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o- Multiple Objectives Decision Making(MODM)

1- Multiple Attribute Decision Making(MADM)



Yo

...... slas, s sle gy oy

Ol S SS9 SasS OSee 9> U ) degemme
A5 (S5 S Olgie 4 Wil e a3l asges
Pl Sl 5 o hs,y absy 40 b o] 0 45 09 a8 S
25 QL an S e Glye 1) a5l S

03ld 3550 ;3 a5 (Sled 3 590 50 sl 8 Slahg, Jely
el MAUT gl s, b snmy bL3 | lls wo)ls 552
soyare Slolas 5 bausS @ bty (nl 50,8 50 e
LS GrSpeal Jsaz rosls I rizes g 0o 5L
B9 0 03B Wi ¢ W >-Masl a5 aisS oo eolaul

- by Op el adlis I slaeads V44T JLw o Vincke
ke 5l diged g9 aslllas (03,5 el B ) (las ) sla
PROMETHEE , ELECTRE (glas |5 sla s, o5
Y--f Jl ,o Figueira et al a5 _ad>s o .5l ol
GFES R s ek lye 4 Ghgy 99 Crl s sl el
i8S ol gl |8 sle s,

ELECTRE (sla s, —1-)-Y-F

)5 ansS cd> o awlic sl » ELECTRE s,
#sln ) balsas 5 bals (b, cnl &Bly 0 )
Gk 5l orzee (o) ool (DS (oo (o p ansS i
5 Sl 53 03l0 o0 43S 93 G LU i 4 LS
3550 G435 9 ol om BLI,I LT a5 05500 ol by, 0!
=9 Dbl Gl el 658 L g Gerd (o
boabal, ol o 352y 4 ban S ol ol anas,
o 4w Sl P, Py Pl «o ELECTRE II
sl zohe Sl @ Qb g0 5 Gl 5l ol
ol Gl el Caws @ slael e (V0)axil oo Bollas pos
ot g ol ool 18 S el )Lzl s anolie sl ezl
buwg il Qbasl Gl 5js0 ojlaeaiz g, g55 aSopl
03l (5 Ry o edle 005 (o0 et o S el
s $s ELECTRE I 35, ELECTRE

cax S oslp Ol Ghsy rl s ol 8 sllkipae

banss oS b g (oidu oy 4 S peenal slossby,
Sl slasgeme g bl Jp anys o Caled yo Wil o
"o b)) eFe S Gl sgame an S Wi
g

slagty, I el dlgls g (ol slaghy, LS 5
o3liiul (6,65 b p 45 AL 392y (Jhodiz (6 pS presd
abbge  slylp slaghy, 3 MAUT) aowx
loslere 5l slasgeme ol MAUT (o, 055
iy fiS o 4 b A wll e all G0 g2 g0 Dglatie
il y9m 3 5l loeegame ol 52, Lalrd calilsy
b jlene JolS (aiged s (2 (555 (nl el a8 518
09l s 4 3)lge 5l By p0 e 00 e K0 Ko L
Mo arlss (6,55 jlme Gold Cawd s Jlre S
eyl b gy —V-V-F

St VPN Jlo 5 ROY bogs L ol slas |3 st
Soze S W Al Aj aniS p AjanS eghe (il 5 S
Ajojlail a4 Blax Aj o Shee o )lxs 51 g0l sl o aS
o @y &l Jo o cnl s (lks Lylpd)asl
S glas Slas (W)l )13 Gllipas Lal,l )0 a5) lojbee
ol anS Chz e Gl Senl ol o8 B 5
S 35 51 (S0 LT 45 398 0 (guoyp b (s alai]
slaslp Sbs)l ol A bl come | gl S8 an 5 4
Loy Bl onas, o Ojge @ Sl dr 4 i
52y pladl g

e bolas ol e o MAUT glasg, S35
sl 43S (e Olye @ Wlgioe ggeme 3,55 35
Gyl Gsy Su e Sezee (A (g, o wsd
00 D9 atdae s job 4y 40T G e Sl S
33,5 oo (et a5 5l lassezma s Conl (s g5
aegazmoy 50 d9zrge anF I Sime a5 b 4
ol 3)50 asgermany slasl 5 s (S vy Sl

ST U SOV N B XSO I S IRV IPUEI S



OhlSes 5 (aligee

UF (s Y ol G e 5 sl asliliad i

i =0 ool ooy dik La3ls sllpas Slowlxe

e 0 Jyed ol )0.5[11:’5[11.-1,.;:1,..-,?1‘1 S
il amsls come )l Ak 4 Cas 9)lge a0 Aj a5

HAEgY o) U’" f..c )0 Oy &‘P ).M ﬁ‘).g d.:Ua;‘AJ.C t)a}l"’"

Qg = ﬂf.;;

= aten
ﬁﬂ* SMaX, | .m R

s Gy = i G

PROMETHEE 3, -Y-\-Y-¥

oligss 5 8,5, PROMETHEE 35, kel als
Brans wldlas 3l 55 5 V4A0 Jlo ,o Vincke 4 Brans
0yl 5l by, ol 5o A Ll g VAAS JLu o et al
09 ool (9,0 @ by ot iluloy @S 5k 4 a5
O3l oeSlee a4z o oS Sl (nl e ey JUET o
Gt Sl Glp dog wales g o Sles il St
by b)Las(Wi) slapyis o Cul ol 1 (28 rizen
Sz el ) cend l wload (en ceslie S,

iz s «tos PROMETHEE g,
ic

Fes

=1

slaods VaaY Jl o Mareschal 4 Brans 1 Jlis «
ol shiie 4 wisls 4yl |, PROMETHEE s, 5|
b S dajlae sl ol Sl 4 5y Sl
wbae ol sl b walss slnl JLae 2 bl e (e
Wl o a8 conl o 5 Pi(CAj, Ak) (v 5 0
Ci Jloe 6lp Ak 4035 & Cons Aj au S Cuma )l 420
Ay eadlo S8 S o Ygene az e ul 09,5 e
ol o s PEPHAL AT EL ) wogh o a3 S
:aoleo

3505 092y (Sl b g Dol e :H{.A.‘-'-'Ak}= a
ol s e )| Bk Ay ) RO

ol 558 o | iy ) R 1

Lk

Slacgazma b ply Cjk oarls aS o 5 ol (Aj, Ak) 43S

59 Lasd] Coze )l liae a5 el oo jls sl g9 den )
Do .ol YU Ak ojlasl 4 JBlo> A

E-ﬂ{-zi:“ijiﬂiﬁ'“_"\- .E' Ir‘: = .l.l ||-.I'Fl.-f$ Irt:l

S0 18N g0 Gillad a3l Jge )8 (0l jo

veer T, F=k

Ms-.\.oSA—J.CAJ)J AKQi)Q‘\SgS)L,:-'-"]bgs‘)-}
5 Aj s Ak o 0,Slas o Doles dle 53,k 5l (o p2)
4 i sl Symyn (slo s oloe e slis 25T
Syl pb Billaspas ezl

oo i D90 ol & (@)llipas 5 (€l b
e il dik d7 e’ 31 cnlpln o dT e s Wl
spas g il als 4 jo 0,8 aeles ade Ag A
A5l 18 lislaastin ol o YU jo cus 5 4 ollas
ban;s » |y oo gonad, &8ly o gonaidb b,
"0 R Az 9 1) bean S 5l lacgee g WS oo Jlos!
Sy90 355 g alils ade Ko anF SO p J8las aS awo
Jsid M8 slatiyiS ol aegarme cal lec S5 15 aile
Sleets ool Jo 990 Allis 3550 33 (xS penal ln
2 S e 20300 € Wbl olan 3 (Ll oS (SsS
JEWY ..\.¢:|9:'> o A gezma oyl o)“..\;'l

Dbl g ity o 4, S esle ¢l ELECTRE 1
ELECTRE II .ol oo 33 BB sloasy ;5 5l slacgoa
Sy S b odlaul e S ganad; Gl
g o0 ozl g sl s 5l sla>,0 ELECTRE 111
"o sbml anss 5o be Js3RE las)l B ekl oo
oud o] yidar Sz 9 Sty o 4 AT 4 09
Figueira et al .sjle oo axlge JSi L1y )] s 55 4
o ey ol ¢ ezl b ok Sl Yoo ¥ Jlo e

2,5 By lyoolgils pl 5l 6,50 slacl g oo )S



Yy

...... slas, s sle gy oy

S il yeS Ao jee 43S sl @7 (AR e az e

el A G045 @508 Gins 0aisS Lo @7 () ol

GAIA 55lw0 ilwJoo ogy ©
039 PROMETHEE ovgy 4 Blaie gile Jow by, o)

S o ahdi N dawgy wilys o aiy 3T 5l slacgaze ol o g
olawy M al> o opl 0 05d ool uled (gow M (glas
55 51 o Yoars dylas olaws a5 Ll oy] 5 sl o Lxs
w oSapet bl oyl 51 oly o)l UK 4yl sl
- b o sy » B sk L GAIA ) o )b
b &5 e 205 o0 gyl (B Glale o o
b sl B 0 Sledbl i g lade ol S Do o >
Sk srSemeas (o8 GAIA b sy o 5l S5
Sl g bylae (gl pled ©y08 Ll 6l (ganed ;08
Glive gloan S oly ploaiss o)l ol ol il
Ol o s vezs ik Gl e LGS Glean S L
Ol 0 S oo o G |y Sz Byle (39 oy (G,
T 0 s oz | Gl A olbeanF il dls e

Wgd oo Hblad
2B sl el bl e o GAIA - s,

S50 )8 4 ol liz! Julow lgie cod

GAIA b jf ol - S

L iy 9090 -0

sl JaS o By Ay ) = 1
d=aj- Sl =il 5l b Pi( Aj, Ak) e o lge 5t 5o
S Jle gl adl e ik

& S Pyl s o Byl dn) = Bilay— agy)
sle g F.'Eli}= Oyl dED o), ol iols e
b il asgezme S DEpld) =l bd > 0
51440 Jlo ;o Vincke s Brans Loy Jgere cumes )
- ,5 5l as slriws VAAS JLs o Brans et al g
255 S ol T (Solo 4 pliice gy onl sblie oy
S plS 2 oS ol sgzg sy g0 5l G Gy onl 5l 950
Simd (50T 480 g Caenl Gl Loy
Ay 5 4 ) mlApdy) olrsir comm)) m3ls S
D9y yal 5 O )geo 4 b lre dan 28,5 1850 b wlgs e

m

wAg ) = EE_LI’F#FE{H;#A?E}
Sal a5 o)l ) S g she G elah)l (el )l
S o ke |y AT 90 G Cemer, | S

205 o0 iy 5 Slplyzr dean I ganad, sl 4

ke (s, bz
'l M
wH4) = mzﬁf‘:—%ﬂk}
k=1
(B (§9as, b=
'l .
0 () =— ) TAwdy)
KL
ojlailaz b a3 50 a5 S o (il Sude gaad, b >
ade oyl 5 )ams e Hl3 onas) 9j5e 1) b 4T Lo
Aaisyse ausS Sl S EP-'{A?'} Olee 4z 2 (3,1
BUESI A_;, O,a8 samslid qs-"'-l::”lj} RYVIRVAPE oW
s> ar b ayS e a8 aS e ol e sanas; Ol

(Sl Dglra)s 1.5 (oo )58 (goiad) )50 a5 ple lawgs



Ohles 5 (aligee

UF (s FY ol G e 5 sl asliliad YA

2 oy Oj90 e g Cude SIS1LEES IS sw)p 9500

diloads UL"' Y Jsd}

Sisle Al e wjle ol Lol adlae o

Caro 3l sloaisled) (69,90 axlllas lore 4y ST e

PROMETHEE iy, 3l eslital b (asds iy o <

J‘)‘ smbg)aéma@l.whu t\b}ow)m Q‘;‘—Y Jg-\.‘y

o jlazo o gl — (Slaislo alo 5o y0 059y slo cdlad | i,
o) S |
S Sllas 5 Joe g5lwoslel Y
S bl g gaandad g owyiws col> Slasl Y
AR5 oS ¥
Silopleitlo s (S0 6
(Sl 355 3lge (o300 ?
wxieo 5 Shadl OB ailsanal Sl \s
Slony &85 5 5 pglanz A
CSgas 3 515 10 050 5 ] A
09155 9 G Shsz ygmypeS Coled Ve
OB 9 Ol s AR
ol8 15" 5 b lazsles dacaeS Elas| \Y
el 15 Olge 5 o JIosS ol (g5 las| Wy
Ol g 55 e JUisl bglas Sl \F
ol (5,la> VO
Sl (g9 plasel \#
ol Sles \Y

o adaly sl ool b wisg 8S g (oo Slao g4 g0 o
"

Zizaly

Dedise S g (oS Jalse ;3U (128, G 5l el Joe

R ST = R 37 SR L3 VO I o

Oy =

ool 5 L] o olbaeliiny & 0 S ol s
5 &5 S50 o b5 cpl il g 285 18 Gl
Saslae> (sordot Camjlme p Jele o 56l

RV
5 oad 435 cilize sladeliiny Jlas il o5
Jedo o gl KoSh L iz glaaslicn y ( Solon

Lgl)b 4 Jj‘-\? )o59 5 U"‘ PR oals uL\.MJ u‘).:‘ 45‘_,_)‘



AR

...... slas, s sle gy oy

Glizo g jlmo (g0 o0l acwlxo (4159l =Y Jgue

Sl 58 50 b ylzo gl ool acwlxo (yl39)

Flerd el y | priis é b i | Codo b (o | Jlals , 0, | oroad J1 | pglad | adld | wad
SNy 0y Y ‘NF SNy AR S BRVEL. B IRVAL
Vean S| AT ] HIYOR - /YVE Syge SLoools (55, p n) i A ey n GBey JZre e
WoanS | VA | ¥ee | )oY s ool Ll
R PCT N RVPLVIVAN BV P Vi £ 41 Soglhae @b e -
WoansS [ YA NPE | ¥R g9 Mol wlol » Cgllas &6 Bjln -
VEan S | YYE | 0f “1-¥a S S e o e 43S
VO ansS | <IYYA | VD RN Colle 4z o arulne -
VFoauS | +/e0) | /fY BNAE slag)lp bz sl -
WoanS | Yy | +/een -16Y¥ sl)lB Gl e o5 s, -
i Qb -
a3 ol gonas,
AVYVSAYSAGSASSATYSAYSAYESAVOSANYSA G s
b -

VYSACSAASAYSATSAIYSAY v>A VT

Sy amui-Y
Al ey g S Coio wl Al AT biles
) Jlod @ 5985 wlio (n e 5l (S Sladg g gl
coolie SRS i 5 smon 5 BES pos Djgo )0
“he lp 1) 3l ol g OlslR sla Sogll wisie
Glags S poas a5 ol o151 B 510yl sg2g 4
ool 5l 500 (Gl a3l G Sl Caio s laes
5 009 (A g (o5 lresly hls iwjlime slas S
S byy 9,5 wilbie 0,03y 5 Cuslaleas (S
S S el Sgnpr o 4 (B, Wl ojlrenix

208 dhs cpul 0 04290

U3 sitin e (glasd yl 58 bl > —F Jgum

+d d- ()
Vaus | YOV | efeA “IYY-
YauS | IYFA | en¥FY ¥
¥oaus | Y0 | N V¥R
Fans | M0 | A oY
Oan;S | NYS | ¥OY | —eNYF
$anS | A8 | YAY | - NAF
Vag,S | NYO | /Y | —envo
JPCISt S ERVAY ST YL LV IV Y2
Vag;s | /¥ NN ep SNEY




Ohles 5 (aligee

UF (s FY ol G e 5 sl asliliad Y-

L 508,55 S0 1, o] 0 S paes 45 wbls (ghisS 4

2Bl ol meog &
o 5 J8u,b oy bawgs o PROMETHEE 3,
U5 il L5, VAR 5 VAP 5 19AD (slaJle o
&S &l olu> 4 ELECTRE g, jl (loais ool
ol olabwe Juls ELECTRE iy, cslacasgions
) SBlasl (35 et @ 5l g 0d S e Sl Jloel pae
W oo plml Jeols Gl b1y anld les o o)l
76 opan 4y 398 Jelse e ol S S a5 joblen
Ngy g S (oo b B odpSpread Sl Jlosl
Ol G5 4 G2l s sl Slas S e
o yé g aastie S8l Ul (gl o)l (ydggans Lansgs
shyls oolitwl 9 od 0 s JJs 4 ELECTRE g,
G5 el gy o (53h5 Glecudgaze 5 lacsladso
S 555 5 Jp S e b s oslizd 5 s
5 ot 4 ol 0si S e ST a5 Jb 5 asl solizl
ORalS g0l o ar o] i)l s Ghgy ool et b
s 3 omte ot S oS s g S 28l
> b5, PROMETHEE 35, cosls aslys o35,
ez ab o9 ol 5o Wlgioe 0dipSpadd 5 03
S50, Pz g ansS e 4 o] 5l eoliial b g esls JSCo
DB (s, Ol 4 (g, cnl oo plil (69,50 aslllae o
S Sl eyl S (S jlarme SIS S50
5 lme o sl Jolee slagyss ST 51 L by, cnl 0
m0 8 Gtalesl )90 55UsS Glagyjs s (et Jlino s
51 > ELECTRE g, ;5 45 canl > 5 il i eS
Sl @ @l o 1) Jlae ol @il jao ply 6)lxe o3
09 ol S ranal oLl o Wlgiee ol nl 5 wipslee
039 Ol eud amule Gllipae by cnl 50 iz
Solsn 3 S lgiee (nlple wedses plis | Lol
Ol & baye slaol)l 5 s S e 5 5 (smjlare
e R R )
4 4ry L PROMETHEE (35, (Ll 5 ol

Shoolaul b calizs (sbvany 355 (gunas ) a5 Coul moly Lo
g ond ol g, wlel pope o)laesinr laghs,
b9y ilesl 5 (emyp @ &S Cesl Lol Gaios o (ol
Pl sk ]y lagts, cul 5 (S g el ol sla
Ol 58 G50l bl 1) agg, gl suls ol oS Sl
b p ol bty om awlie e 5 05 Sl
ojon S 0 b bl (pl 0k O)ge Ll Gl
aS 09l oole 4yl Lhg, Wb Lol oed 488 b 8wl
sdrsjﬁ)b)lukolpljwémdlfjoby@b
REPRENTE

S w55 ol oSiTl 3,50 s, e A sl
5 Dled wd Spo |y Sloy Sue ax he) o lp )8
= s ead plml (i, Gl WisSe aSinl 5 00,8 wlogles
Il e sl e Ol 4z il hles
anainb (g 00, ;0 5 0y9e (g, WAL 5L Bl
Sl gSa wlay )5 a5 Sl oes Lo Guizen 980
il Cess 6558 B s 4 b oS oolil abgy e o,
VAAY Jls ,s PROMETHEE 35, o5 ol 55 LG
‘Ia.u.:s; VAAD JLM: )Q 9 W) 8‘&.}‘ u‘)Li.o.m 9 Brans ‘Ia.u.:s;
ELECTRE 35, $,b ;| i ol olSen 4 Brans
28 e oS gl Roy Log Vavy Jl o
Ol el lre (i e o)lrediz slahs, a0
ax ol JIL g Llae o Coeal a5 aias o olis oy
PPNV PE (_glo)“..\;"

@i slagilesl stejls o )lrediz by, Gy Sl
odd et ()] 8 9 QS renal b a9 (25 sl
Sl oonFp Ghgy ol bl gy onl I eolitul sl
s B 55 9 w8 LB g, S ol @ )l b
Sipe ey e &S S Gl cnlply el aslis

oS ST gl a5 ol g, s o (gl snlial

> A.wl.i )9° uLoLQAl )l J;l_; )_,4 9 009 W‘Qj 5 L.S)‘Jf)—‘-’l-‘



AR

...... slas, s sle gy oy

OlF e 00d S8 hg, 5l oolaiwl b )93 o i 4 Sl 2
505,58 it slooje S eeal Ole Jolas (253
Sldlle bl 5 Jeao 5o il Blas o |y sl ol
polo adllae @l g cilive aietils (e sl

orig iy g Gl Cario Oldllae 5l gloanles Glee a

28,5 18 sy 050

o9y ol secaie ple g (o wd BB 5 eslinal (o)
Srcwlin g 40 oKl 0 ELECTRE 35, 4 cous
abl) o Ly Ll 4 azg b Sk 5l ol I8
b olsice cnlllae 3,50 dilaie alex 5l laools 35005 L
ablio ool 3908 ! L PROMETHEE 3, 5l solaxul
oy ole b 555 5 o Llopl § pzes o5
Sl e s jlaie 9 (Gl Caio Aoz ) G alie

PROMETHEE 3 ELECTRE o ,lioniz s bsy dmslio 0 Jsaz

ol axdlbe gl &y PROMETHEE | ELECTRE | _u,p0,90 S39 | 9,
b9y 3l ookl
PROMETHEE
v Kabir &  Sultana S g oS S g oS 3,90 slaools g4 |
Sumi -(Y\P) (S b (o) i
Cavallaro &
Ciraolo —(Y++0)
Duckstein et al(\aAY)
v Duckstein et al(\aAY) sl sl =l )b Y
v Kabir &  Sultana sl sl Conad pac b ablis Y
Sumi -(v-\¥f) Achillas
etal(v-1\)
v Xing- Ming et sls 3l sl ge s Solw f
al -(Y-\Y)Hatami- b,
Marbini et al -(vY-\Y)
Goicoechea et
al(aay)
Xing- Ming et e S oS el N
al -¢-\w)Roca &
Herva -(Y-\Y)
Alrashdan et al -(\442)
Goicoechea et
al(yaay)
Hobbs -(YAA®P) 3,ls 5,ls Sl I
Duckstein et al -(YaAY)
Hobbs(1av4)
v Kabir &  Sultana sl KRS Gyl il @yad | Y
Sumi (v f) oosls
v Kabir &  Sultana sl YRt &y Sllasil A
Sumi -(Y-\¥F)
Hobbs -(VaA%)




O K g aliges AF by XY o lad o) Lanmes 5 ol aolilad Y
Hobbs(1ava)
v Xing- Ming et N o <L q
al(y-\v)
Xing- Ming et e - s Ve
al(v-\v)
Xing- Ming et IR - Slwlre cds V)
al(y-\vv)
Xing- Ming et e - Slay 'Y
al(y-\v)
v Hatami- Marbini et al 3,ls S,ls S ole o3l VY
Y-\Y) S s
V) syl ool 3,1 3,ls 3 oblg pae V¥
5 P aalie
a5
v Achillas et al -(v-1Y) sl sl 5 & 9lans 2Ulgs VO
Nikolic et al(y- - 9) ol slwosls Judos
v Alrashdan et al -(Y444) sl YR ol Blie S olee | VF
Duckstein et al(\4AY) 5 &) S ponas
v Achillas et al(y-\Y) sl sl o b ablio yad | VY
639,59 Sloodls oS
Alrashdan et al(y244) sl - b ablio 08 YA
2ol sl lxe
v Alrashdan et al(y249) e - P 14
&L

boanwg bl byl AV )bl o jo,ln, Y

(eole plebe Jswflue asz 5 g5l 3hie

Jol Pl (oo

(CEA) oz Sl Sbj,l AYAY o o YLs F

LS‘QLM‘ 0)49 aslis ;o.ws).u CJLuo 4.0....;9;

5 ol&aily s )l ol )15 aeli LL o jptalo

<}

Kiker, G. A., Bridges, T. S., Varghese,
A., Seager, T. P., & Linkovjj, L
(Y++°). Application of multi-criteria
decision analysis in environmental
decision making. Integrated
Environmental Assessment and
Management, ‘(Y), 40—« A,

S piul Asg> (59, p amwy Sl SLs) e

N e TY ogled ewbiblase dlome oL

Y.

AY-

Kiker, G.A., Bridges, T.A., Varghese,
A., Seager, T.P., Linkov, I., Y:-°,
Application of multi-criteria decision

analysis in environmental decision

making.

Integrated  Environmental

Assessment Management ) (Y), d°—

YA,




Y

...... slas, s sle gy oy

Vo

1

2

YA,

V4

Yy,

.D. Nikolic.,, L

environment., Material
£V, TEYo oY,

and Design.,

. M. Herva., E. Roca., Y Y., Review

of combined approaches and multi-

criteria  analysis for  corporate
environmental evaluation., Journal of

Cleaner Production., 4., Yoo_ YV,

. A. Hatami- Marbini., M. Tavana., M.

Moradi., F. Kangi.,, Y'Y, A fuzzy
group method for safty and health
waste

assessment in  hazardous

recycling facilities., Safety Science.,
oy, £VE. £V,

A. Hatami- Marbini., M. Tavana.,
Y1), An extension of the ELECTRE I
method for group decision-making
under a fuzzy environment. Omega.
YA, TYYYAT,

Ch. Achilas., Ch. Vlachokostas., N.
Moussiopoulos., G. Banias., YY)V,
Prioritize  strategies to  confront
environmental deterioration in urban
areas: Multi-criteria assessment of
public opinion and experts views.,
Cities., YA, €Y. €YY,

Jovanovic., L.
Z. Zivkovic., Y++4,

criteria ranking of copper

Mihajlovic.,
Multi-
concentrates according to their quality-
An element of  environmental
management in the vicinity of copper-
Smelting complex in Bor, Serbia.,
Journal of Environmental

management., )., ©+3. 00,

. F. Cavallaro., L. Ciraolo., Y**°,, A

multi-criteria approach to evaluate
wind energy plants on an Italian
island., Energy Policy., ¥V, YVo- YYV¢,
Al- Rashdan, D., Al- Kloub, B.,
Angela, D., Al- Shemmeri, T., Y344
Environmental impact assessment and
ranking the environmental projects in

AR

VY.

VY.

V¢

. Tecle,

Harris, R. (Y%%A) Introduction to
Decision Making, VirtualSalt.

Baker, D., Bridges, D., Hunter, R,
Johnson, G., Krupa, J., Murphy, J. and
Sorenson, K. (Y++Y) Guidebook to
Decision Making Methods, WSRC-
IM-Y oo Youo ooy,
Energy, USA. http://emiweb.

UK DTLR (Y:+)) Multi Criteria
Analysis: A Manual, Department for
Transport, Local Government and the
Regions, UK.

Keeney, R.L. and Raiffa, H. (Y4V¥?)
Decisions with Multiple Objectives:
Performances and Value Trade-Offs,
Wiley, New York.

Department  of

. Goicoechea et al., Y4AY, Preference to

the special issue on multi-criterion
decision making with engineering
applications. Applied Mathematics and
Computation. Volume ©¢, 49- 1.4,

Y44y, multi-

Interactive
forest
Applied

Computation.

objective programming for

resources  management.
Mathematics and
Volume 1Y, Vo- 4Y,

Hobbs, A. YiAl, An

integrated multi-objective optimization

interactive

approach for quasiconvex utility
functions. Applied Mathematics and
Computation. Volume °¢. Pp Yi)-
Yov,

G. Kabir.,, R. Sultana Sumi., Y+«)¢,,
Power substation location selection
using fuzzy analytic hierarchy process
and PROMETHEE: A case study from

Bangladesh., Energy XXX., Y- Y £,

. X. Xing- Ming ., P. An- Hua., Y+ Y,

Material selection using
PROMETHEE combined with analytic
network  process under hybrid



Ohles 5 (aligee

UF (s FY ol G e 5 sl asliliad vy

\L2

YA,

AR

AR

Y'Y,

YY.

Ye

. Vincke, P.

Steuer, R. E. (Y4A%) Multiple Criteria
Optimization: Theory, Computation
and Application, Wiley, New York.
Roy, B. (Y47A) "Classement et choix
en présence de points de vue multiple
(la méthode electre)., RAIRO, Y, V-V,
(Y44Y)  Multi-criteria
Decision-Aid, John Wiley, Chichester.

. Figueira, J., Greco, S. and Ehrgott, M.

(Eds.) (Y++¢) Multiple Criteria
Decision Analysis: State of the Art
Surveys, springer, New York.

. Brans, J.P. and Vincke, Ph. (Y3A2) "A

preference
method", Management Science, YV,
Tevoton,

Brans, J.P., Vincke, Ph. and Marechal,
B. (Y4A1) "How to select and how to
rank projects: The
PROMETHEEmethod", European
Journal of Operational Research, Y¢,
YYA- YYA,

Brans, J.-P. And Mareschal, B. (Y24¢)
.The PROMCALC & GAIA decision
support

ranking  organization

multicriteria
Support

system  for
decision aid., Decision
Systems, VY, YAavoyy e,

. Mareschal, B. (Y3AA) Weight stability

intervals in multicriteria decision aid.,
European Journal of Operational
Research, YY, o¢.1¢,

Yy

Yy

v¢,

AR

. Hobbs,

Jordan., European Jornal of

Operational Research., YA, pp ¥:-

¢o,

. Goicoechea et al, Y44Y, The use of

multi-  criteria  decision  making
methods in the integrated assessment
of climate change: implications for IA
practitioners. Energy Policy. Volume
Yo Yéo_You,

Y44Y,  Building  public
confidence in energy planning: a
multimethod MCDM approach to
demand- side planning at BC gas.
Socio- Economic Planning Sciences.
Volume YV. YA4- YY1,

Duckstein, I et al, Y 4AY, Multicriterion
analysis of the water allocation
conflict in the Upper Rio Grande
basin. Applied Mathematics and

computation, Volume V. Pp Yéo-
Yo,

Joe 0,8 AYAY 7 g o imlas YO
> ELECTRE- TRI olassiz (5,5 paos
Blie dang Glogyb himatun) SISl L)
2585 5 6kl Al g w160 ,90 anlllae O

VE-FF o o)lads eodhols 5 T alone o o)

Nembhauser, G.L., Rinnoy Kan, A.H.G.
and Todd, M.J. (Y 4A4) Handbooks in
Operations Research and Management
Science: Volume ) Optimization,
North-Holland, Amsterdam.



Yo slas, s sle gy oy

An investigation on PROMETHEE and ELECTRE outranking methods in

environmental decision-making of oil and petrochemical industries

Solmaz Amoushahi'(Corresponding author)
Solmazamooshahi@gmail.com

Farhad Nejadkoorki*

Sharareh Pourebrahim'
Abstract
Nowadays one of the most important global issues is environmental problems that can cause harm to
human and other organisms. This problem is caused due to various factors like pollutants and other
environmental disturbances. Because of these factors we need to find strategies for solving such
problems. One of the most important problems in the world is the pollution produced by different
industries like oil industry that has a significant role in the nations economic and progress. There are
many solutions and methods for surveying and mitigating the industries effects.
Multiple Criteria Decision-Making (MCDM) is one of these methods that order alternatives based on
their importance. Ranking problems consist in rank ordering of all alternatives from the worst to the
best, looking at their evaluations on the considered criteria.In present study two more important
outranking methods (PROMETHEE and ELECTRE) were assessed and their advantages and
disadvantages were surveyed. Also a study was done in Arak petrochemical industry by
PROMETHEE method as an case study and construction phase alternatives were ranked by mentioned
method.
Results: Case study investigation and review on other studies showed that the PROMEHTEE method
because of some features like being easy to use, understandable, Ability to cope with uncertainty,
importance the decision makers, ability of visual representation, validity and flexibility is more
applicable than ELECTRE.
So the suggested method can be applied for making environmental decisions and also oil and
petrochemical industries that simultaneously deal with qualitative and quantitative data and
uncertainty. The researchers hope that it would have desirable results.

Keyword's: Environmental Decision Making, Multiple Criteria Decision Making, Oil and
petrochemical industries, PROMETHEE, ELECTRE.
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