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3-" Project benefits 
4-" Project costs 
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1-" Evaluation 
2-" Assessmen 
3-" Appraisal 
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2- Benefit cost analysis appsoach 
3- Cost effectiveness method 
4-  Dasgupta 
5 - Marglin 
6-  Little and Mirrless 
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1- United Nation Industrial Development Organization 
2- Commensurable units 
3- Measures 
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1- Shadow prices 
2- Monetization techniques 
3- Variant cost 
4- Pseudo � market pricing 
5- Social benefit cost analysis 
6- Extended social benefit � cost analysis 
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1- Dual analysis 
2- Multi � criteria evalvation 
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1- Structural 
2- Non-Structural 
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1- Stemming and induced benefits 
2- Associated costs 
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1- Dose-response relation 
2- Community 
3- Maslow 
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1-  Commensurable units 
2-  Equivalence of kind 
3- Equivalence of time 
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1- Price distortion 
2- Accounting price 
3- Shadow price 
4- National parameter 
5- Measures 
6- Discounting measures 
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1- Internal rate of return 
2- Net Present worth of benefits 
3- Pay back period 
4- Value judgement 
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1- Goals 
2- Objectives 
3- Targets 
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1- General goals 
2- Quasi-independent 
3- Spesific goals 
4- Surrogate goals 
5- System analysis 
6- Iteratives 
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1- Design criteria 
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1- Integrated management 
2- External effects 
3- Interaction 
4- Intersectoral planning 
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1- Economic efficiency 
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1- Extended benefit � cost analysis 
2- Multi-criteria evaluation / analysis 
3- Project effect matrix 
4- Efficiency matrix 
5- Cost effectiveness analysis 
6- Treshold analysis 
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1- Planning balance-sheet method 
2- Participation method 
3- Dual analysis 
4- Environmental impact assessment (EIA) 
5- Finanacial Analysis 
6- Economic analysis environmental impact assessment (EIA) p-""2qA4")."r*,IF*",7&J"2%"smIJ*"8'*"C'&F"#CF&%"$t'uA:"+&R""v@t^:";.",R"+*,%"$t'uA:"+Cw1"P&',O"+&R)&@=3"P&NR"$A='"
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1- Meso and macro economics 
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1-  Power generation system 
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1-  A higher level of welfare or well-being 
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1-  Natural productive process 
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1-  External effects 
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2- Project purpose 
3-  Project target 
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1-  Discounting measures 
2-  Distributional impacts 
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1-  Structural 
2-  Non-structural 
3-  The project purpose 
4-  Target 
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1-  Structural 
2-  Non-structural 
3-  Flood plains 
4-  Extended benefit-cost analysis 
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1-  Environmental impacts 
2-  Social impacts 
3-  Economic impacts 
4-  Distributional impacts 
5-  Biomass 
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1-  Environmental Impact Assessment (EIA) 
2-  Environmental capacity 
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1-  Social assessments 
2-  Project cycle 
3-  General equilibrium model (GEM) 
4-  Input � output models (IOM) 
5-  Social accounting matrices (SAM) 
6-  Computable general equilibrium models 
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1-  Economic distributional analysis (EDA) 
2-  Economic impact analysis (EIA) 
3-  Environmental and social impact assessment 
4-  Equity (or poverty) assessment 
5-  Distributional analysis 
6-  Gain 
7-  Loss 
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1-  Multi - disciplinary 
2- Targets 
3-  Associated costs 



!

!-(

WFAFULa%/$$<=[&T$O%/p)$*>[kE$9$&E$&E$
-i@$23W$()L�+W$1&G".&8B$7$2&P<$-)&,:2!$�$-r>.$7$?v¦.$2&P<$923s$()$�Z",&I$(>,pG$7$ &G$&G$ �:!$">,!+I$7J$ $?0!$Z"A$t8oST$tfKc.®�[q¯$ J27<+)$7$Fl>0�$L$ZJ2$".&8B$7$2&P<$J27<+)$&,$Fl>0$t.&A$&)$d,!+A$(c,&f.$1&>v.$+)$Z"A$1">)�+W$*7")$7$ �+W$h2&@$:!$(iV+.$j,!$(l8K'LZJ&4'$j88CT$$?0!$�+W$&)$dvT+.$9n3Nb.$7$&Gh$ U:2!$12!XY�()$-M&5K6!$U:2!$;&cK'!$t.&A$L$$9&M/W!=56$->I$127<$()$7$Z"A$?0J${7!$">,!+I$:!$Z".<h$ U:2!$?0!$tNI$j,!$ -is!$ �3e3.$ L%7J$ ">,!+I$ &,$ 12!XY$ h$">,!+I$ :!$ ts&V$�,&K'$ ()$U:2!$;&cK'!$ 2J ">KcG$j,:&u<$�Ef'$-D&.$1&4K58O$LJ27<+)$7$Fl>0$h:&8'$gcV+)$&4'<L-.$t,"CT$$ZJ&4'$1&4A:2!$&T$"'3A $7$&G $Z&Y",J$:!$!2$9n3Nb.$-M&5K6!>@$;&T:&)">$h$->Kv.$1&GJ27<+)$�&0!+)$L&4'<$&)$dvT+.$1&4i8ibT$7$&4i,"CT$j,! $-D&.$1&4K58O$+)�+Pz.$?58O(>,pG$7$&4KI&,2J$+)$$Z+4)$1&G$-KD7J$*!2!pY2&@$7$*!2!J+)$�-.$%&l'!$"'3A$h1&4i,"CT$ $Z7+Y$(0$2J$%:n+,:ZJ2$$$1">)-.$"'3A®$[�q¯$

! J27<+)$()$�3)+.$1&4i,"CTZ",&I$$$
! ~8fKc.$-D&fK'!$1&4K#!J+B$()$�3)+.$1&4i,"CT$
! ()$1&4K58O$()$�3)+.$1&4i,"CT$(KI+Y2&@$Z",&I$J27<+)$2J$Z"A$$(>,pG$7$-.$?0J$ ()$1J&NKO!$ 1&4)&cV$ (M35l.$ L-D&.$1&4)&cV$172$ +)$9/,"CT$ (M35l.$ %&l'!$ :!$",<$ h$j,!$ :! "A$ ZJ7J:$9n&fK'!$ ~8fKc.+8u$ 7$ ~8fKc.$ 2&P<$ &4)&cV$7$-CO!7$ +88£T$�&0!+)$ !2$�+W$1!+6!$�,&K'$ 7$?0!$ Z -.$(�!2!$-i.$".<2J$2J$QD&#$">@h $

HFAFW$$O&+J[=S,<=[&T$B%9i2C$$&E$
Z",&I$()$ &G$-fiT$ -.35M$ t8DJ$&)$ 7$ �+W$ 9n3Nb.$ *"A$2J$ L-KD7J$ *!2!pY2&@7$ &4K@+A$ =807$ ?D&#J$$2!:&) ?58O$ 7$ (�!2!$ -K)&O2+8u$-.$12!XY$"'3A$ hj,!$ :!$!$ 72U:2$2&@$ ",&v'$ &4'<$12!XY$ZJ&0$7$ J3A$-fiT$1!$$(Kc,&A T$7$-02+)�?0!$1+KS8)$t.$hU:2!$1&4A72$Z",&I$12!XY$&GL?0!$2!:&)$1&4K58O$&,$U:2!$:!+8u$$ h$1&4#+'$ !+,: Z",&I$ &)$dvT+.$9&."#$$ &4V+W$1&G()$23W2!J$ 2!+O$ {3�c.$ =6!+.$92&k'$ 7${+K>@$?bT$ {35C.'"$ h$&4#+'$j,! -5'$)$ ">'!3T1J&NKO!$1&4K58O$ +x'&8�$-CO!7$ $ �">A&)$ hU:2!$ 2J$j,!+)&>)$Z",&I$12!XY$12!:&)+8u$1&4A72$ :!$ &G�$ -.$ZJ&rK0!$$J3A®�¡h¯$ ${7"6$2J�]�()$1&4A72$�!3'!$$(KI+Y2&@$?0!$Z"A$(�!2!$(>8.:$j,!$2J$Z"A(@$$2J$97&rT$�&0!+)$1J7"V$&T$ +Y$2&@$()$Z"A"8D3T$9&."#$7$&Gn&@$1J&NKO!$9&NRS.-.$(KI$"'3Ah$

                                                
1-  Evaluation of project effects 
2-  Assessment 
3-  Appraisal 
4-  Non � market methods 
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1-  Intermediate / product goods 
2-  Consumptive goods 
3-  Transfer payment 
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1-  Accounting / shadow price 
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1-  Farm budget analysis 
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1-  Flood frequency curves 
2-  The stage � damage curve 
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1-  Flood damage frequency curve 
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1-  Exteranl cost 
2-  Sunk costs 
3-  Decommisionning 
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1-  Present worth 
2-  Environmental Impact Assessment 
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1-  Opportunity cost 
2-  Consumer willingness to pay 
3-  Tansfer payment 
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1-  Doctrine of materiality 
2-  Tradable 
3-  Non � tradable 
4-  Freight on board (F.O.B) 
5-  Cost, insurance and frieght (C.I.F) 
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1-  Boarder price 
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1-  Staff appraisal report 
2-  Import parity value price 
3-  Basmati 
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1-  Conversion Factor 
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2-  Regulatory framework 
3-  Ecosystem 
4-  External effects 
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! $ d,!+A$g,+RT%3)$-K#&>A$ &,$%3)$L('&.&0.&A$$()$ g80<$ 7$ �+W$ ZJ7"b.$ 2J$ -Kc,:$ �3>T$FG&@$ t %3)$('&.&0j8,&B$$;<$?8r8@$7$?85@$FG&@$±&bD$()$?0Jh 

                                                
1- Flood Plains 
2- Biomass 
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1- Hadejia � Neguru Wetlands 
2- Extensive floodplains 
3- Tiga 
4- Challawa 
5- Kafin Zaki 
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1- "Physical impacts / consequences 
2-"Impact analysis 
3-"Policy analysis 
4-"Environmental Impact Analysis 
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! b8e3T$ :!$ -v8@+T$ t.&A(l>0$ 7$ ->K.$ 9&$·5@$ 1&G$ -">'&.$ ?0!$ 2J$ +88£T$:&8'?c,:$ *H8c@!$$-K#&>A$

"(BOD)�+W$tb.$-,&K072$}W&>.$2J$p80&8.3Kc8A$12&58)$()$-YJ3D<$�E0$&,$('&#J72$L$
! +8)!"T$t.&A->I$*&o.!$$FG&@$+,XB$$Z">GJ?0!&4'<$°&RT!$923s$2J$(@$$L-.$$1&G".&8B$*!p8.$7$(62J$*!3T ?c,:$-r>.$2$-E8b.J!J$FG&@$!h$$(@$?0!$�3I$-)&,:2!$%&l'!$1!+)$-riKR.$1&4A72t.&A&>v.$9&CD&E.$#$L&4c,+T&.$L9&8�p6$?0+4I$(84T$&T$ (ovA$1&G2!J35'${".$L1!$$Z+8u$7$-e&,2$1:&0-.$�+E.$"'3A�$h{".$923s$2J$(@$?0!$-4,")$$?OJ$",&)$1:&0 ;&RK'!$ 1&4D".$ (@$ J3A$Z"ALZJ!J$ &)$$J363.$ 1&G$A&)$ g0&>K.">$ h$-Y"8¥8B$ 7$ 9&M/W!$ ()$ -0+K0J$ t8DJ$ () 0('&.&$G{".$2J$?8fI3.$L&$0$1:&0.&&('$&G$:!$+KS8)$-o,p8I$1('&.&0$1&G$%3)$-K#&>A$7$~G$*<$0$:!$+KS8)('&.&$1&G$ ?0!$-M&5K6!h$ ()$$L{35C.23W$-M&5K6!$9&CD&E.�A&()$�3)+.$1&4802+)$t.$1J&4'$?8I+|$�')$1J"M+8u$�,&K($-.$?0J$">GJ$h J367$j,!$ &)L&)$$:!$ ZJ&rK0!$,+k'($1&G*&0&>A2&@$L()$$&)$ (@$1J!+I!$ ZH,7$"'2!J$-I&@$-,&>A<$tb.L-.$$$2&P<$*!3T +8u{".$ t)&O$1:&0!2$()$$7$ (84T$ -5@$923s$J+@$ (�!2!$ hJ!+I!$ j,!$9!+k'$ �/s!$ 1!+)$J367$ -,&4A72$ Lp8'$ J2!J]�_[h$$j88CT$7$Q8RST$&)$-M&5K6!$L1J&NKO!$Z3fD&)$2&P<(M35l.$$9!+88£T$+x'&8)$(@$1".&8B$-)&,:2!$1&G+8£K.$:!$1!$-M&5K6!$d)!72$ &,$ -ib.$=.!36$ 2&K#&0$ L-'&c'!$?8C56$ L1J&NKO!$ ('&.&0$ 2J$ Z"G&S.$t)&O">KcG$-,&0&>A$ L -.$"'3A$h�+W$-is!$2&P<$&)$dvT+.$9!+88£TLZ:!"'!$-,&4N#&A$d03T$$-.$1+8Y$3A"'$ h()$$-)&,:2!$2J${35C.23W &G".&8B1J&NKO!$1$]$%!"O!$ ,$-M&5K6!$L«&#3V$(0$:$2!+O$(63T$J23.$+k'$J23.$1&4N#&A$j88CT$2J$~4.$Z $"'2!J]�_[h$

" 2J$1J&NKO!$Z3fD&)$9!+88£T$-ib.$=.!36L7${&£KA!$t.&A$$&4K8D&CI$�E0$7$".<2J$L-i£A$1&4Ks+Ih$
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1-"Topology 
2-"Pecuniary externalities 
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1-"Non pecuniary externalities 
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1-"Wasa Logone 
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2-"stated peferences 
3-"Contingent valuation 
4-"Dichotonous choice 
5-"Bidding games 
6-"Revealed preferences 
7-"productivity 
8-"Expenditure 
9-"Travel cost approach 
10-"Hedonic Pricing approach 
11-"Choice modeling 
12-"Contingent referendum 
13-"Pairwise Comparison 
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1-"Biogeophysical 
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1-"Lower-bond 
2-"Upper-bond 
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" ;<$*&,+6$7$?8r8@$2J$+88£T$
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1-"Wetlands 
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2-"Product definition 
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1-"Discrete choice stochtical models 
2-"Logit approach 
3-"The usual demand shift variables 
4-"Rio Mameyes 
5-"Rio Fajardo 
6-"San Joan 
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1-"Direct question 
2-"Bidding game 
3-"Payment card 
4-"Direct choice / take it or leave it 
5-"Take or leave it with follow up 
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1-"Chase 
2-"Lynam 
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1-"Variant cost 
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1-"Ripple effects 
2-"General equlibrium models v.s. partial equilibrium models 
3-"Input - Output 
4-"Social Accounting Matrix 
5-"Computable General Equilibrium 
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1-"Suba regional 

2-"Fishery Economic Assessment Model 
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1-"National Income and Product Account 
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1-"The Water Research Commision 
2-"The Komati River Basin Development Project 
3-"Social Accounting Matrix 
4-"South African Reserve Bank 
5-"Development Bank of Southrn Africa 
6-"Statistics South Africa 



!

!)(+

$U3Y2&��]��$
$�,&K'q$

('n&0$23W$()$�+W$L$J7"V��i8.$-.$+8P�T$�+W$ZJ7"b.$-i#!J$QD&#&'$"8D3T$172+)$2nJ$*38$$(@$J2!XY (,&B${&0$()$?vc'L$J7"V$��$F,!pI!$"s2J$J2!J$h1:27&S@$&)$dvT+.$1">,!+I$=,&>s$7$1:27&S@$FR)L$2J$ $1+KS8)$-vc'$(C03T$"G&A$(fE>.$7J$+GKcG">$h$7J$()$ ,Jp'$1:27&S@$1&4K8D&CI$L">i,:!30$(fE>.$J23.$2J )!+)-.$+$J3A$h$7$1:27&S@$1n&)$2&8c)$ ZJ:&)$ L(fE>.$7J$J&NKO!$-KC>s$2&K#&0$p8�&'$7$J7"b.$(,&B$t8DJ$()$ ()$ *<$ &)$dvT+.$9!"8D3T+x,JJ+o'$?,!+0$ &Gn&@$ 7$ &4SR)$$ h-.$*&S'$9&CD&E.$$ �3@$1&G"V!7$ (@$"GJ ZJ+)$�+W$:!$!2$?Cr>.$j,+KS8)$12&lT$"'!$h$:!$p8'$¨2p)$12&lT$1&G"V!7$-KV(fE>.$J&NKO!$},+W$$"V$2J$1! $ -463T$ t)&O:!Z",&I$ �+W$ZJ+)$$"'!$ h$2J$ "8D3T$ 1&G"V!7$ J!"CT$ J&,:$F,!pI!$ L-M&5K6!$ L1J&NKO!$ Z&Y",J$ :! $1:27&S@g63.-.$(C03T$2J$2!",&B$">,!+I$ ,$J&l,!$$$7$-502$2&@$7$gc@$:!$-C807$^8W$+)$(@$J3A 3#$2!XY+P!$-K>0$12&lT$7$-D&.$9&."#$7$-502+8uJ3)$"G!h$$?0!$Z"A$J27<+)$+,:$923s$()$1".<2J$^iKR.$1&4G7+Y$*&8.$&G".&8B$=,:3Tq$
!1".<2J$1&4G7+Y$2nJ$2!pG$()$U:2!$=,:3T$"s2J$$".&8B$"s2J�����(,&B$*!3>M$()$�$

1".<2J$1n&)$1&4G7+Y$�����$�¿��$��$
1".<2J$d03K.$1&4G7+Y$�����$�¿��$��$

&B$1&4G7+Y,1".<2J$j8$����$�¿��$��$
t@$�����$�¿���$��$

!-.$*&S'$1".<2J$=,:3T$9&CD&E.$1".<2J$d03K.$1&4G7+Y$(@$"GJL$1&4G7+Y$:!$F8)$+B$�+W$:!$".<2J $?Cr>.ZJ+)$"'!-.$d03K.$".<2J$7$12&lT$?S@$&)$*!:27&S@$=,+0$"A2$g63.$+.!$j,!$7$$$Z&Y",J$:!$(@$J3A (C03TL.$23bKA!J$ 2!+O$�+W$ ZH,7$ (63T$($"'!$ hj,!$ :!$(C03T$ +K5@$1&4SR)$?8Ce7$1&fT2!$ L72$$+G$ 2J$ (KI&, -.$-)&,:2!$}I3.$L">,!+I$j,!$},+W$:!$(fE>.$J3Ah$ (>,pG$$&Gq$
$jK#&0SAM*/@$J&NKO!$t8ibT$%&l'!$7$L$ J7"V$���$2nJ$2!pG$�$�+W$ ,$1!+)���12nJ$*38i8.$$� NNRK.$">.:&8'$7$?A!J$(>,pG&$1&4)&cV$7$->I$F'!J$7$*%+'$7$-i.$$2!pI!('&,!2$!J3)$1h$

$
]F]F]FW3?l:.$xB&S,$*wV&o?$|C&^$x=?$$

(GJ$2J$12&K#&0$t,"CT$1&463.$$1&G����$7$����$1&G23S@$2J$ !2$1J&NKO!$(C03T$">,!+I$:!$1","6$+Kc)$ ()$^iKR.$J+@$~G!+I$","6$1&4D".$(84T$7$}8fbT$1!+)$!2$(>8.:$7$J27<$J367$h$-,3xD!$(84T$L*<$(l8K')J3$:!$(@$ -.$9&46$12&8c)$-s3N#$&,$7$12&K#&0$t,"CT$">,!+I$12&.<$Z&xK0&#$?c'!3T$$7$FR)$�E0$2J$(�$!2$1:&0



!

!)(0

">@$j8.�T$*/@$�E0$2J$(�$h"C)$-@"'!$3xD!$j,!L$?I&,$9+4A$-.35M${J&CT$(v0&b.$t)&O$13xD!$()$]� [$h$j,! KI2$:!$1+KS8)$-CO!7$9&8�p6$+x,J$J+o,72$7J$()$?vc'$J+o,72y+N.$2&$$()$1:&03xD!$2J$!2$Z">>@"8D3T$7$Z">>@ -.$2&@$J+8Y$h$2!:&)$d,!+A$9!+88£T$()$?vc'$&4S>@!7$12!")&cV$},+W$:!$%!"O!$j,!�?58O$">'&.$�-.$%&l'!$J+,XB$h p6$ 8orT$*J+@$±&bD$*&o.!$:3>G$J367$j,!$&)�(KA2$-$Z!2$()$*"802$1!+)$}W&>.$7$&Gn&@$L&4K8D&CI$1&G$$1&4iV -i5M${".$ ,$},+W$:!$�$&)*J+@$J27<+)$�?0!$Z"S'$~G!+Ih$ $
]F]F]F]$M[B&+Q=?$2$

+@°$ J+o,72$ (0Z"AZJ&KI!$ &6$ 1&4A72$ L$$ (@$ ">KcG$ 1!-.$$ ">'!3T$&4V+W$-.35M$ {J&CT$ 1&G".&8B$ t8ibT$ 1!+) ()$p6$1&4i8ibT$1&6�p6${J&CT$1&4D".$;3�2&�$2J$-�-!()$$"'3A$(KI+Y$2&@$h!+)$p8'$1+x,J$1&GJ+o,72$j,!$1 (8vA$1&GJ+o,72$">'&.$LJ2!J$J367$23k>.$&,3B$13,2&>0$1:&0"$h$ZJ&rK0!$&GJ+o,72$j,!$:!$&B72!$(,J&bT!$2J$ª!+8#!$ "'3A$ Z"8S@$ +,3NT$ ()$ *&.:$ {3W$ 2J$ -M&5K6!$ 2&K#&0$ L->I$ L1J&NKO!$ 9!+88£T$ &T$ "A]�_[$ h$1&4)&K@$ 2J (.&'+)$$ 23W$ ()$ Lj.J3Y$j,3D<$;&K@$ ">'&.$;<$ =)&>.$1p,2(8vA$1&4D".$ :!$ ZJ&rK0!$ Z38A$ ()$ -b,+ST$$2J$1:&0 (.&'+)$?0!$Z"A$Z2&A!$;<$=)&>.$1p,2$h$&)$}8riT$2J$&4D".$j,!$J+)2&@$()$J3#$;&K@$2J$j.J3Y*3>I{".$$$1:&0 (.&'+)$2J$-o8.&>,J$J2!J$-T!2&A!$;<$=)&>.$1p,2h$ (.&'+)$1&4D".$:!$ZJ&rK0!$?85G!$()$&l>,!$2J$-e&,2$1p,2#:$2J$p8'$Z:!"'!$(>8.$$Z2&A!$1J&NKO!$1&G".&8B$1+8Y -.$J3A$h(.&'+)$1&4A72$2J$-.$+¦@!"V$L&4K,J7"b.$1+0$ ,$()$�7+S.$y"G$=)&T$ L-e&,2$1p,2$J3A$h$j,!$2J &4D".LZ",&I$&)$Z!+5G$ c,2$*J+@$±&bD$23k>.$()$p8'$-T&V/s!$7$&4,27<3'$$?0!$Z".<$t5M$()$y"G$=)&T$2J$$h ()$&4D".$j,!$!+)$ZH,7+x,J$1&4A72$:!$J+#$�E0$2J$9&CD&E.$1$g0&>.$?0!$+T$hj,!$:!$}8OJ$9&CD&E.$1!+)$72$$+T =.&6$7$J3A$ZJ&rK0!$&GJ+o,72$:!$-v8@+T$:!$?0!$+K4)$+T$h{&¦.$1!+)2J$-.$-02+)$$�oM$*!3T$Z+4)$t5CD!$$*!2!J+) (.&'+)$U72$:!$ ZJ&rK0!$&)$ !2$?D7J$1&4K0&80$()$?vc'$J+@$J27<+)$-e&,2$1p,2F8B$(l8K'$7$$$2J$ !2$ Z"A$->8) $ZJ!J$1&4D".�$?I+Y$2&@$()$Z"'&K0$]��[h$ $
]F]F`&+?&)$3[$O/2C*?&82C$$|?&1$Ok[%$

-M&5K6!$12!")&cV$�,+T&.$L23@X.$1&4D".$(c,&f.$2JL$ZH,7$()$;<$1&4V+W$-M&5K6!$1&G".&8B$?85G!$t8DJ$()$ (C03T${&V$ 2J$}W&>.$ 2JLg0&>.$$".&8B$t8ibT$1!+)$ {".$j,+T?0!$ Z"A$ ZJ!J$Q8RST$1J&NKO!$1&G$ h$*&,&A $ ,$(@$?0!$(63TSAM$ZJ!J$;3�2&�$L�J2!J$J3#2J$LZ"5M$FR)$ ,$*!3>M$()$ !2$Z"'&K0$$ h$L{&V$j8M$2J -.$(84T$-NRS.$-'&.:$=Ef.$9&M/W!$(,&B+)$-,&4D".$j8>�$$"'3A�${&0${&¦.$1!+)����-c5A$$h�(l8K'$2JL$j,!$ F8B$()$2J&O$&4D".$$(C03T$->8)">Kc8'$*&.:${3W$2J$1J&NKO!$ h)$1!+)($$:!$Z">,<$(C03T$:!$1+,3NT$*J27<$?0J
                                                
1-"Partial equilibrium models 
2-"Dynamic scenario simulation approaches 
3-"Mathematical programing models 
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(l>0$(l>0$L-i,p>T$1&G$$�+W$-D3B$2&P<$(@$">KcG$-,&G�(>,pG$:!$~M!$$7$&GZ",&I$&G$�$-'&.:$U:2!$()$(63T$&)$!2 {3B7$(s/#$923s$()$$(c,&f.$%&l'!$1!+)$Z"A$j8)$Z",&I$(>,pG$7$&G$(>,pY$j8)$&,$7$&G$$&,$7$�+W$ ,$^iKR.$1&G -.$(�!2!$L^iKR.$1&4V+W$j8)$">>@$h$?vc'$�+W$2&P<$Fl>0$;3�2&�$:!$¢2&#$9&kV/.$:!$-#+)$?0!$jo5. 2&@$y"G$()<$()$p8'$1J&NKO!$"A2$7$-,ioA(l>0$j,!$2J$-$$&,$7$"'3A$±&bD$&GdfI$j,!$()$?vc'$�+W$-D3B$2&P<$ "G"A&)$(KI+Y$2!+O$-)&,:2!$7$Fl>0$J23.$y$h(,+S'$j,!$2JL$?5cO$2&P<$Fl>0$!+,:$L?0!$(63T$J23.$%7J$ riKR.$1&4I"G$()$?vc'$�+W-(fE>.$(C03T$">'&.$$$7$".<2J$=,:3T$7$1!">'&5G->5e$9&e7+r.$gD&O$2J$*<$L$ (c,&f.$2J$&4'<$?8I&rA$:!$='&.$(l8K'$7$&G$$&4,+8Y%&x>G~85NT$$+KS.$1+8Y$1J&4'$7$-C56$L�-.$J3A$hj,!$:!$$72 12&8C.">�$1&48)&,:2!$2J$?0!$+K4)$LtfKc.$9&kV/.$�3'$j,!~G:!$-T23s2J$&,$7$"'+8Y$2!+O$(63T$J23.$$$(@ &48)&,:2!$j8>�$*&o.!-,,"CT$()$�3)+.$9&M/W!$LJ2!"'$J367$1&4i+k'J23.$L$(�!2!$-o8orT$7$!pl.$3AJh$ (l>0$('35'$">T2&vM$-i,p>T$1&G$:!$]�$L��$L��$L�`$7��[q$ 

! -'3>@$QD&#$U:2!� 

! $?vc'Z",&I$(>,pG$()$� 

! -i#!J$ZJ:&)$¤+'� 

! $?vc'Z",&I$(,&.+0$()$QD&#$�$ -i,p>T$U72L-.$!2$-,&4V+W$J2$&,${3vO$*&o.!$$'<$2J$(@$"GJ&4Z38A$$(>,pG${3NV$-'&.:$1&G$$7$&GZ",&I$$&G �$-'&.:$*&,+6Z",&I$(>,pG$ &,$%$ �rK.$�+W+5M${3W$2J$ &,$7$?0!$97&Z",&I$$*&.:${3W$2J$ &4'<$QD&#$�$*&,+6 $-'&.:Z",&I$QD&#$�$L?0!$97&rK.$&4V+W$(c,&f.$2Jh$

                                                
1- Net present worth 
2- Benefit -cost ratio 
3- Internal rate of return 
4- Net benefit-investment ratio 
5- Benefit or cost streams 
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`FAFU*v>V$$3J[k>,2"{$O&E$
(l>0$(l>0$L-i,p>T+8u$1&G$$L{3B$-'&.:$U:2!$7$*&.:$t.&M$()$(63T$*7")$ !2$�+W$-D3B$2&P<$(@$">KcG$-,&G -.$(�!2!$GJ">h$ ('35'$(l>0$1&G$+8u$1&G$:!$">T2&vM$-i,p>T] �$L�$L��$7$�� [q$ 

! $j8x'&8.Z",&I$)$('n&0$($!:!1(,&.+0$"V!7$+G$ 

! (,&.+0$?SY+)$Z27J!$
 

`FAFW*v>V$2M[B$$&E$
$+x,J$?0!$jo5.(l>0$(l>0$">'&.$L1J23.$1&G$,&G-2J$2&@$(>8.:$<#${3Nb.$&,$"8D3T$t.&M$-,&$-,!2&@$&,$« J$+k'$:!$~4.$7$«&#$9&kV/.$&,$�+W$1:2!"A&)$�+E.$p8'$-K,+,".$Z&xK0$h(l>0$j,!$&GL$2&P<$?0!$jo5.$ $()$?vc'$!2$�+W+,&0(C03T$1&4I"G$L(fE>.$(C03T$L&4K#!J+B$:!+T$L{&£KA!$J&l,!$">'&.$$".<2J$=,:3T$7$1!L$J23.$ "GJ$2!+O$(63T$7$Fl>0h 

 

`FU*v>V$*wV&o?$9$38&?a$*?&82C$*"+,$|P/2?$$3J[k>,$O&E$
$2!J35'�]�is!$tV!+.$2&@$-!2$(l>0$(v0&b.$1!+)$$-.$*&S'$-i,p>T$1&G$"GJ$h:!$">T2&vM$tV!+.$j,!q$
! =56$�+W$1&4)&cV$1">) 

! �+W$-'&.:$(.&'+)$(84T 

! �+W$1"f'$*&,+6$(84T 

! (l>0$(v0&b.$-i,p>T$1&G$ j8KcR'%&Y$L=56$$1">)"?0!$�+W$1&4)&cV$$ h*&>�$$2J$(@-'&,&B$FR)"A$ZJ!J$�8e3T$%30$tNI$!"K)!$ L$ t8ibT$+Y@$~k>.$7$J27<+)$!2$-D&.$1&4)&cV$",&)$">7$�¬0$*<$�&0!+)$L$QRS.$!2$1J&NKO!$1&4)&cV$,&5'"h$ $2JY(>,pG$Z7+$&GL$J27<+)$",&)$5G(>,pG$($(,&.+0$1&G$(>,pG$L12!XY$Z+4)$12!"4x'$1&G$$1&48>,px,&6$7$12!J+) Z27J$J3A$J2!7$�+W$1!p6!$1!$ h$&,$7$�&f0!$U:2!$-02+)$Z27J$�&0!+)$�¬0�+W$*"8�+)$(>,pG$*&,&B$1!+)$ Z27JLJ3A$(KI+Y$+k'$2J$h$

                                                
1- Payback Period 
2- Aggregation ")."�*CZ*"8'*<)&VM"&56,7"v@t^:"*2A'uR"P.,k"nNO"(*"D4""&R_oR"&%"cEC'&B";""&R_oR"&%c+*,%"Dk,F"+&RC6*;"�&N:""")."ECAAk "X,7"G'�CR"&%%"2"$3"PQ"y&4*,%"2k"2gmJ"+&5%&\6"P.);Q"D4."%"*)"X,7"�()*")&@=3"P*0:2"".);Q"D4.] �l[S 
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! $ Z7+Y$2JZ",&I$&GL$ J27<+)$",&)$5G$(Z",&I$"A$§b)$ %30$tNI$2J$(@$-v8T+T$()$ &GLJ3A$23k>.$$ h$?0!$+K4) -D&,2$1&GJ27<+)-A&'$?c,:$ 2&P<$ :!$$�+W$-E8b.L&4'<$97&rK.$ J27<+)$ (,&B$ ()$ (63T$ &)$�$?OJ$ *J3)$97&rK. &GJ27<+)�$ ()$?vc'$Z",&I$(>,pG$ 7$ &G$=56$ 2J$~8fKc.$1&G$J3S'$ 23k>.$�+W$1&4)&cV$1">)$ h&GJ27<+)$j,!L$2J$ J3)$"G!3#$ZJ&rK0!$t)&O$L-GJ:&8K.!$7$-02+)$�,&K'$t8ibT$7$?80&cV$*3.:<h$ $1+x,J$9&kV/.*7pI!$$J2!3.$+)(KrY$LZ"A=56$2J$$!J$J367$�+W$1&4)&cV$1">)$(.&'+)$(84T$()$�3)+.$(@$J2 ?0!$1"f'$*&,+6$7$�+W$-'&.:h-i,p>T$1&G$(l>0$ (v0&b.$*&o.!$tV!+.$j,!$-W$:!$�B$L-.$ &84.$$J3A$ h$2J $2!J35'�]_$(l>0$*&8.$�&vT2!$$-i,p>T$^iKR.$1&G-.$*&S'$!2$"GJ$7".<$"G!3#$�3)+.$FR)$2J$*<$9&b8e3T$h 
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=56$&)$1">)$J27<+)$L�+W$1J&NKO!$1&4)&cV$Z",&I$(>,pG$7$&G$U:2!$1&G$12!XY$$()$�+W$()$�3)+.$Z"A('3Y$(@$1!$tNI$2J$ �+A$%30ZJ!J$J3A$(84T$%:n$-'&.:$(.&'+)$*<$�&0!+)$&T$?0!$ZJ&.<$L"A$$h$:!$">T2&vM$(.&'+)$(84T$2J$-is!$1&4.&Yq 

! (.&'+)$}I!$7$-02+)$Z27J$j88CT$1p,2 

! ,pG$*&,+6$(84T(>$&G 

=56$-02+)$Z27J$j88CT$7$�+W$1&4)&cV$1">)$

-'&.:$*&,+6$(84T$ &>v.${&0$;&RK'!$

1"f'$*&,+6$(84T -'3>@$U:2! 

(>,pG$-'&.:$*&,+6$(84T$&G$

(>,pG$-'3>@$U:2!$&G (,&.+0$(>,pG$-'3>@$U:2!$1! 

-i#!J$ZJ:&)$¤+' -'3>@$QD&#$U:2! (>,pG$()$Z",&I$?vc' 

(,&.+0$()$QD&#$Z",&I$?vc' 

$2!J35'�]_](l>0$(v0&b.$7$-'&.:$(.&'+)$(84T$">,!+I$$-i,p>T$1&G 
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! $*&,+6$(84TZ",&I$&G 

! 1"f'$*&,+6$2!J35'$&,${7"6$(84T 

(>,pG$ -'&.:$ (.&'+)$ ~8k>T$$ 7$ &GZ",&I$$ (v0&b.$ 1!+)$ �+W$ 1&G5G(l>0$ ($)$ 7$ -i,p>T$ 1&G$ -#+(l>0$$-i,p>T+8u$ 1&G J2!J$927+eh 

 

`FWFA3V%2C$<%9B$~""S,$! 

Z27J$&,$-02+)$Z27J$j88CT$.$23k>.$-02+)$2J$�+W$1&G".&8B$(@$1!-$$t.!3M$?8Ce7$jKI+Y$+k'$2J$&)$ L"'3A $?0!$+,:$�+A$()$-riKR.]��$L�`$7$�_[q$ 

! -02+)$Z27J$�7+A$(Ef'L(@$"A&)$-'&.:$",&)$$(>,pG$$7$&GZ",&I$$?0!$Z">,<$()$�3)+.$1&G$(@'<$Z2&)2J$:3>G&4$ ~85NT$?0!$Z"S'$1+8Y$$+Y!$-KVJ$*&S'!J$(@$J3A$Z(>,pG$&)$�+W$()$�3)+.$LZ"A$(KR,2$1&G$2J$",&v'$L"A (.&'+)$J3A$+G&|$1p,2h(63T$&)$-02+)$Z27J$�7+A$(Ef'$()$$L�3e3.$j,!-.$;&RK'!$$J3Ah 

! Z:&0$-o,p8I$ +5M$ :!$ +K5@$ ",&)$ L-02+)$ Z27J$-'&,&B$ (Ef'$(@$-'&.:$->C,$ L"A&)$ �+W$-is!$1&G+KS8)$$ Z:&0$�+W$ 1&G$ �&0!+)$F8B$ (.&'+)$->8)$2J&O$ Z"A$">A&)$ J3#$ ^,&|7$ %&l'!$ ()$ h$+)!+)$ -02+)$ Z27J ~4.$1J&NKO!+5M$(,&.+0$%/O!$j,+T$?0!$�+W$12!XY$h�+W$1J&NKO!$+5ML+5M$:!$+K5@$$7$?0!$*<$-o,p8I$ -'&.:$&T$$F,!pI!$(@Z",&I$�+W$1!+6!$+P!2J$L&,$+)!+)$$(>,pG$F,!pI!$:!$+KS8)$?0!$�+W$&)$dvT+.$1&GL$(.!J!$ J2!J$h",&)$-02+)$Z27J+KS8)$-V!+W$}I!$:!$�$&)$"A$()$?vc'$Z">,<$2J$-'&.:$(Ef'$->C,*&,&B$!"V!$Z27J$ Z+4)$:&u<$7$(Ef'$*<$()$*"802$&)$(@$12!J+)L$5G-.$j8.�T$&G:&8'$($J3Ah $2J$-02+)$ Z27J$�7+A$7-4863T$9&CD&E.$1&4K'!$ 2JL~85NT$1!+)$%:n$*&.:$",&)$$$9&CD&E.$:&u<$7$1+8Y $+k'$2J$!2$-i8NrT$-V!+W?I+Y$h$",&)7J$:!$�BL!+6!$Z2$Z+4)$Z27J$$()$12!J+)Z38A$1!$:!$&4>T$('$(@$J3A$;&RK'!$ �+W$-o,p8I$+5M+T!+I$)$(oi)$LJ7+'$($$%"M$F,!pI!$t8DJCEOF8B$2J$?8$+T27J$Z">,<$7$9".:!2J$->8)L$*<$()$-i8#$ "A&v'$ ,Jp'$ hj8M2J$Z+4)$ Z27J$ {&V$*<$ ",&)$ 12!J+)$�+W$-is!$ 2&P<$ "'!3K)$ (@$ "A&)$ -'n3W$ 2"O!2$$$Z27J$ 2J Z+4)$J3#$2J$12!J+) ">@$±&bD$ h$ L9&kV/.$j,!$ &)()$-02+)$ Z27J$$12&8)<$(ovA$tfKc.$1&4V+W$2J${35C.23W $-SoG:7��$12&8)<$(ovA$&)$Z!+5G$1:&0"0$1&4V+W$2J$7${&0$�Z&Y7+8'$7$-SoG:$L$��$(KI+Y$+k'$2J${&0$ -.$J3Ah 
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(>,pG$-'&.:$*&,+6$)$ L&GF8B$(>,pG$-is!$%/O!$�&0!+$->8)$$ Z38A$7$ Z"AJ!"#2$~8k>T$7$(84T$*&.:${3W$2J$*<$ -.$J3A$h(>,pG$-is!$%/O!$$:!$">T2&vM$-4863T$9&CD&E.$(iV+.$2J$&Gq 

! (>,pG$-i8NrT$-V!+W$9&CD&E.$Z27J$1&G 

                                                
1- Period of analysis 
2- Design horison 
3- Costs stream 
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! (>,pG$�+W$1!p6!$ 8orT$()$�+W$1!+6!$Z27J$1&G 

! (>,pG$Z+4)$Z27J$1&G$pG$t.&A$12!J+)(>,$Z+4)$7$12!"4x'$1&G$->,px,&6$7$12!J+)$
! (>,pG$*&,+6$(84T$1!+)$(>,pG$ 8orT$ L-02+)$ Z27J${3W$2J$ &G$-.$?,&r@${&0$ +G$()$�3)+.$1&G$">@$ h$:! j,!$(>,pG$-is!$%/O!$:!$ ,+G$1!+)$72$$",&)$&G�&0!+)F8B$-'&.:$(.&'+)$$->8)$$Z38A7$-o,p8I$?I+S8B$LZ"A !J2!+O$;3�2&�$2J$?#!J+B�,!2$1&GJLJ3A$(84T$('n&0$=,:3T${7"6$$h${7"6�]_('35'$$2&@$%/O!$:!$1!$ !2(>,pG$*&,+6$(84T$1!+)$$-.$*&S'$;<$�+W$ ,$1&G$"GJh$ (>,pG$*&,+6$(84T$2J$">�$L&G(Ko'$?0!$(63T$t)&O$q$
! ()$J2!J$�3oC.$(E)!2$�+W$1J&NKO!$ ZJ:&)$ &)$ !+6!$Z27J$9".${35C.23W$ h)$9".$j,!$(�$+G$ L->C,$+KS8 -.$F,!pI!$1J&NKO!$ ZJ:&)$ "A&)$ +K5@$(�+G$ 7$FG&@$1J&NKO!$ ZJ:&)$ L"A&)$")&,$ h$!+6!$ Z27J$ (�$ +G$ !+,: $*&.:$ L"A&)$ +KS8)*"802()$Z",&I$$$-.$ +8#�T$ ()$�+W$1&G$"KI!$ hj,!$ :!$(.&'+)$ 2J$ 72$$L!+6!$ Z27J$1!+)$1p,2 -.$U/T$$()$&4K8D&CI$J3AZ38A$1!$J3A$~8k>T$(@&T3@$Z27J$j,!$Z$"A&)$+T$h;3iE.$d,!+A$2JL$",&v'$Z27J$j,!$ A&)$ (KA!J$?,J7"b.$-D&.$ =)&>.$ *&,+6$ +k'$ :!>"hj8>¥5G$$&G:&8'$ &)$ ",&)$ !+6!$ {3�c.$1&4K@+A$?8I+|$ $-,!+6!"A&)$(KA!J$})&ET$ hF8B$j,!$?,&M2$%"M$-'n3W$g63.$&G:&8'$$d,!+A$()$?vc'$ !+6!$Z27J$*"A+T O!$ZJ:&)$FG&@$(l8K'$2J$7$;3iE.-.$�+W$1J&NK$J3A$hj,!$:!$()$?#!J+B$7$-D&.$9!"4CT$?,&M2$L72$$=O3. (NO&>.$ -G"'&.:&0$ 7$$ 1J&,:$ ?85G!$ -,!+6!$ 1&GJ!J2!+O$ 7$ &GJ2!J()$ 7$$$()$ 23.!$ j,!$ j88CT$ {35C.23W (.&'+)$J2!J$:&8'$tfKc.$7$-NNRT$1p,2h 

! (>,pG$ (�+Y$Z+4)$ 7$12!"4x'$1&G$Y$ 7$�/4K0!$ *!p8.$F,!pI!$ &)$ 12!J+)$L�+W$ :!$ ZJ&rK0!$1&4D&0$?AX -.$F,!pI!$-YJ&0$1!+)$ &.!$ L")&,L()$$.$ ~O2${35C.23W>8x'&8-.$ (KI+Y$ +k'$ 2J$ Z27J$t@$1!+)$ -$J3A$ h$j,! F8B$1&>v.+)$",&)$(>,pG$Z+4)$g0&>.$*&.:&0$->8)$"'3A$J27<+)$QRS.$1&G:&8'$7$12!J+)h 

! $ 1!+)-#+)$0Z:&$&G-is!$ 1$&)+K5@$ 1J&NKO!$ &,$ -o,p8I$ +5M$Z+4)$ Z27J$ :!$$12!J+)L�$$9!p84lT$ ">'&. 12&8)<$-M+I$(ovA$&,${&o8'&o.7+KoD!�(>,pG$",&)$L$J3A$j88CT$->,px,&6$1&Gh 

! $2J*&,&BZ+4)$Z27J$$12!J+)-.$$*!3T�&f0!$U:2!$9&c80�T$1!+)$!$*"8�+)$(>,pG$7$-r>.$(>,pG$*!3>M$()$!2$ ?I+Y$+k'$2J$?v¦.$(>,pG$*!3>M$()$9&c80�T"$h@°$*&,&A$1&4V+W$2J$J27<+)$j,!$-'3>@$U:2!$(@$?0!$+ $p8�&'$2&8c)$;<?0!()$7$$+8P�T${35C.23W1->C.$$(l>0$(v0&b.$2J$2!J$J2!"'$-i,p>T$1&G$h$()$?8CO!7$j,! U:2!$ +)$ *&.:$ Z">G&@$ +8P�TZ",&I$$(>,pG$ 7$ &G$$§bv.$ 2J$ (@$ J2!J$ Z2&A!$ 27J$ Z">,<$1&4D&0$ ()$ �3)+.$1&G J!J$�8e3T${3B$-'&.:$U:2!"A$"G!3#$Zh$

                                                
1- Salvage or residual value 

2a"+.)*03")."2IV>*".)*C1"$305H3"¤&4&4*"s&w4*"�()*"P.,k"¥&^>"#ECF"2IB,L",z1)."<&\@4�:"PC@},%"2A'uR"2kS 
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${7"6�]�](>,pG$*&,+6$$&G7$('&.&0$-T&8i5M$-'&v8KSB$�+W$1&G".<2J$$$12&8)<$1&GISOSPII$ $j8¬8i8I$23S@$2J�����$�]�Á[$7pB$2!pG$()$%&O2!$
{&0$Z",&I$$&)$&G�+W$Z",&I$G$1&�+W$*7")$F,!pI!Z",&I$$&G$(>,pG$$1&G(,&.+0$1!$(>,pG$$7$12!"4x'$1&GZ+4)$12!J+)$F,!pI!$Z",&I$$1&G QD&#$ ����$������$������$�$�$�$�$ ����$������$������$�$�����$����$�������$ ����$������$������$�$�����$�����$�������$ ����$������$������$���$�����$�����$�������$ ����$������$������$�����$�����$���$�������$ ����$������$������$�����$�����$����$������$ ����$������$������$�����$�$����$�����$ ����$������$������$�����$�$����$�����$
����$������$������$�����$�$����$�����$ ����$������$������$�����$�$����$�����$ ����$������$������$�����$�$����$�����$ ����$������$������$�����$�$����$�����$ ����$������$������$�����$�$����$�����$ ����$������$������$�����$�$����$�����$ ����$������$������$�����$�$����$�����$ $�8e3T$q$(is&I$2J����$&T$����-.$2!+oT$()&S.$23W$()$&4'3K0$J!"M!$$J3Ah�$?0!$-r>.$pK'!+B$t#!J$%&O2!h� $

`FWFW$6&[2q$*"+,$<=[&T$&E$
-'&.:$*&,+6Z",&I$$O!$�&0!+)$L&G-is!$%/Z",&I$$&G1F8B$$$Z38A$7$Z"A$->8)J!"#2$~8k>T$7$(84T$*&.:${3W$2J$*<$ -.$J3A$h*&,+6$(84T$L;<$1&4V+W$2JZ",&I$$-.$?,&r@$('n&0$23W$()$&G$">@$hj,!$:!$�3'$+G$1!+)$72Z",&I$$">'&.$L $",&)$Z+8u$7$-KC>s$L1+4A$L1:27&S@$;<$j8.�T�&0!+)F8B$-'&.:$(.&'+)$$->8)$Z"A"6$L$(84T$('n&0$=,:3T${7 J3A$h${7"6�]�('35'$$2&@$%/O!$:!$1!-.$*&S'$ !2$(@$$"GJ*&,+6$(84T$1!+)$Z",&I$$$('&.&0$J3v4)$�+W$ ,$1&G $12&8)<J2!J$ZJ&rK0!h$ *&,+6$(84T$2JZ",&I$$$L&G(Ko'$">�$?0!$(63T$t)&O$q$

! ()$ 7$ ?c8'$ -'&4Y&'$ -is!$ �+W$ 1!+6!$ +P!$ 2J$ &G".<2J$ F,!pI!$ t8DJ$ 7J$ ()$${&.+'$ "V$ ()$ �,2"T F8B$->8)$-.$Z"A$$"02q 

! Z+4)$ :&u<$ {&0$ ()$ ?vc'$ -V!+W$ }I!$ jKA!J$ (is&I$ L{7!$ t8DJ$-.$ g63.$ (@$ 12!J+)$$ J3A�5G$;<$ j8.�T$$Z"A�1+4A$;<$1!+)${&¦.$1!+)$�Z+4)$:&u<$2J$"A&)$(KA!"'$ZJ&rK0!$12!J+)$h$ZJ&.<$?0!$jo5.$&,
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1- Discount rate 
2- Discount factor 
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1. Consumption Rate of Interest (CRI) 
2. Investment Rate of Interest (ROI) 

3. Social Rate of Time Preference (SRTP) 
4. The Opportunity Cost of Public Investment (OCPI) 
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1- Minimum Attractive Rate of Return 
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4- Switching value 
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1- Proceeds per unit of outlays 
2- Average annual proceeds per unit of outlays. 
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