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Abstract

Over the past decade, growing environmental concerns and social legislations
have forced decision makers to design their supply chains with regard to the
environmental impacts, responsiveness, and economic benefits. In this research, a
mixed integer linear programming (MILP) model is developed to optimize the
objectives of cost, environmental impacts and responsiveness in order to
determine appropriate policies about the decisions of carbon tax, technology
selection, location, capacity of facilities. In this model, there are simultaneously
two types of disruption and operational risk for some parameters such as demand
and costs, which is named hybrid uncertainty. To cope with this type of
uncertainty, a possibilistic stochastic programming approach using concepts of
credibility constraint programming is proposed to design a closed-loop supply
chain. A high-performance flexible programming approach is applied to solve the
multi-objective model. Results show that the appropriate rate of carbon tax is
around 20000 Rial per kilogram of carbon. The results indicate that in order to
optimize the level of responsiveness and reduce the environmental impacts and
costs, it is better to use the green technologies in the plants and recycling centers
and to establish the plant and distribution centers near the customer zones.
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. Closed-loop supply chain (CLSC)
. Carbon Cap

. Carbon Tax

. Carbon Cap and Trade

. Carbon Subsidy

. Carbon offset

Tang

. Hybrid uncertainty

ONOUTAWN R



¥4

(Cjﬁ ) CJL_JL& o“)_}’b)"‘\ili Mﬁtﬂ» u:.cif 0 ) Jow f‘)j’

SPL lp Lol ol pl w8le (5o )5 (5l )9uiS )3 1355 (o0 )18 Coudyge e S (e
dgdie d2lye LG (als b Jlo 35w (sl Juad (b (6 5L )ik 9 o0 48)S Hlai p> (Juad
A5 3 53 Y Sllogs omed 955 o0 39y 345% )ik cpl Jlo )5 slaole 43959 b
ol 03,5 3035 a1y 6 5b lp Lo ddS Jlo dix (b ol nl 598 5 9,355
2,5 il e ilizee lagyliw cod (g oo |y LG Slugiy S game x>
S ly panliw yo G LB (g oo 093 2 3 (Sllas Cushidpic Jdsay (pizen
Jodlaiwl Ly olgSioo |y Lo jlade )l yo o0 polate cul (sl 33 123 (lad e
Ll plojer jgbany (Slides 5 JHS] Cosabpas ((Blge (i )3 3) (0055 (536 juite
(oialS gl i la by O] 25 o 00l € Sy Cshalpiey oS Wil
Sirebiy Slaics 45 5l 392 Coibpic ot Plua o 5 (3l pnS ccsilooe
g3y 5 i W) ol dlex 1T lgtl (giluaiae 5 T asgacme eyl olas
‘ol 01 0313 dawgs (gjlws il €8 1 SO (sl dtunails ol 00 Jde il
5 S cbbpas (gl plajen Lol alox jl dis clayially (55 &S )sba;
2 &ty Jie anye)8 slp (5 5 CaslaBpae b el gy cnljl faitas (Sllee
sl Thlise goeo dae s (8l Jae S oshite ol sl sl 0nd 485 L
A dalgs o SISl ool (50,40l 3,509, b g dmog el (5l 0265 (b
e Gl pj gl Gladlie 4 3 me Giagh col b ille cpl (oled 4 a5 L
b2y dged dtandils (el 03505 Jio o (olp dbiadiz Jro o e 55 )
Sy Sl (2555l aw g Jlu 4 ()8 6s) g et ja
b 035 55 el 45 (69l 3,1 siidlge 3 dliuns by Jho p (6,s8l a> ) Ul Y
$0550 el it ()5 CUe 0,13 Al oo S Canlew
3L bl WgSe ol hagh ddamiis dius gl Slaodlas gL Y

OBy sty (gl dtadils el 0y (siloie Joo o gl hmgh
ww oty Jho 900 Bl ()8 Sllle porde NS b (S S5 LDl 5 boanse
ool 0505 sbaansa JS uile, JBlisa Jols a5 5,5 o jlai p 1) slate Baa &b
5 ot aw (GjloSlis 5 el ooy auld Jsb > o) jlaml als ctails
A 636 Glag )l p e sliel ©jgoh 65l (LT by piell cunl (0555wl
Ohler 5 2% bawgi odd Bpme SUST (S 5 CuslaBpas b dblie (gl gl e w5

1. Stochastic programming models

2. Fuzzy set theory

3. Robust Optimization

4. Mixed Integer Linear Programming (MILP)
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