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Abstract

Objective: The environment and the related issues are among the most up-to-date topics
and concerns of policymakers, businesses and even ordinary people. Managers often ook
for environmental issues in the supply chain of their businesses for a variety of reasons,
including governmental pressures, peoples demands, increasing their market share and
etc. In this paper, two types of three-tier green and non-green supply chain including
suppliers, manufacturers and retailers are considered with regard to the government
intervention in the amount and price of green and non-green products.

Methods: In thisresearch, the role of government as aleader is examined in the form of a
nonlinear programming model considering four-level constraints to reduce the economic
and environmental costs and increase the social welfare index by setting tariffs for both
chains based on Stackelberg game. It is conducted in afashion that, at first, the tariffs are
set by the government (supply chains with green products will receive subsides otherwise
they will be fined), and then the price and quantity of the products are determined by the
retailer, manufacturer and supplier according to those tariffs.

Results: Finally, numerical examples are presented to illustrate the model and the
sensitivity analysis of the importance of the role of the government for each of its goals
and itsimpact on profits and tariffs imposed on supply chain has been examined.

Conclusion: The results showed that the profits of the supply chain members are
significantly dependent on tariffs set by the government. The best balance between
reducing economic and environmental costs and increasing the welfare of customers is
obtained when the government attaches the same importance to all of them; this means
that it can meet all three goals alike as much as possible.

Keywords: Pricing, Green supply chain, Government intervention, Game theory, Tariff.

Citation: Esmaeili, M., Zandi, Sh. (2018). Intervention of Government in the Competition
between Green and Non-Green Supply Chains. Industrial Management Journal, 10(2), 297-314.
(in Persian)

Industrial Management Journal, 2018, VVol. 10, No.2, pp. 297-314
DOI: 10.22059/imj.2018.262181.1007464

Received: December 3, 2017; Accepted: April 20, 2018

© Faculty of Management, University of Tehran



i gu g o (a0l (G100 g § oo Sy 50 I g8 WS Ioe

hrons] 2 yo

d._ou.:‘) ul)_al ‘ul)—'?f J)_ca)Jl o _isly ‘é.»L_w (e ouSisly ;CJL_@ (—wAigeo )L_n.ol.! 6J9:_u~0 LRV
esmaeili_m@alzahra.ac.ir

S Mg

zandi@alzahra.ac.irsh :asbll, . ol ul oyl e5 dyo Il oy mlio cwdizs 008l (lus (awline (558 (gozeiild

oS>

5 Loyl ge dLglojlus o) ks 00l (sloasen g 5,0 Colio dlox Sl el 4y bgypo Blus 5 G Lo 1800
b il 58l e 00 yo sladiwlgs ¢ Fod slaylid dlon I 55505 LYo 4 b )SgcunS el ol pas .l (gole poye
Sy g o G 02295 £55 93 o (] 13 58 oo Jai 3 |y aomacin 5 Bl 355 (el (sloo o] )3 e g 355 I3l
o o e g e OV guane Caod g i ;0 g Aldlie 4y dogi b 439,800 5 g 0aiS s oS el Jolis  edaw 4w

ol 0l

a3l Glidl g (amecan; 5 olaidl slaauie (015 4 ey sl ey ljied Slod (A (Giagl cnl ) Hdgy
Srcadgazs b (Jad i (ghyaelin Jho JSba oS bl (il olel 025 93 2 Sl (2ady e b (sloi] o)
Joaze (sl g Al coby ©jpod juw Jgame (el (sloopos sl) ad s Lol &S sy5bas 950 W)l (xlaw o
993303y 3 lawgs WY guaste Cuoud g jlde dvad x5 bl o S0l poe o> (gam 3l (deu > Gl Cygody juwpd
D9 g0 yaSie 0ALS A5 5 0ALS (el

95 Blual 5l K 4o 4 cdgd Cuadl line (g9 Camlun Julo 5 Canl 0 039] (3ae (slaJlio (Jdo gupid (ol &AL
Sl 01 @og (Sladsy g Jols s p o 3 g (Leleil o) (adld a3l g (amecums g (solaidl slaabja ialS)
Cowl 0l s uu:b Lgl!bo).gd)'

el Eg gy o Jloc] 485 4 dtnly (6 puSantin yobods 1ol 0,565 (sliael Sgu 48 amd o )i ol 26 g Al

dl)_g cdg as '\’ld Canddy o8 b yidio o8 u‘ul)ﬁ‘ 9 e g dlaidl slai e ials oy 0}193 PP (e
Djlw 035905 1y 355 s dus 4o Wilg3 o S d B a5 Uimo ol 4 908 JiBB SLuss cuenl il aen

455 663l d,ai (g a3 Nhe G (el 0050 (635 Cansd 1D 1g S

Cuprdo dolilad juopl g s el (Lm0 yu505 oy alBy )3 cgd dlslie (AYAY) Mo ¢ 655 f yo ¢ shamows] 2L
XVF YAV (V) o i

FAF YAV oo ¥ o)lad Ve oy93 YAV (et Cop e dnlilind
DOI: 10.22059/imj.2018.262181.1007464

WY/ VPN 2y OFREANY sl s

Oyt oBuisly o e 0uSish ©



o g ot (o (S80S 5 e Sl 3 Cgd aldfae YaA

AodRo
Lo 350 42 45" (00l 0255 ol oo 3 oS8y (2B 5 (1> (slaplad] e gacme 51 sl e s (0l 005
S 53 390 S Whpdy s (ol 03285 (IS 0l 03 Gl 4 993 e (Sogll sl Sl sl 5 e
baiin g dgw o SOl (Bl e el 0505 Cupte Baa il Jxecin ) lcusl (5K
i GlB Ggmen Jasmecun Pl sl 0205 polie luly) 3 5w o > (Jatelin )
ojgyel S jitie (sloaZaLd 4 (yrej o) adp S 5 SIS (oS i (Bl ¢ algn 5 Ol Sl daosnyY]
b olojen (VA5 s 9 033l 5 YooY cogine 5 025 o) ol 00l o oy g o)l ganS (ol i oo
Colox (gl il ol Jlasl b gLl b g brcdgd (o) 05 59y et j claglzu ]34l
5 o) S oo M ¢(0 0,8 s 01 S5 Bg) Sk 5 Sy 5 03T (glasoly Aoy 2 b i (slasoly ]
sl 03 olrm) el S5 5 aorecuns) Jluo 0)l3 (oges (BT (I3 L (V10 gl 5 o 5 Yo VF ool
N3l 3 dgrse Y gz Slastie & SV gams 5 plin Gljibe ) 0 59y eatl lals 3 S
g «MgS (oST3lte cg5) sl 03,8 My Bgw Cma barma b I8l Y g oo 4 gl Jles g 03,8 g5
OS5 el (slmo 255 53 aoracuns; (slacuslw (sl (g 33 (VAT ok 5 VoY logSsl 5 iz el
Y 2529 b &5 it Sbyide (o nl 53 o3 S Sl G j lae L )3l Y grasie ag5 4 SV gae
e Jolge o Slgicce (b yide 18, ool Jds S (o phBl syl g (05Kl SV gaze b5 4 ik )3 few
2BTb oo ¥ gazma b duslia 3 syt OV gae &y (ooyiod G OV game (g S dex |l
St i Orer Al @il (St bl w3 ol b G SV e Jamecun sl 4 G
jropt g e OVgarxe plojen Mg 4 wde pltie Qla g 08 (B pljie bis gl (BaSay
Lo )3 1) 355 @l g 0l Lil38l LS) 4 cons I3l )3 1y 395 mrew Wlgn Gopb ol 516 a8 o plaBI 2 3S01
P A8 Ojgo Sbingh g ggdge Slodl sl ) (WAY (S (il 5 (olisw) LS (e 39290 (G,

g0 )90 (el (sloe s 5> gd Aldlie g ()5 Cuand (huw (ol 0y Ao

g 3 Al
9 4PS 4 5 10,5 MG (il japd g e Jpae 0lSMG L el 0005 (WWAY) ) 5 ol
5 35 yoie b 53 53 jrwped SV gane (59) gd bawgs Cllle Jlasl b olpod juwjud 5 jow 9,305 95 elos
Cod g 4j il 40D )3 5 ooy Jpaeo p Sllo Jlosl L cdgs o ol Lt ol gl izl 55 5e20l
Dy (Jatelin s Ll d9ut0 4t 53 9 Jew Jpae (K jew gdaw Sl cage Sl oo (Y gazee

L5k 2oyl3 51 (g yder s Sy g oaiiS el G L el 0265 (sileSinlen (sl (Vo0V) ) 5
S 53 dgime 1y 5 g g b iy By Bed 5 oS el (el g 238 oalitl g BeaS blhus il
(V++0) 5 5 gl 02,8 o (S pltal - oS 5al) 35 p0tels g 38500 slocdle 0w |, altuwe il i,



Yaa Yb)w AR 0,93 Iray 6‘;:&;*0 Sy g dollad

5 S > 5 Sl - S g5 5 5 slassl oo |y by ybed s g e JUIS 53 oo 6 IS Cnsd )
Jie S (Y15) gl g S0 (bl b 00,8 sy g B35 Sy g odiS Mg S Sl JBIS 93 (el
ol bl Jao 203l sletiy (8 Sl Blao 5 ()8 SLUDI sy (bl o el 0285 4S8 ()b
Ol & b patia Jheo ol SaS 38 o s |y (ol 00285 4 sl 53 Sl (prizeen g 25 dingg
Ol oo I A o s (S Cadd sl Gizen o el i b el 0055 4Sid sl 3 e
] (gl el Ll (sl 53k sk 5l g Ao Saas el 00255 o gy 42 (V0Y) 3590 5 plsS o
9 95 3y oMl ()8 Lt g 4ol dlge yas ad o Jamacun ) Sany R jolated (EASAg5 bawgs 0ad
022 90 g sl gy ) 3 Wl 53S0 ) S S £ S Lol (g5l Jue ) elisl y (Y4 +V) g
o Sculow lal pas g juw lacwle (2l (558 93 )8 0S5 B 9SOyl pae 5 o)l
O g SIS (YIA) sl g Jloor 0] camdey 00 ol <o oz )3 ) o o sl g i S L
Jyazma 03315 93 b il 072005 Lol 53,8 gy 2 e Jgpazma b ol )3 1y samw Jgpaome (Sizjam 42
2 Syl g g pseds a9y mjsh JUI B 1) 355 Y gaze g wib)S s )3 (30l BB juyed 5 e
yoauSadgs oy g a5 1) Sl bl 38 jel o (gl 200, 2 38 500 5 S 00 2l 9
Gaglge 32 0gMe ¢S yate o )33l LS gy ol MBS i )3 gy A8 )3 1) g Bed,S g k) GEE
h ol cuesd (YVIA) 925 g aodle cunansl g o g5 (391 o S 6 3VL 23 b o Y g iy
s 9 2535 g0y 2 08 B SN gamo (5 gler (55U Slais il 4 dag b (s> el 025 52
Sl g3 o3 (52985 Canlons iz L sl ol Db Caosd ygomes S13b 5O 4 YL (Ll 48 0l
3 oglog @aently 53 same agi aplp & Wl cusd wmm pl 4 MBS S 0 |y s Jpae Ay
W) s SV guate B ypae 4 (5 b 5L b yde 5 35)l0 Call &S cunl SlacS b
e 5 2l o b Lol 481, hgyBed 3 5 0aSud ol (el 0055 93 (o By (Y4)Y) g
Sl 25 oyp Jyeiel g S pete Al g3 3 |y Altes (g9 B85 a3 ) g Jgaze (B sl B
Jow Y gaze Mg 4 oaiSays &5 b sl wBl LSS 53k Jae S (YY) s 5 (Blaee « I3 I ST
ol 4 Ll )8 @l o)ls eageyr 1) S SYE 8 el plytde Gl Colgiae Sigped s g 33l e
S g0 a By (58035 5 oMSWg (i (Siales sbul b (laecinj 5 oladl lacyjo o JobS
LBl S dipley 4 Jgarme (3)5 s Bojb | ailgn lialacs el (3,5 Llyen b (B9 803,55 oaiSags
Pl g S peie b 93 )3 1) hes ploj 5 )T Cdd lapraal (Vo)1) Sz g Sy glo il o
slapraai p hed gloj & Wb (Ui 5 )8 adllas (S pdSal = (hg)803 8 9 SplSaul - eriSulg)
e 052055 S5 (Y215) J g Soler clf e 2,15 vty Lisel GG 3900 5 s JS 2900 (105 Cund
P9 S U Gyl 1 500,835 1) o Jpasme S a0 45 2008 oy |y 4690 5 JUS L

s 9 18)S )5 3 1) 39 s Al 355 S 53 35 Ll by o (oo (s ytte Cawd 4y (B9800 5 g euitins



o g ot (o (S80S 5 e Sl 3 Cgd aldfae Yoo

ool Cunddy ol dulio 4 Coles 45 9 153,85 o (65b ke 5,0, 5l oalil b S peiels g 55 jes0 s g3 1,
A3y el gy )
59 5 20,8 blod 1) oy (185 cgd gl ol o g ol @] 5Ly (1B Jue S (VIY) ) 5 G
Cnl 39 A, 55 53 g 1) 391 B9 0005 Sy g OMISAE Sy 050503 Koy &S Gaas g s (e 005
riine Oylla3 (58,5 5la5 ) b 1) Cgs by s g (92 e Sl Byl ()T sl ()b
ladizzn (alS gy Ban g Cul oad 48)F 5 55 (e 55 el 0285 gl onl O 38 e Sl
Sl 5> sl 3)lulinl (Sujew 423 9 2290 Jpare (Sujw 420 om OgliS 4 A2 b (Jatelun
B et Jho )3 oo (Sl psile (lgisds (1392 o 4253 9 Jaw el g faw SV ganme (59,8 Cuad g Clgd (Slaed
Ao (pl &S 29 Slbe 735 51 o g F 55 il 38 ).ul.’ 0ol Cawdds s ool p 608 a8 il 4
s Y guaeo 3l i G 65l 405 bl (Y2VA) g2 ol G381 (el (sl 25 9 g g L5 o
S99 45 3 Gl g9 @l )5 ey Wl Cuasllas @ B, 5 )3 b Y gane (9IS 3 1) oyt
o1 b el 2 ogMe sl dudo o peé SV e (b yiihe (> g o 2SI (5l o SV guazme (b yiie
P 4 (0B 0255 S5 sl Jde oz (V9OY) 5 g S5 sl 005 )2 55 W0 ASUg5 2 oo e
- ) s dw 53k ()l (55 mrena Sl o 0l )] By 000,55 eAS AN S el | ISiize
Sl 6l o st delyd 4 Wil co b o]yl ol ol amess Lolol 390 ¥ gV S Sl clav il g 9w
9 IS ilwdinge 9y ol 1298 ocie WS oed 08 lie Liael &7 loj 4 G €S )lie 3 0SS b glae]
b ol ©olis g o dadllan oddaw dw ol 0,00 o ol dlis y3 ] o Cawdty ol 050 oS  Sinlon
0355 () > Cgd B iy i g o Jgazme oMM (el 01005 Ko (8, a5 )3 pile gy
Byl sl ks ) oolinl b o prdawgd s dils 3l 0005 Jdo cptiz (WWAY) i3l,Kan 5 (unons] .l
@BLl ) oSy Sy & 4295 b dian dils (el 0005 S 53 &5 WDy s pl (qwyp 4 g W3
ool 51 Sy s Wilgty & (pae (sloJgae (6)glaer Slite clagsliial (o ) sie o cuslio 35l
(Jypare Cuad ooy doras Cuord Ay plie cslynl o ulul p gghite (pen 4l ST S dii )
Alslas ;3B alis o) 55 608 s |y Gl i 5 By sl gane $yglaer sl (4i25n) Sl
sl 01y gy D9 5005 5 OAIS A @S (al Jold Prbaws dus Jras el g fums (el 0255 £95 93 2 g
Joo Sl (3 JS5 4 s 5 el 0055 e Jolos o daimocinnj Bluws )3 g (aelS 15 4 g b
ol g amacn 5 (solaidl slaaja Gials Jlisa g 0,15 eage |y oy G585 Cgd o 3 &S sl o
9> (5300 J) o 5 3mm 0B (Slo0 255 sl darsz 5 Bl (Sladd s e Ban ] elainl olb) (il
b g ggose sl 52 48,5000 (clotingy sl ol (el 0,285 (530 §] SV guazo Caaid 9 A5 e
g b Cusl oddi gy 0958 B Alie ul (el 00 gilae Aty Shagly ol (Bs &S Ll

D)5 (sdikid 35 JSb 4 Glge |y pol dlie oyglsi 0 plodl la)lS



Yy Yb)m‘\' b)sbc\vq‘/‘éﬁo%ﬁ.\aum

ol G sl imgh 3 5,800 5 g oS uer 0liiS el ordaw dur ol 0555 G 43,5 a3 @
ai3)S Jlai )0 e 803,58 - 0diSuei b oaiiS el = s uler ol odaw 93 Oygody el 0y
o] 0445

ks b sl simgly 53 dgd llas b olyan ol b sum Jpuaime (el 0255 (i (58,5 5 0 @
Cawl 005 =5 wto)‘w)&

owli8l g et g (oolaBl sladnie yials Jold oS cdgy (glyp slate Glaal 83 Sy > e

ol elain] olby asls

9 by 5

(o s b JIS5Lob) (Sam o g (S Lasma b HI5500) samw Y guao 480,80 a5 )3 1) el 0005 1y
0538 sl g 803,5 g 0AISI g 0 (el S ol (al 0155y it o8 (3ol oS WS e Mg
o> slacuwluw (08 il 4 an g bl s o puf b G u,.ob 035055 M dod 1D AJgi ke &S Dgus oo
2 g o sl ond oaliol Syl (g3l 31 gl 53,5 St (sl el 0555 b Culdy 5 (6 S aena 3
00 3)ly 4 ye5 pl WS n (0B (Slm0 555 (Sl 4385 () (5 el 295 Blal &) (s sl ey S
Clyd gty juoypt Jparma Sly g Ak Sy Gppon fuo Jpazme el slhoyss 4 s> (s |
Ore sl Sy 46,05 e 5 0SS o ] b 45 ] 395 i e 00,5 g S 2
Syt b ilae s ol 53 S o et |y 53 acadd 35 018 (el g oaiSudgs o Jlisay g w8 e
And oo i |y (3 3 gy Jnlpe V JSE 38 amld digy 1) 395 48ya5 (el 050 (slas] gy

QUL )08 ok 4y dagi b (WS 5 (g 4 (S35 pwend Jlg5 ) S

[FY1PY)

Do o aBp Jhe > aB) 4 (oo al)l g preuad (sl piio (Byme 4 cying Sy sl iSu ol )

v (51 o
Cawl ([ =1G) 0 pe b (1 = g) o Jypaze oxdd s oS oid aid )3 a5 )0 1 bl qounoual (sl yuxio (gl



oy 9 oo (ool (510052055 oy gl 3 9> Al lune vy

oG 052255y )3 (5am0 8 L) § Jgpazme Gl jlado G

(e b Jow) 02285 My Ao Lauwgs (G po b Juw) T Jgeanme JS' ()l jl0de 20
(3308 b jumw) J..ol.) 0 3 5 o.\A.Su,..ob o dlgduin Caoud W;

(3o e b 3a) b 0,255 2AIS 15 ooy o s

(oo b o) T g9 Jpamen 31y p0 d Clgd Lags 0 3)lg 4305 it

B yiol 4
(3o b ow) (05 000055 )3 (g B33 o 1y
A; 2 v ooy b aw) T Jgamme lp il (59,300 3 s

b, = - ‘.\Jy)l.ma.,w(l Jya)u) u»9).90.>)>w».9w»lm> o po :b;

()...w )...c. b )...,.o) u~°;b 050§ s n;

IA

AN g oy g o SV game (50l oy A
G 2+ odiiS ol (sl (oo yed b o) T Jguamo d5ly 0 puite dizjon <€’

CiC 2 v ihgy803 5 (sl (ol b juw) T Jpameo a1y po e 4iz 3o :G;C
"2 ol Jgatmo oaiiS (el (sl ol aizjon o)

fl 2 d Jpame oxiSaly sl ol an off

fi Z s ol Jyame g y03 3 (gl <l anjo of;

(a0 b o) § Jgpuaimo 00138 0 (sl g 48,55 0555 o o s

(oot b o) T Jguaen oaiSulgs sl g 48305 @595 8 Bim

(oo e b o) T guaze 9,303 3 (sl g3 885 @j58 o pd Bir

€=+ d Jypare 3olg p Jasee 3 e

9 >+ N guao gy 015 dlo) dasome S39)1 & 4l mnass 4izsn 455 10
D>+ ik JS Lol )laie posine D

Lis Z + @S el (sl Jgub JB 390 JBlis L
Lim 2+ 0xSady ly Jod LB sgw 8l :Limy

LiT Z . “)139):90.))5 Lﬁ‘)'f J9.._9 J.:L‘? Do JBL\;- :LiT

o9 3 Ju
L o) Jgmammo (ig)800,5 Cund g) ol il w0230l Al 00 Sy g jans Y guae dllie cpl 5
5 Voot (Sl 5 dusS Vol o Fran VA islIlil) conl Jgame 53 10 05 jlade I (onl (G 8
Vadul) cies LSy (ol b ) oo jonij den a5 polie aSul (5,8 L5 (Y10 )5S 5 S (el

Lol 04l Cunday



Y.y Yb)m‘\' 0,93 Iray 6‘;:&;*0 u.l).i.\‘ouu.»aﬁ

1 (Qi¢ Q) = a; — bi(Q; +2Q;) = 1; = a; — b; (niq; + Anjq;). () adal,
[ #j=gmng

cooli 0 i) Sgu N9
Cowl o g=3T @]9., O,,“l 2 ol 005 03D Olid &0 w.nl.’ oy bl I S 3 g @]9., ] O"»‘ 5
(292 3 s 1 b 0y dar Cgd 4 oS sl oge 355 )5 @5 s b Billas | (el 000 oS
pow glaw (ABALS] 4 d2g5 b 5800 V b pl 028) 2 4 15 Gl pd Egerme S L AL Jgae
1S glaigS ey el 45,80 53 dgus 008 o ¥ dlayly cdllde &y (39,800 )
b je Jpame (9)8005 (B9 Cuod — Jowyd b juw Joae oMISAg (0938 Cuend) =(5g)300)5 dgu
Jyaze @iy 9 SO ladija — Jpame lp Cgd (g jload 3)ly 4y — (0)ldw ke (G008

A3 o Ui 1y a8 el g 0aiS g dgw g ol (YoIA) cosUlbasls allis 5l 48,5 F o ¥ claala,
1S glaieS ey
(3rose b oo Jgpaome oA I35 (1595 Cuosd = Sams o b o Jguaio 00038 s 195 Cme) = 0S5 3900
Jgame Myi (sladinsa — Joamo (sl cdgd (ggu jload 3)lg a8)5 — )l ke
— (st b o Jgaome 0dd ploS dlpia — Sl b ja Jpeasre 00 el (B9 Cuad) =0diiS el 29

Jyae S gladijo — Jgame 4 bgije cdgd g jlodd )y 48y

mi = (1 =P + 0 tiqi — ¢iqi — fi i=g¢ng (¥ k)
i = (0 — Wi + Ot q; — f; I=g¢ng (¥ et
msi = (W; — " + 6isti)q; — [ [=g¢ng (F dal)

B> dgw @b 0 S diuiin gl (hg,800 3 lanl ccdgdy dilie ot juwpul g u,,ob 0325} Oy By yd
I3l ologyBe0 3 by e it <ol (B J1)8 oo gsbs 5 3l e dy S ¥ a5l (55 e

* Ai=2b;(pi=Birt) +Abi(p;=0,rt;)
q; (pet) = j j=Ort; (& dayl,

nE

qi(p‘t) >0 i#j=gng

Ai = Zb](al - Ci) - Abl(a] - C])
E = (4 - Az)blb]
D93 dgw (S Ao gly 0aiS U gl 0aiiS gl dgw a0y ool Cawddy y5,law Hlade ()18l 5l



oy 9 oo (ool (510052055 oy gl 3 9> Al lune veg

U o) I Joame 00 S0 g uwly (o 55] il oy yitg 45 255 oo 48,5 iiie 00LS 0 g8 Choud &y Canns 005 W) g5
ol (B coy y2) ©gd 48 ya5 g 008 paoli Cuasd 4y A g5 b (o pa
(7 sy

b, (16 — 12)

pi(w.t) =
it#j=gng

oS dsnlne (ol 00 0313 Ui ¥ alaly 3 4 g 4 a5 g 0t ol Cansd bl 1 1,

(V alas,

q; (w. 1)
+(16 — 22)[26,,t; — 20;.t;]
nE(16 — 12)

I#£j=gmn

L g 5,5 cp Sl 008 el sgw il )3 olgi e 1y ool Canddy g ydodas cuasd g byl Hlude Jls

(A dlasly) 395 g0 Cymans > dd s polasl s 008 (ol Grusly syt @S ol o 4y g ol (65 Bko

(A s,
32 18b;A%2 1
— (1= b)[A) + 2bi(6)rt; — Ojmt;) + Ab;0irti] — (T - 5)
, 16—-12) 3b;A
[A; + 2b; (6, t; — Oimty) + Ab;i6),t;] + ( r ) [3F (20, t; — A0;,.t;) +§
3bll " 1 n
. (20t — A0jt)] + [ (2bi(c"j — 6j5t;)) + > (2bj(c"; = B;5ty)]
Wi (t) = 18bi/12
1-— 2

F=0B+2)<i+j=gmng

(H)J& L)‘—”’) [ Jgame h)lew Hlado cd] SIS sl 9 000 duwle a.)wSumb Cuosd j odlazwl b L'”;fl

il o Cawddy Cgd 4y5 sy ¢ ] (8) (o hotes Cuaid 977 (8) (159,303 5 Cunid 7 (L)

<o B iyl
L g5 i) il gy (it (rmo b 3am) (el 00205 (sliael S (3 S einiin &2 4255 L (1B Caand >
ool 2 byl 5lade 5 (Dg,303,5 5 OIS A5 AL ral) Inand plas Culeg 13 g w235 dsmalxs |y (lacunsd
oS oo oo o e olyiul i sl 1) cdgd Blaal cuand ] 55 el Candds Cgd (com I osd 3)lg 48y
ot sn S o odlitul EYguae oo Lite BT Lials cly Jlopt 5 o cslaylpl 5 il lacdg
aday gy (Sipses ol b)) Gy caslio Jhas 93 (g pals ooladl claayie 5 | e

1. Environmental Cost(EC)
2. Government Net Expenditure(GNE)



Y0 Yb)m‘\' b)sbc\‘“iv‘éﬁo%ﬁ.\aum

s el (oo 1B Sl 3 allia sl g Blaal (g Blas cpl 55 (2000 (slaallio )3 k59, 00
2 b oAbz ke jlae 93 b i ya (OV VY ccaSUladls 5 Vo VD ccaslllasls SYNY (o g aud) Lol 8 yxe
olsel Jlosa c\u’_CLoJ%‘ Slaal 8,5 1 5 b Wile o gy Dgd o S ped (olail 5 Jaoe slaania ials
2 e p8b bl Gglite e )BT Gt g s SV el e &S psbilen Bl 55 g 0 o
Mo g odd ool e ufb?ﬂ sl I8 Jaore sladisia g de 0 03 lis € LT Jaae A5y
il edasio sladlis (0 oS dad o Ll ]y Jaowe sladsie S daly 0,5 0 0jlal ) few s g jow OY gaze

(VA caSUlasls ) ol o oolaiwl jlxe oyl

Nn
EC = ZZ£1 pegqg, + Zk;gl PengGng, = NgPegldg + NngPenglng (c\ abay,
oA olel p a8 (YA sl Ladls) conl (olaidl slaaijo 8,8 Lo o cdg Glaal 5l s (S

ol drmlome 0520 1+ dlasly 305 oo dslns syl g s (el (Slao s 4 (WL g deyyr 48,5) gy o,

AS e ol |y aue

n
GNE = 2221 tgdg, + Xim tnglng, = Ngtgdg + Nnglnglng (Ve a

Do Ay Bb &S Cuwl <oy Glaal 5 s (S$ 58 b e (3 Jaaste B pas | odd dbul ol 408,

ol @l 8,8l Glyidio a8 (ted VL o Sl ok 5l el ool cgolatd] SeudlS ayy5 3ullas

alio claalal, b balie cdél (gjb (slaJre y a5 w0 Cundty Joame adly Cuogd g 1S cd by Jguaxo
(VY e o Gl VoAV cqaSULadls VA (o g o) 395 o0 oaliin

2 Ay SaS a4 asls ol sl ] W e I s @b ¢ g (oles Cuosd dlie oyl p3 a8 bl ]

1 ny 1 2
CS = 5(2251 dg, + Zk=gl qngk)z =3 (ng(Ig + nnang) (\\ dlal,

] UL)M olé) uw|)3| 9 L;JLa;;'é‘ 9 U\apu Lgbbd;_“»)‘.m wmlf JL,SJc\g co_\i:olf,g lual u»lwl 2 ¢J9> L}l‘)’.t-.‘

o (2 omly S 4 (Sg3) 058 o 3Vl Jlgie jobody (iS5l S pulSiial (53 olul 2 @8ly 5 0950
(L) il 3 oy B drgi b g (Vo) i g (J) WS o QBRI 295 e 1yl (B9800 3)
9 OIS 15 L mos S (el g (Bad l5) 48 )S )1, (6 ysSomona gans (s 53 S plStl by (lgicey
(Hy8) 3525 (o )5 Lacudgiome p)lag 5 pow p9> (65 ool o )3 o5 plSil 93y (lgis s (g 2035

(VAT (390 gy guo

1. Consumer Surplus(CS)



oy 9 oo (ool (510052055 oy gl 3 9> Al lune veq

Min Z1(t) = GNE(t) (Y
Min Z2(t) = EC(t) (WY alay,
Max Z3(t) = CS(t) (VF abayl,
St
ms; » Lgi. 1= (gng) (V0 sl
T » L. 1= (g‘ng) (V alayl,
., » Ly 1= (g‘ng) (WY by,
Qg+ Qng » D (VA alal,
Max mg, (1
Max s (Ve ok,
St
Max i, (¥
Max mp,, (VY il
St
Max Ty, (VY alay,
Max m,, (VY abal,

Jod b dgw Bl S W BV cladbdleol caiid cdgd Bun milgh VY U VY slaalaly o Jao cpl o
29 Loyl b ik lolis JS a8 w8 o by VA Codgiome S oo Cyrendd |y (ol 000 (slael I SG (sl
P iP9d L;l.lba.‘a.w 0 Y Uy dLﬁwJa_\m Ad dgw u)).m.u.» WS JL.’.M\.: c_i.» P co)...’>u) LSL.a.C] s L’>u] )l
X yS o A5 )3 1y 0y sl S waySe oo 9
Ly iyl diie SO (Vo)) b g J Alie o oadilo JUWl (B9, b sillae e Clgpu (slp
At (Sl Sl (i cFimly b Slas oo (sloyeitn At ol 8,5 55 5 b Slyigo (b
(99800 Ay asilywl 4 dsg b oceplply el bad odaw SO gyl diie 4 YL pdaw

ol oads o3y LS Y S )0 oS deus s daw



Yev Yb)w‘\' 0,93 Iray c‘:}‘a&w u.l).i.\‘oulw

Min Z1(t) = GNE(t)

Min Z2(t) = EC(t)

Max Z3(t) = CS(t)
St

Tg, > Lgg

Tspg > Lgng -

Tmg » Lyg -

Mg > Lmng -

Trg > Lyg.

Trng > Lrng.

Ngqy + Npgqng > D.

Cgd o SU (532 Ml Je Y IS

doly 3ib Sy o Ul ey ) 0olil b &S Gl dBin di Alians Sy Jio «cJgd glize CBlanl 4y axg5 |
Ay 5:8) 355 aigaS gl 55 JTody) blis jI G gy IS osed Byl b 395 o Jydsh 0S5 altins Sy 4 Y0

.(Y"a culf)‘ 9 5{;

GNE-GNE
GNE-GNE

2 OB)S 5 5 5 (V JSS) At socadguome 4 argi b (it Jlon) g e Jlo] olie dlaly ol )3

Conl b 35 07 a5 ol S5 (LS nT o Conddy Ay 5 4ipeS ©jp0ds (Bl 1l b Glgisd gy I S

N 5ok sl el s i 5 1o b (s 45 ol S5 1 g (B30 = 1) s (gl Glanl 1 S, 4o
(Voo d oy an 9 L )Sd) 29 0 48,5 Jlas 3 ) byl o

MinZ = 91(

)n + QZ(EC_E ﬁ—CS)n] (YD 4.‘0.:1)

n
R_E) + 63 (E—Q

oy slbadl
Ver g s omab 083 Yo a8 (038l o adpgl (200 Jlta o Jdo gyt g Ao Jo sl pisu o0l
1oly o (g3l 4 (o 1515 Yo s 008 el piite s S o A5 Il Jgeate S o (el 0265
Ve g b9 B0 it dip i sl Jguazma 25l 1 (SIj) 41 gy 3515 VD o e 008 eyt iz g Jgune
sl Jpaze 2oy pn lil 4 (Jgr 25l VO jus s (09 ,300,5 ptie dija g Jgazme doly 2 (il 4 Iy 22y
e & G o ol 5 g 0390 Mo ke 56 CoB (el b ) g 8005 Cod & 90 50
sladuie (als wgaxe oyl Wyl Jols Jaatun; (Sogl jals jslaied, cgdy casl ofenY Wy
9 s SV guame el (slooyoss (sl Bl g deyr Gppods oty (hyide Colsy (I g 08 (oladl

o y5g,803 3 o BosiiS s (gl g /¥ WoaiiS (el (gl c0yo0) slisl s o @jsF s &5 WS oo iy pams



oy 9 oo (ool (510052055 oy gl 3 9> Al lune veA

5553 (o0 ) YF ot Jyazme 150y 5 (sl 5 (028 ) VY il o Jgpame 151y y0 oo 3G sl /Y
9 9w JBlis wanl /oYY &Y gamo bawgi o dlool Jawxe (Sogll 4 a8l yanass a9 cul ord 43,5
sl 005 485 155 13 s coyels 005 (slael plas (gl o (sladiyso

51 > Intel core 13-5005U, 2GHZ. w55, GAMS Win32 24.1.2 I3l s jl oslizsl b Jue
S 4 ey a5l oty Sy> Glaal | Sy 0 (5,5 5 3 L) Uyt 53 4025 b 4 T dpulna ol
22 Sl Sdgd gw il Al 08 @59 sladd ) 5 (ilumer JSe i siluperise dite palie (7 JSK5) Jae B
o5 02255 slioly (e 1l g> dmddyas Jlado (s (2 (6 S oS plSER sl 0 dnlio 02255
ey Caonl ¥ Jga a3l s a5 3 el A ko g ol (slasl aig slociaid lon &S]) o i g
B Bua xuly Coueal i polde (gljl 4 clls Hlos Jlo jebay oS and o LS |y (2050 b ey Bun
ped cdls > S o S 500 (oolaidl claa e Eals y laid ced (ol Clls 13 4d 0 (15,8 (Cuwl 0u 428 \F
o315 g sl pre oo Cali) 5 olby (il i pows o )3 )l Cuarl ame slaalyze SalS i
) Gl Cuenl gy (gl Bua dwya s

(w3 9 janwr) Ldd 25 g Cdgd Bud aulgd ding p0le .Y Jou

GNE EC CS
Maximization | Minimization | Maximization | Minimization | Maximization | Minimization
vy —¥FY¥F/N A¥/-4 sl Wo/YY AR
Y/AA Y/a) ¥/a0 Y/AA Y/ vy
AN -0/fs AL -YI\A TAM =Y/
Cdgd Buad pilyi Cuod] i cCIL LY Jaan
o 0y 0, gl i | gyl
) wlaidl glaas e gals \
' b laanse Jals v
\ ol cald) g o8y 28 Y
VY VY VY G b dw o (s Cuenl ¥

el jlaz 4n 425 L 0eels 0265 (sliael s il 5 oS (sl it diy ol ¥ 5 ¥ (sla S 0

sl 0045 dpwlne oyl



Yeq Yb)wc\' b)gbc\VﬂV¢W%ﬁMaw

Gl sdls )b dagr Ol Y g

Png Py Wag | Wy Tng L Gng dy thg ty | slw
¥-/\Y INTARE YV/Y- \vdAid YANA \Ya/V s Yas/\o VYWAS /AY -0/ ¥5 Y/ Ay \
Ya/vy AR Y-/50 YV/vY YY/\ WSO Y&V/A¥ WYor/y =Y/\A Y/aA s
¥/ aY/aa YV/YY Yo/- YAIYY \YANY YAA/OA \Y-Y/Y -¥/\Y Y/oR Y
YAAX AVIYA ARTAN YAV Y&/a5 APZIATA Var/vy VFYV/YS =V+/YA a/-y ¥

Qoo sLCIl 1> A dgw &ilg5 £ o

Ty Ty, g T, Mg L Trpg T, 99yl
VYAYY/5Y FYoa¥A ooy Ve OFF YAl Y050 ¥&Y/\Y yasa )
\Yyas ¥v-a0 YYAA VeASY rayry YOVAN Yavy ARRIAR A
Vayas YEAYY SYVY ayv-) i22Z\4 Yoo¥e. Haay FAY Y
VYOV b+ YO¥ ¥Fa. VAFA Fra. ATARTAN YFFY YYAYY ¥

ol 2 S ebled s o (ol 1Y Jads j0 s lo b jlha 0 Bus mle digy polie Hhhses ¥ SS

ol pylas s 13 wdgd Clual o odel 3939 ilg e gu oo odmlie S

Al e o cdgd Gun mlgs

Y.,

nariol senario2 senario3 nario4

B GNE mEC mCS

Cilises el )3 Bad b l3ges ¥ IS

leH)&gHwboM)DH)lmaJiw)bsp«]a.) dy«u)ow é»o9L5L€bd.9)x\cJ5wA).}

ol 04 031> L (Y Jgdo ) i) idlaal 4y Cond cdga cuenl liue calises glacdls



syl 3 s (ral (5100,255 (o CulBy )3 g i laa .

o 3 g Jow (el 005 4y
\e
o o
r~ /
senariol senario2 senario3 senario4
-0
-\
-\
—Q—tg tng
e el 30 jaw gl g e (pol B ad i L S
S0 3 a0 (8 0255 200 il
Sevun
Devee
Fovuo
Youuo
Voooo
Vovon
senarios senarioy senarioy senarior
mg ng

Blido GBCI 13 jauw pa g jaww ol 005 3gu U 3905 .0 S

3 0¢5 Blaal K yn (clyp aS s Cacnl 4 a9 b Blg e cdgd &S cul o] 5l Sk sl Cunsay ol

ool Gall (gloaiy s 0,00 sty i g s ol 00285 (sl 1y 48y ol g 65 0 5 5> S
o8 Lao oyl @ i )13 86 cow 1y s 3,Sles Wlgpe by oldy adld 5 laome (sladiyje g
Jbo sl D9 dbul (650 Cursdg Blaal plo (lp Cul (Sas S 35 505 255 Blaal 51 (S (595 cgd o5
e (oolaidl sladsin el gly SlSS Caonl <oy o8 ya il s 0ol LS ¥ JSE j3 S job ylen

331250 oo (b 02205 & Wy Ajiady gy 5l 23V (o)l ) 2,8 a5 53 o yiiie ol Sl



¥y Yb)m‘\' b)sbc\vq‘/‘éﬁo%ﬁ.\aum

s e 32 0 JSB Ballan sl ol 53 S €l S pd (el 0055 Sl 55 5y deuy> 503 (o 5l
2 laid gy ST Jlo b Gl jawpd el 00055 S oS i 53 90 03933 Jaw el 0505 IS
Bl doy > Ajledy (g8 A yai izman 5 33y g0 AL e (6 5aS 4bya WSS 50T )L pdie olb) ]38
Slgs oo cdgd b oo (a3l juaw yus u,.ob 03555 dgmw Lol cai8ly yials ‘_,..ob 03,205 dguw s oyl jd S o
4 Codgie ool cuoley g (lyide 5 (laree (golaidl) 593 Blaal ()9 b Cusal (59) Comlus ilod plosl L
Gro g g jo ol (5055 (sl 1y W yad (o Fimolio sl Cawd 398 (1K g (i 4 055 (sliae]

Lo slgiis g (5 540
My S lp ly Sl Jgame o b (BRSMg & (Gt g e owel glooyos) lie opl
1S el s s oS 1Sy 2 A g aoracins Pluws 13 g3 (guilS G L olyen a8
rlo g 48 Jae oS pdSl (il JS @ dlins (9> (pum) GRS 4 A2 b )by |y (598035 g eaiS g
Sl (e b jow) Y gae o g )Lk jlude 02) jo 50 AD 4B)S a3 53 gy 0y (sl
S 31 008 gy oy el 2 < g (3 iy b (illae (BAS el g EAS A (L her S
ool 2 35 g3 A s el Samw b 0,255 (Sl Aol g sam et el 0285 (Sl denyr ol oS
e 9 ladl slaania (ials) 33 slate Slial (i8S )la 3 5 0ped) clasl I S je ol e
dgu by Jold o8 (s s slacudgiome b ddiaiiny (ghyaly S I (plde o) Ll
O (0255 y & 045 2)lg 5 (f3ea) 1y 355 (53l ptl (g il TS (0l g LIS 15 ey 03,5
slaize pials Jold) cdgy Bun wlsi | Sy jo (gl Comles bilod g (gdas Jlte (Jae yige S)5 sl 08
322 06 S0y S99 oty i 2 gl 8G9 0858 plosl (i o) 38l g aoe g (g3l
Cuwddy ol (b yido o) (1381 o lamo 5 (oladl sladiyie (il G il on e S QLS @5 A5
1)apdnm)hxlydw»UJL@@I@f:ﬁj@@h&wl@]mdlﬁdgaﬁﬂuﬁ
il 0351

Wigd (o) (Radls iyl g jr (Slio 28] 29 0 @) odi] o) Kitimedy (sl aledleitiy (b
OFisn nizmen 298 oy Lol s dslin sl WS A5 (6 pilicnole Y gae Algh oS (5)sbey
Clbo g Glly bl sy 9 g o5 Jlosl wle (placasdge ;3 1) (9> 43ya5 5 (5)law (e 53 Cuslad pie
SIS b (85 5l )3 aS i Bl Cledbl 4 JolS cleMbl el Sl il 55 &5 (spgbar 1085 L )

8l g LRigg (sl ()50 ey Sl 8 s Jgame sl Glidls g Ly



o g ot (o (S80S 5 e Sl 3 Cgd aldfae Yy

&b

2 g o Y gae el 0,505 1 (g s 5 (6)HS o slauwlw ((WWAY) e ¢ S swly L ydasme o oolisw
DOI: 10.24200/J65.2018.20083 .. o g molio awnligo ds puiis o 55b 4 ka3 5,509, g Aldlie b jumw

L Sy &9 ‘_,ml_s 034595 3 (5)5 8 Jdo (pdin dawsd (VWAY) &5 (000950 {uo po ¢ darousl ()l 3E caodle
VYRYEV(F) o irio Cy o dolilad Lo g5l & ka5 5,55,

References

Allameh, Gh., Esmaili, M., Tajvidi, T. (2014). The development of several pricing models in the
green supply chain under the risk with game theory. Industrial Management Quarterly,
6(4), 767-789. (in Persian)

Azznone, G., & Noci, G. (1996). Measuring the environmental performance of new products: an
integrated approach. International Journal of Production Research, 34(11), 3055-3078.

Barari, S., Agarwal, G., Zhang, W.C., Mahanty, B., & Tiwari, M. (2012). A decision framework
for the analysis of green supply chain contracts: An evolutionary game approach. Journal
of expert systems with applications, 39(3), 2965-2976.

Bischi, G.1., Chiarella, C., Kopel, M., Szidarovszky, F. (2009). Nonlinear Oligopolies: Stability
and Bifurcations. Business and Economics, Springer.

Boonman, H.J., Hagspiel, V., Kort, P.M. (2015). Dedicated vs product flexible production
technology: strategic capacity investment choice. Journal of operation and research,
244(1), 141-152.

Chen, X., & Hao, G. (2015). Sustainable pricing and production policies for two competing
firms with carbon emissions tax. International Journal of Production Research, 53(21),
6408-6420.

Esmaili, M., Allameh, Gh., Tajvidi, T. (2015). Using game theory for analyzing pricing models
in closed-loop supply chain from short- and long- term prespective. International Journal
of Production Research, 54(7),2152-21609.

Figueira, J., Greco, S., Ehrgott, M. (2005). Multiple Criteria Decision Analysis. State of the Art
Surveys. Springer-Verlag New York.

Hafezolkotob, A. (2018). Direct and indirect intervention schemas of government in the
competition between green and non green supply chains. Journal of Cleaner Production,
70, 753-772.

Hafezalkotob, A. (2015). Competition of two green and regular supply chains under
environmental protection and revenue seeking policies of government. Computer
Industrial Engineering, 82, 103-114.

Hafezalkotob, A. (2017b). Competition of domestic manufacturer and foreign supplier under
sustainable development objectives of government. Mathematics and Computation, 292,
294-308.

Hafezalkotob, A. (2017a). Competition, cooperation, and coopetition of green supply chains
under regulations on energy saving levels. Transportation research Part E logist, 97,
228-250.

Hua, G., Wang, S., Cheng, T.C.E. (2010). Price and lead time decisions in dual-channel supply
chains. European Journal of Operational Research, 205(1), 113-126.



Yy Yb)m‘\' b)sbc\vq‘/‘éﬁo%ﬁ.\aum

Jamali, M., & Rasti, M. (2018). A game theoretic approach for green and non-green product
pricing in chain-to-chain competitive sustainable and regular dual-channel supply chains.
Journal of Cleaner Production, 170, 1029-1043.

Lee, C.H., Rhee, B.D. (2007). Channel coordination using product returns for a supply chain
with stochastic salvage capacity. European Journal of Operational Research, 177(1),
214-238.

Lee, E.S., Shih, H.S. (2001). Fuzzy and Multi-level Decision Making: an Interactive
Computational Approach. Advanced Manufacturing Series, Springer.

Lu, Z., & Shao, S. (2016). Impacts of government subsidies on pricing and performance level
choice in Energy Performance Contracting: A two-step optimal decision model. Applied
Energy, 184, 1176-1183.

Li, B., Zhu, M., Jiang, Y., & Li, Z. (2016). Pricing policies of a competitive dual-channel green
supply chain. Journal of Cleaner Production, 112 (3), 2029-2042.

Madani, R., Rasti-Barzoki, M. (2017). Sustainable supply chain management with pricing,
greening and governmental tariffs determining strategies: A game-theoretic approach.
Journal of Computers & Industrial Engineering, 105, 287-298.

New, S., Green, K., & Morton, B. (2002). An analysis of private versus public sector responses
to the environmental challenges of the supply chain. Journal of Public Procurement,2 (1),
93-99.

Shaw, K., Irfan, M., Shankar, R., & Yadav, S.S. (2016). Low carbon chance constrained supply
chain network design problem: a Benders decomposition based approach. Computers &
Industrial Engineering, 98(c), 483-497.

Sherali, H.D., Soyster, A.L., Murphy, F.H. (1983). Stackelberg-nash-cournot equilibria:
characterizations and computations. Operational research, 31(2), 253-276.

Sheu, J., Chen, Y.J. (2012). Impact of government financial intervention on competition among
green supply chains. International Journal of Production Economics, 138(1), 201-213.

Sheu, J. (2011). Bargaining framework for competitive green supply chains under governmental
financial intervention. Transportation research Part E logist, 47(5), 573-592.

Sinai, M., & Rasti, M. (2018). Pricing and greening policies in the supply chain of green and
non-green products with government intervention: The game theory approach. Journal of
Industrial Engineering and Management, DOI: 10.24200/J65.2018.20083. (in Persian)

Taylor, S.R. (1992). Green management: the next competitive weapon. Journal of Futures,
24(7), 669-680.

Wu, D.D. (2013). Bargaining in supply chain with price and promotional effort dependent
demand. Mathematical and Computer Modelling, 58(9-10), 1659-1669.

Xu, L., Mathiyazhagan, K., Govindan, K., Noorul Hag, A., Ramachandran, N.V. and
Ashokkumar, A. (2013). Multiple comparative studies of Green Supply Chain
Management: Pressures analysis. Journal of Resources, Conservation and Recycling, 78,
26-35.



o g ot (o (S80S 5 e Sl 3 Cgd aldfae Yi¢

Yao, D.Q., Liu, J.J. (2005). Competitive pricing of mixed retail and e-tail distribution channels.
Omega, 33(3), 235-247.

Zhang, CH., Liu, L. (2013). Research on coordination mechanism in three-level green supply
chain under non-cooperative game. Applied Mathematical Modelling, 37(5) 3369-3379.

Zhao, R., Neighbour, G., Han J., McGuire, M., & Deutz P. (2012). Using game theory to
describe strategy selection for environmental risk and carbon emissions reduction in the
green supply chain. Journal of Loss Prevention in the Process Industries, 25(6), 927-936.

Zhou, Y. (2018). The role of green customers under competition: A mixed blessing? Journal of
Cleaner Production, 170, 857-866.

Zhu, Q. H. & Dou, Y.J. (2007). Evolutionary Game Model between Governments and Core
Enterprises in Greening Supply Chains. Systems Engineering - Theory & Practice,
27(12), 85-89.



	7
	7- Maryam Esmaili

