l
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2011 6:.& 16JJ+ 1gv rJr) 4!:riJr Llrlr irrjjJl ;JJ

.rp,J ,..".p)l bJt r+i (S:'hJl Lrrj,ll c.,,ur* rrr .14 ,3 ,2 ,l!d,J.li:lt OJ.U (9,.Jt J,eJl €r)Jr,J

J-':J oqt:., 'r$y o)*, rFJ ld .rJlJ , J6t ld' .s.r*. * ;F:. s.-. ai c,.i,Jl rj,q rrtb

?Je J*a4 q .,46Jt c.ra !,ir,rt, r;,i!,rlt jl.'tjlt \rl, c,jlijl gJr u JK:lrj , C,r..Jr ; LfFU ,Jf:r
,J !*Jr 6.rlr-, E.rulr ar La, ilr 6l' or>ljjt A.:irl 4{+r !.., iitsilr eJujt -+}rS;;6,pr*lr

. d-ij cJlt

SrrJjJl C.rLJl r.i-)r":.,1t rj|re €"iir Jj\p
4,erJr' oFt t:tf f-l'J :;,L\t dilJ.bjrJ ,.rurr.rJr 1l2y Norton & Davis I

: rI gs_J1 w*+ & r# _r,^_,Ir.l

: W.# ri gol ,Ex-Post irl slriJ) -l
ir# Ji,dr JuJr J&l bp :uhl e*llj ,.:.Ij{l.-l' ,pg aw J.*.-: 6tr c,,r_rr.rJr _i

. (CS) Consumer and Producer Surplus Approach e.,.Jl
(PF) 6tit djrr J JiJ c.^.! t(;lu4 C":.,U gJlr .urrJr J"r$ JJi, €Jt rulJJt _,_r

. Production Function Approach

. eb 94 e)t 4 g.t ,Ex-Ante i$ c.,t-trr -!
(r!.4:ilJ olr-l-,!l irll'rl eI4JlJ ,r_$ ;"J+at J.r/ : .rrJtsi)t .,cujl f .{,0, ds., ('oJ<rlr., trlr ,rrJ
3*ai .plell Jl \rJj*l djrJrj' JLbl d,*.b r-iretirj V-S-)t,yb F^to.t a.r-,'lp +:ra,!.lr .iJdt .,f*.,
rJlrr €tL; ,;ay'r.f single tr.,rj 4J siJL, O,;)\ O, 

^b, 
J cli ,;rbJr ijdt dJ_,4 ,,jjt'Jr fJ+i,

eu'l 4r.|.Jr a..At ii., ild\t.Jj'..rjlr 4Air-{J rr9<lg-fr 4^,q &\.b, p ttj g. eUj,;irr;,-., ,

tJ"j.lt J i* 4,"(111 ,.-. tJ irjrlr cr s-r ,l &t Al* * f,.r*lt c.,r.rr/ diJijJt i4.dt3 i<&:-Jl

. Economic Surplus 1;;)t -tit Jijt4r e...Si{ 4)tar!!r

.purr jll r-r1y'l 4Jlr IJUJ r--t ,t.*!.1 f .p "lt .t*,F- ( 6Jer- 4iE .,i (r+ bb
iJb J !r&.y' 1'l jsi ;""S3r ,fF l.+ J.ii r-Jr k"r 0-'<.t;q.q oJtj -lhjn J_p Jrislr tj,! .,_iJ<:Jl

te, J""1 d' :oi.<q grfa.!)ll ;UrAt ,-+.- Jrrr:r .fJ,,J? 4rL€:f' dtsjrj, CUj ,j,, ef .Slr)t Ojlll
alj4tl .p yJt iJI.rJ g: .oJr JlijII #r" ,.sJJr , supply shift (K) JL&j)r tj.! )t,\b) & _,,)t .',g
c,,uj.i 6ir3,q! :91 tri:i)r ti-o !r.g i't .irLjl !,. ar..lrl rJ..rr ;iK J CiL4Jt urtiijt p,rt grirlr

. 4lJil c,tjliJl Ju:r 4r r;y'r grjt.eiiJt U,1jUJI ,',t"r Jr r/; ,-l&jj, jo,J\
sJ.,:-r r! Cj+l .rjtlr )tb\ ;r.,b;,arlr! (,L urr_)jr ccrJr .ii ,ty 4 L;.r ;l.lr a4rLJr .rr

CtetJ oV j Jl !)|..L."r ,!>V Jy1;,dt ,i,".FJt , Harbeger .t "f tis .+r1,.:ilt da.ri,! ffii,
: S. \rlJ-lt c,tal . i+gJt crt4)!.4r!) €4J.i:Jl JUr)l ir.r<rj q,ir!t ,JfJ

. +hjt +c ii iJ'rl d! i4i d-s i;,- i.r:./ a.,-Julr ., rrtl ,-, -t
. ./ll !"q !, alr,t JJ";<J,J-Jr rr'rJ 6r'JJ:,-irJl tll ll-l -2

rjrjrjrj ,-,tlKJr .rP , (*".r,." ,evn .Lt*> dt , $!.j ,-iJ,<, Jl q,!-4jl $tJ,Jt 6Jir J, -3
. S& r-rl."' d/.iJt rlJj)t Jr 6rll {JJJ, !jr.p or ,_.4 (g",,r*r .,r1 

-^ 
r-+t ,' ri JKJ ALrlJ-r

.i.". b c3 r.trrt iFLlu J,rii Ol ;(r :Il.6iJt $ry r,rp r t-l.f ,f:lt oj.o rl.fl; re.ur1
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;.tlrjl |)Je\! drul ,t Llr Jiilr ilSJ

JLJ.I ei.iSJ , cu6rJt .lejti Jt",:-,q eu#-Jl qttiJ ri litijr -!..J1 ulli"j r g:!,s')l uJJaJt

. A+r eljli Jl.,r^,!.r"l.ii lr.iJl lr4rll l+UJ ,lw 4 Ft ,.e te
, S, G^l.tC .4J' i-,6. 1&-*ilr Jl i#l) ,JslJl iiLi:ll # i ,.re irl-J ,t -lt ,.p | ,Ft **
crtcl*. Jr t:l\. Qo rliJq 4{dUlJ 4.r1y'l irJ3l ,f *Vt P".p.J,Lrit -lJr. n..-l!Jt .;-r.1

cJ;;!.{r; FaPo e,Ar i.uJ qlu- ad-I dy{:,,r ,rt$r ;;ulr ofi , Herberger

.tst;lt} Poalu c^lrtt i..LJ ilt- C*i.f ;<Jr raill ,l!, JS!: . 1.:l>{x;-)r uff 'r-."iu 
r--LhJr 6*.r.

LF JT L-*" ulSr rlr;lr o&-s .<,p-lt p 4 ubrtl{.J,ri, r*l 6u)U iJ53r ;.it53r i;u ur<rr

c,3 i'LJl) ,i).6.-rj ilJ3' a^biJl lrJrr $Jl FaIu,At e>*r. ia.a y t"f,., elq;-Jt ciCUJ erll lEjtj

' e{''u'r i/ i' + }$ "* i:1, fr i'i:rtf, ".,,"",.,*'*ilfi ;

F

D

D.

JI

Io

Ir

()

..f|t,p g Jri,j.jr :11; Jir,
Alston, Norton and Pardey, 1995 : JJ-4II

.;r.r Jtist Jt 4r"!t)t a)t-j Jl ii.Kji .Ja..ir Jt,llrtr.r$' +".J' +f.eJ.lJr.Jl U,f qti
qAOJ .J .r*Ir ,f f. Qt t Pt u'llg- ;r;!tg 'aa,{ 

1 * * Jy+t Jl cs), l.iaj , ,97 Jt ,iar'Jt

(rd'.iJl) eCl o+ut 4t ;*Jl .p ,r|'. l.o! , PoabPl Ar1.l\,, epJ'Jl 6r-r j ltii)t ;,, l.rtuUlt; elta-.Jt

irl,J' dr, Fr ctt,t>2 1t fi i^f., cfr6q1 l! aSl{..".-U .€? ,Ptt,pc,-j . PlblyPoalo'aeu\u.

\^b)tt je rnt ortl * ir'."or ilr- a& $t Wy,lF r.t +Lijr qir..a Jli,C,lr l,i.#i Ji'-L reri

+a;lir or rPJ .A.5l.l. i^"9! Or"v.t;rrjf tt ) J\ t* e.}J! .+r . .i'.lt .y !i Ju:j'jl t i+bJ

t3itc;t, 4(!1j r:lrly'Jr Ljt4 +I",Jl oi4 i;1t . jeb;,r .4 ri1r"* Jr .-* 
n 6.(J.1 ,;Si LL 0rr,.-
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20ll 6t,ts 16!+ 6cw )Jr) +,5Jr 4rlt irrtr :lJ

0_16{ t".rr; .r'JUl .,al { t-*, J}jb 4 ,#:.dJujh,t )rrtj srJr<:ll dti,ur t J", .Jlrrrr-U Ct tl

g$ ,.fu &-lt ,ir* uE+'r.E , -Ui;r irr.ar .j'rJt 6rl,) e .ea $trJr irp (ajJ, 
"; 

dle3l

O1 ,6JS'ta e:il fJ!-r OFJ, -4J&ll J'-St'ae.r,- JJIJJ| db.iri:r,bf jb 4b.;:..:,;!r.i, pivotal

fr,a"r ,rh {jjr (l) J<.Jr rJrr d . xrJ^Jr e;t e"rJ L# lrl*.Lj V,}l\ e,,})d Jlirlr i*,t
. Plbcd--P ftI yPoalo td!!J't t'JL-,'dr 4"<q .lrfuq irJ+i:-i q+:lr irg , $ta}r Sy)t ,;A'u_.rt 3t
ci S.rL, drl I6abI1 , 4$t1e{' ,ortt !i dJt.E^;Jr Lr.+ <4r-tr J) qJ<Jr Llojr gr!i; glu;j
dr' a:lgrr 4 dr"ajr FJr u-.4 lrr$r.lr !r-01 e4t citr! o1.rn L*+ ttt . tpoabal talr iJr.}r cja

rrrilq 'Jr.> Ft a*s Jarrtt\ t*f) or;(r or-.tr 4 , q'.jj3;], sl-!,l!;*,i o^.*ljt or J&r
J+r .,, ,Er u..,t At .p (r:.l,LF-Jr .rrJ.jt $ir J<jJr '+4 eJJt Cilll J j43At g*_, . Ieblr
lumb- u'|l gy+J k l., o<{ cr)lFl oi.o cF i,l ;ct;!t .a,-tdt oLrur g.r.1 . ora.,-JJ pr.rJr a,ra

.;*. ,F: kre .rrr{Fl 0i usJ . t1+rrlr1 ar<\iJl .,o4 t"ti +"p r\^J$ qsf .r;{ sum

. Pareto criterion * j ,* Lr",rr i*arirlr f s..4 Ldr y't rJ,,*ft iri.Jt {)li , er€Jt C!J)t
.+t C'el <ll J<r.l -.J&Jt1 ;a4t et-;',* t)*)e: g:t a:!Jr ,r'iutr; ra;iy e]|l.Jtt &rA, e\)r,
b_fu1 .St Jt ,Sa Cr :tf F* C|\ ,.t*' Jtir,t .3 serJjJr e.r,lr;,,c a+u 6r./.r.2 a.,:ii C{...*tr

:(r+Urt) !rr' -ifr lCtijt d _!,rlr

; e:;Il dCU i }r:lt - i

area loabll - PoabPt = Pftcd
: c.lJg-Jt .rajri d }rjr -(r

area PoubPt
: o,l3t.,aitiJt d Fr -C

Pftcd+PoabPl = area IPbIt - PPbcd

,i)ti, ,iJr, ;t't\ jb y'$ . .r;ryJr gj' ,r4 r-J iJs r.4,. ldrrzrii Jr) sujJll .p).) r'6

,,+ Ctt\ arr .!.,t JlJ e,:.Jr l.ru i{y'r 4$3r Jrlr d/ Jf'it 2n\ ;re.rl$-lr JJ"r' $r.r e[EJ[t

Lryer elji Jt -.r-ftt | \Sft),""1)) !!t !i!4 +UJlt r", d5: JGill ;'.ibj ;J,,';.Jl dJqini!

\Je $an:lr eL:Jl
i.?v t $)s.ri+rr;!t b1 grt€i)l .dliju , cu{.-Jr dljti , e1, ,orti c,, J5 d rcl ce
linear supply -and- c^J,.LJt1 ;olt ;tt;z,;t 4,Lt : dJtrltlll oja irrS r!.;Jt i^-J.i .rlrd 1"",

competitive mxlksf ;-iL, r9y gilii .static model Jtt- Cill . demand curves

,;*b+ t l.i"o, . i-'t).11 Lt!, y irlJJ p,uo; r! Jr,r!l) 61\l s1z1er, ,J!. J Ji,r Jk:fl' .clearing

. ir{Ul J+lrsJl iJ.e

Cr* tsl , (Flijl U, gLJ i.r'srlr e.rjt :.rr; Jl drr.ri)l ic6t {..i-b SJI tulJJl J.:jJ

& .l ,: tcr ,i, , f.7> Hayami 3 Akino ,j.i ,y *t',o.t Jf it , .rt.^*lJ !-^:ii, flJr:.,l
; l.ll1 14',.,p lt LrUJl 'ai*At) | &r^t 

"Frt 
ltr-'j ,€sF l@t C. r.elJr sJl..,ry''il
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irr , ijr i, q.JJ .,!ulr , -.,1^lr j i! ,!,U.f Jr w.

ACS = PoQok

AP,s = f,0,r,
AES = ACS

[r(r + s)]'
€+q

+ APS

ilJgilr \+ .ii .rr,rly')l cjl Science Under Scarcity d tdr JuJl c!:i 4juJr a,*..Jr ui

I j+)t GEj djry'r Jli:,!r ijt' J 4dr a".b!rr &.ajr .i/ti,urT

LCS = P o.Qo.Z (l + 0.5 Z r7)

APS = Po.Qo(K - Z\(l+ 0.5211)

AZ,S = ACS + AP,l = Po.Qo.K(r + 0.5Zrt)

: 4$r 4,,UJr &"..l! iri, r.,ig fy'rdnil (J)lt Jril,Ir ;Jr' !, r.1

LCS = Po.Qo.Z (l + 0.5 Z r7)

LTS = 0.5K.po.eo(l+ Zq)

^PS 
= AZS - LCS = Po.eo.K(t + 0.5217)

J:f L,,l , |'blr JLcir J+ ,i.)r./r $s * 0y{ eo 2 po , .prAr d*r. J|!J K i,r Jl

.( ,-JoJr ijj/ ;aur ic+iJr C ql jry'lJ allt lraslr do + I , ._JLJr lJ.rJ'. , jr|t t)f

Z = K€ t(€ +q)

i-tiUlt c tLtU:Jtr{>

drJ ..)uUJ! ;,, r.igj!.,.;t!.9 sr.-!t JJ!J^bJ' Jt i?.; l{lJJ{J qrrr4i)l !,ajUJI ;,i,-r,b C,,Jl lj.o {:, c.i_b

,! 6:f y F.iiJ! ajr,$-Jr ;;&Jr Ol !l ,ex-post g.r,rJr ;[.,]-:Jr Li ,y Jt,.j*! lj^ d .pry'l J'l^r)\

frLa;tlr JtUJr d .!.rjr +L,} Cllr ,:,urrljr c.ae .s-).iJr JJ.j, .iJr ;y iA* eqy sbj uralr

;J!Jr irr lir.j F; J1 tile (,rlli;lt oj-6j (gr)Lr:i!t dbjuJt \:!t-., J2* a$l|.)lJ|rlr Jt rgL-y' aJ

: 4?r5 ,6;\ 41 e,r>t2

:i.'LJl d,r L.i (i'lrr) i--jr s,Lrjr Artlil a.r.rrilr irlJr 4 tr:,jd.\, Rate of Adoption $Jt J{r
qu.r J srjk tl d;l (ourr !i ill.ll d -p,.lr r.ir 9uJ 6.r.*rlr ai!..JtJ . i..|rt ibru irJJiIt 4,tSlil

: g! ii"rJt) .. t r,.Jl ,, iJrJt i;-J1 nt$ t r^r +Jt !ii- JJJ {Jif ,i,,rj.rjr ;r. o.rl,,if

100 * 1.-Lalr C"iiJ 4.t<Jl i-,LJr / J--+l ,_adr e,,) jt irL.try - o/o 6lt ltl.J
. J-.it &-dt O.rJ d.?.,.j 4.btl ,.i ,.ji.al}'r ,lr Jtri, rjqll lj4 .)..4i!l yield Gain 4-E.jl !i 6)UjJt

' 93q F";
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{url}t 4sut * lJt .a..Jr 4?$D

A ,;w' FJr)r tj-o ;,51 . ;,tJJr iJ, rL:jt !i./i:.a.l! >{l ioe;rrr ,f ;rW }i aJJp \i^r UrJ

fl i,.-tl giffJl d*iuj! ir$r cjrsr rt_P , d4L:Jt 4ujt crl-itJ,rJtj gFJl fbr. c! rr , c.e.Jr rj.r ijr,.
!,Lrl lJe 4."l,,r!r *ir J|Ar,:" Ggy c.J y: 

GJt ol-tJJl *- oe _UjJ , d,J.jr ..!Lrll +rrt.
Oli'r.,)l e,'lJ u* r&;f.aaCr JJrll U, dru St/t i ,liqJea sU*) ,-ra./Jt r.ri q l1a e$trr-r ej!,

.ldr.e i-,ljJt CrlJ,;-. gle d.t rlJ
C frt;I' g.ll, Jys g1 ,1 ;15:r r"t".t _rl+r) c.:.njr $, J)jb,J r..L, .rJ ,r)r rj.r ;p !t
L. gs ;JltAt .rth,>tJ oeilr:..fltr #\ilj Ub *," ++.t.2 iltr jyU't,zv OJ6 4f_Jl iiLth
V.t srll 200112000 eJ, o!i!,r C L.r.,!t ai?u)t rrdrl Uft- r Cr.,t, r.r.o .'9.1 . c;9r.1

.J,)1 l.iA JfiJl d, C.*Jr .r * J irtt eU! . r.e.re orgJr * l'e.!oj,r_l Z00S]2O04
y'liir Jl krt*rjt dl jt , 'r.idl z;At jjrb 

cJ 6u!r., J,.rjt ,J ,r#_Jr e!.1^lt \ra Jgrlr Ot

gfa it ^. 4JL. c.,!.u. Jla.r ;l-,4 r-.i , &(J! Cljjt Js ,en ,r* cJi-r,_" ,f r6!Ji- ejr^.
li^ J!:t)l rL:r -ii)r ir' { r irtt JL,,!r rir,rteg . :JaruJr JLbr.jr .rrr."5 e. inu (J.J&sJ eljll
bi1 .1ii.*, J.aht J!b,I! gt ,J,l,^t €UjJt j.Jj alrr^..Jrrie d, n:l-, , a!z!J.yl ,$r:i 6lr ,.pr,jt
t" g"+ f t+.et ilye 

'GJJ. 
LJIJ s,ir..Jr .*. ao+!c!r itj 6Jrilr ;Jrhlr rlollt i , 6rirlt crut*!

Pooling eb-jt .tet1 -rr- b{^i *fl ctt d-;,tt Ct}i q-.--;,..-u,)r .ful,, u * J+At ,*-
igil3 i ierJJl itjr r,, riur, c.r..+i JLh,Il /1 J&Jr j.r.l! ut . sllr aLiltJ;!.^jJt iL.LJt ,:uhj

' .9H
6jJAt c,rt ifnll I JJr .F ,,4-J aJr ..irau 6r.t: q!!t .i.a)) '^14i2 ;Jrt, dJJ.r! ri,

. g,^Crh"J

Jlbllt 4"uj)t a;t J !J&lj oirJ'ill;lJj.u

a! R-2 J.r"lr Julit &t ,JR2 Jl.lj)t J,L, i.rj ot ujl J:4r ge' d, Or,':;f 
-.'"-

Ji' -i -U q% 24.9 - o/o 26,8y , @t),Jt r,tJ) aJr .a,*U 1% 3g.7 _ %40,21 q e,,,ti
rJ$l ;iy,Jt lLa:lr .rr )r , !rr! (!Uy"J JTJJJI Ji,tr, €; u$ u ljt i"!i,rr.,.IJ 

FliJr oja lr p,
fl r"* S" a,4Jt JrlJrr ;,'!r"JJl iiblr d 6rr,)r ;L . n3r oj.r:*c J&rIr g1 ,t->t1 .Lr;_e 2r;a Q.eg!Jr."t Jr.h,!l tJJ I rir! | J&r!r ,. CiilrJ surt gr4 .J J1.!r1 

'.j.,rd!r ;FuJr 3KJ , nai .1r 4_rrrr

ir'i -iiyJr ..-J - rluJuJ . !tf)t Ji,lJrJl aU-,,. \f .Ht.,t*di,.* ) d.<.. C.,)t i,b , a,r.

vjii ,i "li
0.164-

10.103-1

5.573-

"12.449-1
srUJl

r.021
"(3.328)

1.9E0
*15.1E9y Bi

26.8 40.2 Rr--
24,9 38.7 --Rt-

,'{4.6121
"162.931; F
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Cujr !i _!*Jl y (/o 271 ,f +Aus ir-.}l eir.Jl CL:it J j,:ll ;t, q% 407 d/,./Jrr l, r-"i, ttle,'jt

el.l! ,*rr1 ,*Ir! si:..JtJ uirb .,, *! ,/ oJl lrr.riJ cgbt l f 6 (Ju41l q!.h. dJ .dlt ..lr-ol'

.,#'il F'ltblt eu-Jl:*. .J inij d,J' . ;''rrr i'-1,-'

c;l^f ;a:l:r^c.lJ c{sJt stJtrt ol f rJJJ+t Je Ly}fl o, $la'y, a,'q djl (!;J.)l i!i.'Jl

J+jr ) ijl lii lLJt rju'il g,rj . uet*ftj lJF4:Jt uo 2,a*;irLJl c)g!ru-,!l e. |i,r*rr f.ill .;.It ,4Jt-,

eF)! J1r.rll ir+ \r< Jlar)l ;* i,-te or,e5 dl iat.Il dl u , iip crg"(1 ltJael y'y.rr 61 6trit

oj.rl . 6!J)11 ilg$l Jui,lr iH;"2Jl1 iry,Jl ei\:Jr drr'i rii , JU.,,JI dr!al,'. !c4 r."i., . gti'it i,pf
.Fis <Vo 1; aj,-. * ,F *.* ut'l rF.!ir)r b\ 6 , (Vo \,.st* * L-* c.;t.l 4!).Jl

,j#l ,-,ir,rJ'J a.b:fl J..alr g,.;+"ir L"<Jr i11 AJuJt a..-J,tr ;iyrJl JS[r J$,)l i&J,:1t:lt i& gr.1

.:iL( rii , CliltJ eqiit Cl},...J .#l ,-ir'..Jl o-rJaj ,y "Fi \tb st"t Jl gi;.r!l l.i,t ;?!'J { JU4,'rlJ

. J$r'tr aJo e Jt,lr r-i.rt t'o; , ..#l c,i!a'U dlli; Or ;'.ei ir-At.r;.a! c'quJr ;"1i, d-.i

\", .,rjr'i 6Jl cJlj-! i"?uiil CJ', Jj u;t4t .-*t./t a"Cl .rl*ti gr iJ.:!.9 ol : CtJl eir .rl)'+l

elr'l i ,c,u1.,1t te* y'C 4t crrj;-Jj i."t tr .r)o gfl |!tri, f dl ijtudl Je+Lt J Jt".s .ouq

Lzljll Cy' Ut r.-l .J(")U Cirl ,JlJlitll .i,.! iJrili ;i)'Jl drju.l l, lilJ .(,hlJrjl iii olJl+tl

J0a.)r r)l,,,J iJ!-.,! .i.'.i, L!".Jr oi.! dr . slJ,;-J! ,rLJ i/Fl JU,)l .rub ,.rtr i:i",rr .ef\ i,\ *J
. i,!/r .:r",zr';1r dF4 tcJ ,.i.ilt Jl iJJrl iJlr' ,;4 U k ,-jtJ;J.rUi

; 110; ua J\",:-,!l J :'iuJl ill ;i.: c,lrJF r lrl

14't.lJl; i 1;rl,;lt -;^iJ:tl iaull) '
Mean Absolute Error (MAE) ih'.'U dlLll !-y'1 .

i,tAF =1/'rrlY -Yl' ',{21' -J

Mean Absolute Percentage l'rror tfvr,lpnl G*.tl ;q4r ;*:Jr Ja-"y.

l-r^ r-lr llY-Yll
MAPE:l/rtl I rl

utvl
r=t IL]

' J:i Jl

c,u,al"L-U 4ritl! Ltijl : Y r.rr.ul'L,U 4ri!a!r ;+iJi : Y rr:r.ljL:.clj ul$t :.ttt = 1

, MAE 1!+r .J u5 i,'".., i:.r L:fi Jii , ii/,, i.'i itil d/l;\:')l jr r-gull cir i. i{lt,lt
{!-JD JJll iur'll Fi u9 'ppdl .# .5J, "HFiJl Jer!+=!\ d 1"' ^,r- iij J" ;r!F ,Ljq Jl

t 
"i 

, glt 23,s2 itlz ljlt dJi J: , .,i-a!t y c.t,;!lJ 4.,J:, ci6 uJS iu.;e pEriy uLdl Jt{t)l1

619 $ eUi J: , gor'..aJr rrlrl Jl J..a:J,;",! r:.ii1r r"J5 g;iJt eJuJt.;t'=lt gr9.a3.y'tt ,,Jr,1

' ^i 
*Jl
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r," Jl JL4r J;)t ;!9)t .i y*i:lt 6r rrl .h.-)1 +..9 ( +ir-..! drl1lrsft oir fti 2 JS.le. ,t*
f,.ijr ,)r Jr + pujr rF .ir 

etu, dr 6 , +ry'r !,l9 stj'r J-3' a.a,at: 1%937 1 qoh92y ,a]u,-

J->t jt JA ?f .rl's Jq=)t Cii Oli ! CJgJI _rt*.',:il a.-r,j! JUr gJJ.tJ . Jrt ))t if *p) -07.c

. ;rlr irr(..r duJqt Uu ii.: r3+ u, g*.alr

if:.41j iJ.,.ill ijlrlJ ijjr ii: .:rrg;r Eu :2 J:t+

,;. (J*<.jli".6.tl ,..?B'Jl C/,tr"ol., gr3;,.-1 ,fK.Jq C.'.rl c,l)|;t)l c{A s'!)ull j*"t r+J

. )U,!r crurr ,y jf ! t,.rb irr.*r i:j,e 1996119951,-rlr ;r it.r.1r c,r.,;-Jt d/

dl A!2uj)l ,.ji 6r!jJ! Jui, +L-- f ,, l+Jl JL:ll gIFJJ OJslJ r.:?l,itl drlJr, t_rii r,r

d drijl i"-"n e|Jlj , .i:i:ajt (jr 4-lij'll ci -!.,Jt +L-. a !"' , .y'}' eir.rjq tuJti, i,-,-.1 dr,ajt t{ii4

. o)|oi '-6.tt rt-ll acl {td irut ,!} o.rts)t j pt ti,", . O-}t .ir-Jr 4.r.it ,ir itLll 4.tir
. ,-p y't p..t JLAi'ir Ju,i, -.rt-.,r rltLrJ L-:1.* a,^*ll ,i,!J

Jl&r J5- ..'Jl Jdl ,Jr d-.ir'J aJ-{...1 diJr -'iJl .J,hilijl ciql,-.' ,t-:ru : 1K; jaJ^jl G*:, d JE:r)r

.rb irr,c;cr ,Dj'rtl lin r,-Jir )t eL, Jit * :&p r|l. r{$l ,+!irJt Ci if grrtr lry'l dr{, Ci Jtij.rl

:(7) 4r-)l 4.4Jq .!r:lr ri.a ,Jt--,' a rii .,-ly'Jr ci.A on-Jlt .ar.lblr c,uLJl ij !rr,

tu:re-l) i J,.P) ' {jJl J,*,1 -u;;t ri.'i. .! ,-Jr*:fr

(:i6 €Jl rJl *-JJ l+y i,l' ,t,lt d9';! ,9 Jriilr Jr.ri. 0l Jl Jc,rll liA drlt -.' c,s r:".1
ci15 GJr 

crr ,r-Jr g 4r., ;rut Jti.jlr ti, Jr L.i, , #r ,-i'!.4U rijb o, i/rl a,-3' !.il,'ejr ;.izujl r+i

\iJ arli el ,f lt ,_t^t'4 JtLilt ,t.9, rlrj{ irl \r^-Ljr dr'J . Uu 6iur J'.j 4rb'il ri rri2Jl le.t

r,l g"rrtt J|i'tt Ol, !r.t-!l l& uIeJ ., f:.ajl A F /!F.vt + r*tl UJ a:uJ g eJJj.'-, (rJer+r adi:Jl

Jr iJ, or ik-1 . .lu|t ri, t'tir ;b1 O*r JA\ at ))j,t .rl.'L.Ir ,)l?j Fi ,y 4t Js. J:**r
0-,<? t",, . .*"Jl ,.6+ JIJ Jir)l Jl JLiil d JUdt ( r)|J)r qy dJttJ ,.,olt p qi JniJl irJ<r

J.ir)l Jl ,. Jtii)l !b 
' 
i.j!i il.4''J ijSJJ . tuJt Jtf \r!e)l Jl 4tJr 6JLTII .)lj crrr-Jl !i J[iil1

.a,t"Jl 4{." JlJ

o.i^ cplJrij. ,--LhJt1 ,arrlt au)f t* dl\#-llJ edl .,,!jtj., Jll {.+- jl+ : gJt t.r}l

j tlr...,-t n, f 0i.6.luJlr (r'6.rr . r-J,LJr z;$ $.142-7 ) , .plt irJ.rl (0.3 ) d4ri.rr.r1 ;*r)Jr

kJr :rj,) iyJr i.,;.tr, )h-r!l el=lJ Oar,tu i.iJr r!-ljr ,.r,fr' i:t".rr 6i|q cJili !h , e,ro,lr rja

.(crutJ! .)rt..e.. (']i

c,)t4:t)l lFjLiJt d fCt .ft.- d Utc'rJl 11+ i&LJt c,rlJr;ll ,-JL-r. ir' diltJl rJl

Consumer oLt$-ll "duJ Producer Surplus e{' ,o;u +or'.:q Economic Surplus

MAP-E MAE Jy'!t 1t+-)t .)a\
% 0.94 4.81 .h a.4

% 0.97 2.60 % 7.4
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Jl&,'rl ,ii,!..j .rJtsl JE:jlr ;i", \r! JU4..)t &.jl.5 tf .)yJ .:t r\.t duijt c"?..r *!3 .surplus

.q;JFl J\ir'JlJ ( $lly'r

c..-Jr J rr.:-"!r rf yJr e!{i.l! +$r ci ,i"Jl t-il! ri! !"nii : eJf6t-Jt ,Ftl 4 -f;dl
crrrlj J,lJr.$ ')l e"a{ ru.,J1 rlcr .<r3t/t irtJ) t*tr lb}\ ,i;-4. q.Jri 4jii eujl Jl ,:r! lrjJt , flJrl
,i*-J ,_f /t.;:.-e rj Jriilr ;+!.h,t urift lrrtJ:i)t Jt .;tJl ii""a (.:;rf t{{ |1..6r*!r rpt j'.r,+t)

J 199911998 crtc.rll) sL+r !n4! qirb ;r* ;r-)t clAt irljjr r.tJ .- t;.r dlil1t ola,jlr \,:Jj !.
ci ,;* rj,r.9 . Gain rr, gJl Lose iil,irll J i)ti Jtt *rb;,..,-(,,;r ,t.iJr3 . 12000/1999
cI|#Jr ocii d id.,!ri 2005i2004 n lt J.a- ri; . iJr)Jt 3J, r$r .:\411 lpg) ci ,)!j sI€,'
19999i1998 {*.}t J*- t".i . -pr.Jl .fr.:,, !i J&ilr ,}2} J}et,rb , ,.+ri., st irlj rli dulri1

4*l!: rj r.rt *.;' Jrp ,?- L ,;J15 y'lr .ii"- ,J JrLi.lt !f17A11 etl6iJr ./Jri Ci tjt * jg
c;ra1 flr A.$r r*-.; !r)ll JUi)l q..-- .rJ#-lr .r!JU f i.ll ,jt> r iav 61.r,q1 .e[$-.lr
gJFtJ {Jjry'r J'.ai)r $f-l \* !tstijt U.6 d -!i'Jl o|5 r.J , d-tJJl !,,a euir rJ!:ir 165107910625
a.,attr ,Jt Jt+J .ljj{;Jr \J,rJl, C bt O1 aJ4fi _p-r ,ei.tr oi.o; . trtas q4430975006; lr.Urj q;u.;,.

JE:r)l ri,{ U\tt Lp t.rft Ai\. ^t, slr'.ra f1d^ll ;,!ib, .-$4 UrJ ,f -lt ,j*,.i ,.1rillr gyr yb

.;ir6-lj LAL,;.-r ;.ft , as_e 

"! 
& Jy^!

irt' edr ucrr,j e ".:Jt J+!rJ .e4' ,.otiJ !,;l-r4t Ji"Jl ,ljLr rja,_*l : e:jfl sJhjtj d jijJl
119434834847 rJJ4 {-.! iJ'er i*i{J (g $)Pt Jeitrl J:)r !.,L,}r ij!., :t *t ,t,s Cy
r., +t Jr Jrr r".i , t14s q20973281691 :yt c,*! GJr, . {jry'r Jr&r.tr iJ!- J eujt3 ,rJq.)

4alit 0i !.')'{i 0t ;Kr apt oi.a g,r1 .rlLrr 11158067361-; r;.r.4.gJr u! er4J grlr JEiJI ijr,

elll J*- '.*tr '01.e2 . ,?jt ,t* 4 Jta'i'i! ,,rh I<\:-.Jr 4p\i.) il Jtlr ,. t"5 rrb +n:il
,'<.,ngJ d .r{,Jii ,tu, I s)tAt) Ui. grj|}, Jrar)r \rrr4' Jy'g.{r i,ru) !, i)qj,Jei 2004t2004
. lrjrrlr Juilr ,r.f 199911998 p-,y'r;, \-;,J)Fl J,,r.i;)r sp lgg6llgg5 f-jlr Jx'
,"r,ir1U 1L; €#l JLir'il ,f j +*>dt+*I! i,.UJ -ji, e- ci;F.:r;liryll, lt :^!u 6r4t Ahijrj

irr +- u ( 240UI999 J 1999 1998 q{}r 
"u:'r +t}t rrr grr 6y.;*tt !.r;rJr ir"rsr .i J-rr}r

y-li'rlt ;1rlr'lt ,1,i1 er,j,!l lrajg .l 1Cl 0r tJ . l,n':.jdr zA4. C o t<'- !r dl J!, Ju'ill 0, L/l lir
. i-,rJJt |rrj, :;; i..f u ,irs JJlJr !i j,:Jr lir a,rt dr, Frjt * q)Jit JGi)l .Jrri .r,.o i.:,{r tJ, .rl5

4nt -.r 4 rej' d/ ,Ji' fJ",Jr !,I9 og r't.oo-) d ji.ll Si , J,"+:lr ubjo J ,.f,Jr dt & Jlal;t O,.,

,P lt ip d Jlii)! ir"4 Ltl}\ jp trft j>t+t ,rtr ;r(64tr

;f ,=-4, e.4r !ct3 Jr 1;'rlr-iJr ,-triuJ I d -!.ijt L+-t ?!\ r;, ,1s_ : Uli t iJhjtill J jr;Jt

,.*u o_f tr f )\ * vy i|' d<r /jGJr dr JJrtr e,lj ,y t&.s . cl' ,uur.i!.6rJr ddu ea
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.(4t6Jr 4t Cl lit Jl , ,qr+r_, e;dt jr|\ ee,.'
JUt^Jl JJr.r.J!rr si !1.i.:1 ju!.ir JJIJ9,Ji, 4 f6!t ,ill rCr : )14.b,-,yj .Utr.lt J.tr,. ,;t*--
{:La:!)t slrtl Jrr+ FJa|J i"e" rlb i3!i .si ;o.9 . Internal Rate of Return ,r "-. 

.}J 
ulzr.rJr

li.! d! lr: . !:.,..Jr lid g l,:Jl J\^b)l qi dJr JL:jr., Economic Feasitrility Schedule Ll-*, g.t
,nJ!l {JLr gL,.2 fil"-{ a;ti , urt_)Jt Sal'Jt C,'rJt j 1[-..!r r,itf eu, Lr4t.!,*)r J.6 lllslt

. \rlrujr Jjull Jr,u..rrJ o"tv 6 tttt
: ;J:t{! Net Present Value Grirjr !iJJJ Ar"r+l i+.;jt w J.'

NPV _f Br_ci
7t (l + r)"

: 'll il
+J^Jr Clll .,. , ts3,82, 81 = Bi,e1rilr .r,t i*^lt:,re... ,3 ,2, | -l

6.aLt * 1i ; !;r;tiJt J.rr. = r r4pr .cJKJt,.. , C3, C2, Cl =Ci
a.+!F4 fi I riA L-JL*} ai,,LJr ajrblr d*r;l.re r9.!r (r) C.4rl JL. Jd IRR \rl+UJl Jtjl,ijr JJ,, l,l

. 
| #-t . tP sJAlt diJ:ll 41,

u^it; ,ut-,ti.t*1. d slr)r .l.lt tl, 4t 1 r I nnlt ",-, J.6. , r'i", aj)ulr oi.o Lr! el,r rrJJrJ

1RR =i Bi-ci -oi,Q+r)'
.r.'Jr nU, L'.t:Jl J r&.Jl .ltlt ,,11 i*) J5- g'tjtf , (J,'J1 d c."trbr-)U \rltlr JJr, J.v.. &l

r6J.r_Jr f+ dr 4rrr 6r.U .si . l;lJr ri/\reri)r

. g".it .ruf. e 6tS t"-) it".r,i1 Jl gri Luj)i Aru-j d0 . !J,J-J. d,iii $t f{ us
.rf.lr , J-lr , (,,,J)r) Cri)l r.rtxj $lJ,Jt 6)!-j JrJ Cljll .rJt* !-r. ,t@t ,y oF:{ irjrlulti

e&ti4rJ , eruj! ryj ,fi, guft ,!g g 6:!;Jr ;* lJlirr (ii'y.ijr Jll' cd tr) oJ<&i-JtJ .(JUl

,f.i jit )lri'Jr i,?sl t.}'S ,i,-JJ,t!s;^Jr i*r 4 - ,jp 6t >,..e, - J<t g"+r ga:r t"j . ;r--1r

' \riJljl-l JrkU

Ft s cQ Jt^,r)l c, wp ;slt2 , Lt.* ,Si ,lj e* JA IRR Jl'Jr JJ.. ,rl

G,jJl orl'rr ,.c,'.ll g.iJr . single rrumber ir;" iJl .l$lr ri.o r')-t . det)jtl:",.Jl !, ,rlJu.!..'il

357



i+t ) jt C, t^) urlrjr \r.lrJl I jtl igj
_,.d f ;oJra'iJ r+!ri r,tAr tj.r j tr nril LJr:lt d €,rJrt)tJ .i.ls3r .r, 6: aj u 4)t 7y*t1
,Jl<,'lq,jp IRR r..i J,.J.4 )r+{J . )14:,ryj di{4r d.rlr J.lr" # {.IJJ,{J , lj|rLrlr J € !J'll tlLiJl

(q?!lu) 4r'.rl JU' .,"iJ 4!4r ,-?JiJr ,4g!J .rf)r r-:Elr.a'. Jl ;:i....11 !-rjqlr ,r4 .iltie
r-r:u .rq et;{t ,iii , JUI .,,i-r 6 * dt ilr li-a o+! cr:r; ljg , Jl * -yJ attractiv€ness

.lrJt4il

, Tly'J't au Jt fcJ c,v;rs ) irS gt* rriJr Jl.b-yj q-i, Lr*& rj\'Jl Jr,r ,.tW J,-)

. 1J,.rrLll J.'rJlr !i JJrlr f -p ul . (tAt ,y 4J)rJ,,tJll ql -d<.Jr ;r flr r;*r )j.J| i"!,c.tlj

.1ttt ,"t1 p+-_l ;r.! !1 jr"a| 
_,,^J Jl "r.i:Jl 6rtt jU j ri9 , ,J-Jr. ;r-+ 4:+ Oo iy- a$ ilt;1

. 110; ail"e.lt .)r-)\.*-r'rr ;s ;;lulr ;Je.e C+J\ J6-,_ u rj,r.9 r capitalization ltr"ll
.rajliJl ,-rr-+ ij c-Ls-r +Jr inLJl gJr ,.irlr_, j,,ul*Jr ;, if"al ,'.nfr lia ,-.,f.p !-tLe

: C 6ft JITJ|: J gul, . rJjbii'it

liJ\.r lrir.s irr i,<.q l-, 6.ye l.4tj.^4 \Jir.ll dtij.jr ,J.ii !p , liir- -r,' \,.d:. : $tr.J I duj)l

J.'!Jt driilr ii^ LLJ_J .ar.r" €rljh rll a,.- ". st/rrr Jl.c, Jr ".FlJr 
Or":!r *,, q ,rr,rUJ . iJ,lHl

W ,p-l orJ,Jr a!! ia:ir Li:lr Jpr Cf s6ir1 e.,.Jr d aJlJr ,Ln i/ l&- ,rr k,u r6t' ,r.:.lr c>t tr

L)t" , ,-' 114 - 13; q. Ct\,F i-r).dr oi.o e!.t dt Jte ilw J i,j)Ur +.rr idl dr .r. JJ
L-t).i84 s)t lJl., OiiJl . iJifr JnrL+r r*J s, ,l;^lt q?Ul Jtr d,, crrjrJtj rrl,'dl o't| &.aj f) aii Wi

: (. r.tnll e*rJt crt--jJ,lj . srJJU &J) flj drJrJl

. Fl ,yy.! k er; ,JyIt ;rJt ,J,i,.a<,lJ 
"qI tUr.t -

Disaggrigation Jj)r ,Jr;r1r J+r A+ 4*igr ;r-Jl d riji ErJSjJt ,J,.jll O, 4LJt y! (i -
i^+$Jr i alilJr 'trlt c,t,L., e 6 j e +rjr F2 Generation

. f3 e"J snerjl +!r Wte ,sil ( 6rri, l.lriu.$l o.ir gtJ -
rJ!')rJ rjr'+ ,lF il , F7 & J*,:ruJ iJ.^Jr ob ,-a-s 1 . a.r:r.9 ;.1+- €tt bF.i F3 eJ-ir -
r.a trr-ei ,r q* L i,' Jl J.aj.Jl ,rl ojo;ilMlr ,+stl ,t . ,>t y- 4 -3 r''t,l c.!Lr.Jt i,Jri,.fJtr r,

. AJJ'AI lil, (Jlt iiji,
.U !r#r JU,lr ;!..){;g- rJl;il:r 4i=? iry !, ajrult .?Jtr .JLr)t ob sp si -

!84 l.4rtt4 IUJJIJ iJilr Jtrr*l .r..1^4,ilt d/ r+ fq& il:eJl ,iF.Jl Sb r$r 6J+ ,[.r!l .)lrrfl
'f:p.,4,a, J.i.*. +r,.,j .'.!|lrlr rt :r! +blr i+lr J, l* 4J( ,rt,€,lJ j.olt ,,)gJt d !i:.ajt

. art)j F:{ ar-Jtj .i#jt lj, ,Jfe tj3rJll J,6 )t*:r)q :,"a;lrJ , U.l, ,i
;tje*'! !k *4 ,*. U , :Jl!,-i.J<, 4^f ,y Ut ,f 4 d,4.,arr UjT i4ih ii+#ll Ol

Jr 4:nJ! ,-iJKrJr J:c ,tl ,',* .iJ(,lr 1r !$r 0,i"., , L)rjlr Jt dyy , ;. ^rt rbrt A! $j J.rJt
rl.5,r til.bl cilt<,3*:r" .rt rlt ,:rr,tfl tC-l +t' ,;J' !ip)l !FJ1 U UJ! !e it.ai Ur^lr lil,ir:r

4 CP\ ,iS . a*t_s; ,:,) JJt'afi,S..VJ}! !i:.elu e_rljfr _.,_y' op{r 4 lJ4 crJjt rr)uJ]r e.,g!
;$l r-,Ut(;lt OP .rrr-!r li, (Jiej .ejrjlr Ja d i*r.:r !.iJl.*Jt r+l,,ri, .i.Jr*lr o.i.o irt e,r!.Jl lj,

358



20ll 6:te l6tl4 lucv :.r.o; ii'.Jr +t'1, Ur|t ;'.t+

g,iiJ(:JrJ liltJl crr .Jr e{Jg-J ru:.I \r,! GJt i.bJt ,,iJt*J1 U gl ,l e.nJl ir, eCjr)l d^!-Jt

..,.! Jar)ljlt J9 4,.;*St qra.Jtr 4frll .!.U,tl

F.rJjr &J'!J dJJr ty'r ei.l63 .:L.o! (rts J+t arg iJtjJJl ci.! (i lluJt eiijKrJt drJ..31

Cf gq i,r i1 JS dil', lJ iJ-"lr oirJ, Jrfl rlr ei;.ajr d, !p)t lr.iJr ICARDA rir+t Jlrult !i

elj Jl rJii JJ J.tl-LJl !j,{ 4..J! oi}.rlr tJnJ ul.-r.rJr .! ylr +L+l j+r hi 6.Jr}t ,J.;4r c.-.lr
tq-J 44Ll.1r 9JFJI s!L"- ir.rrrJ r.LiJl J+rr del<q.Jr.r ri C.nJl dr jrry'r ;1r 1b!r.9 . aJ,Uu

:r",et f JJ . Ft j q*t.h.rB !!.ll-"1 Ctt & ,i.U 4.-t, i.4.,6.,,. g oT qlr JLrlr ar".0r!r olj

. EuJt lt l't

ict.;1. t1i* J,.jJr i"^er,1jtr d co?ur ,-.Jr* c+,i 19961L995 n-,1r J, lu,r : ;:eli)l .rJ t*Jf

, crl+llJ i*ir(lr .:tj".1 5.g,!r3 J1.rJK CLill {rL.jL-, .^Jl<J it ejf .-rJK.Jr oj.ol . ei;.a,lr rj.o

.)Lrrt1 r'.-rJr1 1t.rJt1 ,r.,!t J-b,s,;l: .It t53r .,i.lr5.l1 1 j,jlt, \r!t Jt .-r^i-! .4/Jt .f..t' f i"i
.lrl.}rJ d--jr +/il.,J! irjJjlt +FL.lt .rl, Lr.rt UJr(.tr rj.r r1.iqj;

f.1 . 4Kr eiJK.Jr ,.. Ltl-..J(' r.t!'Jr J," dJiJr Jr ila, * $uJr 4r.a J.! :.r tbjl lilp
"t!J . CrjJl a.:.E Jtl$l' !$hJr !,e artilt1 i.,gt-Jr .;JK:lr L* ah c.r.Jl u,a .'1i drlr tj.o !rl-.,
y rriir ri.s Fi irlrr i:Jl i , tl&;Jt 'l- tt cdt aby cla, GJt 6Jr ;I.! iJt" jirll lir Fi c,il'
.s-,tj .iby't o.b J u!16 tt J,! fj\ * 3V_ri .irr +r? t , i."J,tr aJu.jr Jt dijt if,Jr 4!*
ii^Cr r.liir durl Jr rjll) crlvJ , a2000/1999-1999i19981 i+ey'r cr-:-! ty .rJrrJr .ttr,a

. (qu CUJ Pl l"Sf) ;JclrJl J0.r)r ,:'ra! ;ctttt r=-.t;,-.ir

JU^lr ri.! C+t J ),*t oa*I' j ,IRR Ju*->t, \rjtrJt J&Il -t-j. eaz. f q|Jr .ruqJr ,i O,

. (31 Jt.q 4t 4*-6t, ,p-lt 6'.;,,i Ju,slr gl [i!.1

'/'>\, L.ttt Urj\ ei;e gt,.- I C14 J 1r.:,.,1t ol J' (3) JJ.r+ ,J at_r-jr e,urjt s)u!r

L* & /lt,-,u.|l a+r.rtr. irr".rr (h 40 - % 331 a gft,r,- \'l,,,, 
r: JL:rr Jte JJ- Jn4 (Oty'r

!ti:i!ty Jy'!t ;iirdr )t.:er ,t* 1o/040y Jl J.4J IRR \rtrt) J,rl.r J.r., Ofr tt, ,&l\ 6r.9 ,Jri:''r

Jurlt .rrri, 1%321 $ t J , 1%38y & .r\rlr r,i, irp srjrjlr Jlii)r lpi ,rde! r.r 1 <''".-,Cr-P'

. jrtJt .tA $r),1

Urrlt drl.?l*-.jl Jt C.,Ut JrtJ
(C.r.Jl r$ 4 Oll\'^r\t ,iv1 t*,t;.!,.+r ir! i!-3r .^l,}j ;r.*Jr gJ^.Jr d Jr*l;r.tr J../

.p.)te.a)(l ri.o ol d.J r.r,"., . Jt.r.}r d r€Jr Jl.t.lr F,iJ! J,r_rr;id ir*'-fr !{r,.rr ir , r.rr-.lt rrr*

'! olr, , t6ri Jr ..l,r4ll d tJLiJl )u-,r., r(,l. ,"drl , Jur .,,iJ r!.rJr .ry'r .r"JK y -FJ" ,pt

,?.lt ,.r-" J JGjlr Lj -.-. r IRR r".i :3 Jt.r+

9r}}1 !jd{.jl fjrrll du.'Jj !,! $llr Jr.ae'ir

1t J8 40 % IRR r-,1

359



ir't)jt od J'.uJr \r.l|Jl jijll iuJ

or , lirlri Jr 61)15 6$uJl r^., Jl.,:.j bjlflil b!," ,t\ 4'tj, Ll'I! 6!!ijr rurl i,Jsi $< cp.r,r-ll

.rf14+Jl l.lrl J Jril ":/l ./, .3!rll ijlr}l sli a.- r rrji i$ g.,,

cj 1t:.,1r lr1e ,Jri b . a!l./iJl Jr-,fi * ag! e.-aydJ"i:, ulrl.lJl .rilrll JJee d irl gt1

!,tii ir !4 , t'rtjr C.*JJ .r\irJ)t r2ri g j,rAr irt ijb !i \rtl$Jl .)lFl U 'it , Oyr.Jt ;,'. gglt t.ia

41 ;;;ti.U .9.'t jr- u , .'fl L.,qr! A4\, $ft gJ,-J Jt:-'!l Jl J\.rJl Jr^r e'll/Jii d' r.::-' Jl

J, , Jt"-s-yJ .l.ll1rJr F., W sUJELl .3lt --e"it I 0l {rrf ilr'i--Il )!Ji r]l ' e"4 J<J iirrdl JhJl F!

6,tJtJ J[.rtAr !i,a;o]1, i,i.LA.l! Ju.p'ilj Jrrrr]l ;,, rlJr oar- ! eli Jl iJ|p'iq Jf:tf! itU irl 9*
.lljjr ltiCll ltiat 0 ".b eli {"f51 r tgzlll j 4! 4Jl

{.}r.,r)J1 Jr,/ !i ,ii*11 4hll iJU r,-ll 4 oi 1 ,l'r sltujl i,hjl Jlrl Ldl )t:lr 
"ilt 

oj,o r.rt

\rr,.Jl J"rJ! LlAt t-, ].hijr i^*# +Jl .-iJrbjl tu.l''j! J..l! 6r+r &V lilr ril &r l,il )l , 41,J1

\sirfr r, -l!l *t t,F,;5: i)r 1a5,.J.rjill c!.,J 1,4 rJ,y'1 ;,$t<r1l 4':.rs-, sir.Ajl li,..!L',,)

. Je1 l.i^ j 111: r.5.rt

JiLell
rVP . €t)j\ r!e.''rl ( ;ri)jJl i11j11 r rr",a:)tJ (;; tsJJl Jl*r , lola*Jt artrl . dlll -1

. f)Jr:r.)lJrJ a!-ri:, iJgL4tl , lrurs:l , Afi'artlrar-, :;;rffi -,
. 6:,r.r:e crl}-J aJ J;i' QV\'e>t. ,-.llJl iiL, d ,.,-JLllJ tu-*l rty)t .rl!4 -J

J,..'rJ (re4 4Fr ,-,",Jr .,t9 .i.Jl !e;t4!Jt J91r .a19991 6r-.- rrb l'* , g.slt -4
.(2)30 ,/i!lll *lJjjl tJJ'Jr il* .Jlll (.rfe iJ)k:f)r lue'lr "uii 

L'jrr .Jy'r

5- Abderrezak B.; N. Nsarellah; A. Laamari; M. Nachit, and A. Amri (2005)'

Assessing the Economic Impact of Durum Wheat Research in
Morroco. ICARDA.

6- Alston, M. Julian, Norton, W' (ieorge, and Pardey, (f 989). Op.cit.
7- Akino, M., and Y. Hayami (1975)' Efficiency and Equity in Public

Research: Rice breeding in Japan's Economic development
American Journal of Agricultural Economics, 57(f):1-10.

8- Hassan A. A. and K. Shideed (2003)' Crop Variety Improvement and its
Effect on Productivity - The Impact of International Agric' Res. FAO.

9- Gittingern J. Price : Economic analysis of agricultural projects ' John
Hopkins University Press, Baltimore.

l0- Moor, M. R.; N. R. Gollehon and M. B' Carey (1994). Alternative Models
of Input Allocation in Multicrop Systems : Irrigation Water in The
Central Plains. Agricultural Economics, (11) .

11- Norton, G.; V. Ganoza, and C, Pomareda (1987). Potential Benefits
Agricultural Research and Extension in Peru. American Journal
Agricultural Economics, 69:247 -257,

12- Norton, G.W., and J. S. Davis (1981). Evaluating returns to agricultural
rescarch: A review. American J. of Agric. Economics, 63(l l):685-99

of
of

360



IraqiJ. Agric. Res. (Special lssue) Vol.16 No.6 20ll

13- Smith, A.R, and J.H. Dorfman (202). An Economic Evaluation of Cotton
and Peanut Research in Southern United States., AAEA Meeting in
Long Beach .

14- Schultz, T. W. (1953). The Economic Organization of Agriculture. New. York: McGraw-Hill.

ECONOMTC RETURN TO INVESTMENT IN DURUM
WHEAT RESEARCH (WAHA CULTIVAR)

S. H. Mohammed
ABSTRACT

The main objective of this study is to assess fhe economic return to the
investment in durum wheat research, in the rainfed area, northern Iraq. Three
fypes of supply curve shifts have been applied to estimate the economic surplus,
its distribution between produccrs and consumers and to calculate the Internai
Rate Return IRR' Results indicated a positive return to investment which ranged
between (33% - 4O%) regarding to the supply curve shift.

Results also concluded the feasibility of such investment in compare with
the opportunity cost ofother investment such as bank interest rates.
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