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1. Literature Review

Today, in the competitive environment that exists, manufacturing and service
companies and organizations need to measure and evaluate the performance in their
supply chain for productivity and in order to survive. The purpose of the supply chain is
to deliver a high-level product to the final customer, with the lowest cost and time and
with value from all aspects of product manufacturing. The complete supply chain is a
network that includes four parts: supplier, producer, distributor and customer. One of
the most important concepts supply chain is determining return to scale of decision
making units. Return to scale is an economic and important concept in data coverage
analysis that shows the maximum increase in output per increase in input. The important
and basic point is that the detection of returns to scale can provide appropriate
information about the development or limitation of the units under evaluation. One of
the important concepts that comes from the concept of efficiency to scale is the
introduction and identification of units with the largest scale of productivity. Therefore,
in this study, the researcher tries to define the unit under evaluation with the largest
scale of productivity in the structure of the green supply chain in the complete supply
chain and to explain how to calculate it using data coverage analysis. In the following,
after identifying the units with the highest scale of productivity, for the units that do not
apply in these conditions, the nearest unit with the highest scale of productivity should
be introduced as a model.

2. Methodology

In this research, the network data envelopment analysis method was utilized to identify
most productive scale size. In the next step, the closest unit with the most productive
scale size was introduced as a model for normal units.

3. Analysis and Discussion

In this study, we will introduce and identify most productive scale size by using the
efficiency to scale calculation. In the second step, after identifying the most productive
scale size, for the units that do not apply in this condition, the closest unit with the
highest productivity scale is introduced as a model. For this purpose, using the BCC
multiple model of the complete supply chain, a unit with the most productive scale size
determined. After identifying the units with the most productive scale size, for the units
that do not apply in this condition, the closest unit with the most productive scale is
introduced as a model. Finding the closest unit with the most productive scale is
important because normal units can reach them with minimal changes.

4. Results

Today, evaluating and improving the performance of the production system and entire
chains is the only possible way to compete in the global business market. Data
envelopment analysis technique as a mathematical programming method is a non-



https://eco.firuzkuh.iau.ir/

Economic Modeling
sanad.iau.ir/journal/eco Volume 18, Issue 66, Summer 2024, 1-23.

parametric method for measuring the efficiency of production systems and decision-
making units with homogeneous input and output. Determining the type of return to
scale helps managers to make more accurate predictions regarding the expansion or
limitation of the decision-making unit. One of the important concepts that comes from
the concept of efficiency to scale is the introduction and identification of most
productivity scale size. Therefore, in this study, the researcher first defined the unit
under evaluation with the largest scale of productivity in the structure of the green
supply chain and explained how to calculate it using data coverage analysis. In the
following, after identifying most productivity scale size, for the units that do not apply
in this condition, the closest unit with the highest productivity scale was introduced as a
model. To show the application of the proposed method, the real data of 42 cement
companies present in the stock exchange in 2018 with inputs, outputs and intermediate
data were used. As seen, the above companies have a four-stage supply chain structure.
After evaluating these companies, it was observed that 18 units were recognized as units
with the highest productivity scale. In addition, for the remaining 24 units, the best unit
with the highest productivity scale was introduced as a model.

Funding
There is no funding support.

Declaration of Competing Interest
The author declares no conflicts of interest relevant to the content of this article.

Acknowledgments
We extend our gratitude to the journal members and anonymous reviewers for their
invaluable contributions to improving the quality of this article.



https://eco.firuzkuh.iau.ir/

slasl gl

Economic Modeling

XF G slhimio NPT Ll $F ojlad A o
= S 9 sanad.iau.ir/journal/eco

L’j}:

5 03l b s ool 6 pomy 53 (Gos0 e rlRe o it b gladely lulis

Laesls Wﬁ‘}?\ad'u}j)

*‘5,3| f“ﬁﬁ‘

DOI

G| P Iy
. ; %) c‘.)

- %

VYT 0/
DL 0> B bl & alits e LS (0ol Glae iy 5 Shoe S5 2 5 05 03 0l

. L § . . Ak @b
écwlijéﬁ‘)ubﬁ&})&iQ‘)@hb}\}&ﬁﬁ&:@&j).w\)ls_}wsdl@z

VRS V/YY
Al ol s ol <5f§('*“"@ sladsly oLl L}.:L:J")‘)LSJ.;A)"JJ( ‘_;ljr.g.»‘_;uuij) 3l
03 god s 5 peen sl 6 sy Llles o | 5 Lis o 2i bbb o d o
g G el 0 ) ) 22 GoI e e (e .k;.:ww 9 :‘5_,?50\53“’
oslaial by glae ol (gl s Ols baesls Lidig oo Sl eslanad b1y OF avsloes 0952 5 ) )
it ' ) ol ate bl
'J)‘;J‘Qx":k;).”ﬁ u,vl:.ﬂ.d w%b&.l}-b cJ.&LS u.;.du Eﬁ)BCC Lf’f’a'a JJAJ‘ o J}-\) s o

‘5.1..9 L;n\f.l w‘)éds&ub‘jg",%‘d)‘)aﬁ J.:L:}.A wMLdL&J}-b L}J_Lﬂu‘)\w .”;}i. s ‘;53"1).)\
BL s Bae S Olpea Gosem bie ppde b odels s AS e | sy lasit glaesls
Gladsly &S col el Ghils g O 51 (e obie op i b dsly op 5005 o ol

e 3l 63,18 Gaies ol (gobel arsl e BT 4 Sl i  2eS L Al 5 e gole

Lvé.l;—\} &L.NL,:};@J;: J}‘ €l§)> g;.w\)\hl.é.: éb_}\ uw)ﬁ)bf’?l;- dL‘»\:\N C,SJJYY JEL 6..\.;3@
Ao Sl bl Lol 51 K blite &0y S LS 13 ol (ose e oobde o 2 C02, D24, L61

uﬁfuﬁ S rlfjé C,J;)‘J; C“i}’)‘): | 6_/.2.:..4)4.,\.\56)}5 40.,\1.'5.,\.35}5 40.,\25‘;,,:»&
b aslsl ole gladly cgr S Olgsa (os0, obe i b dsly op 505

Al gt el 0L OF sla ko 5 Jike sl s candls s

amirgholamabri@gmail.Com «(J st st 5) &1 nl o 5S35 08« gollusl 3131 oS0 (038555 Aly ¢ o5l y 05,8 SLzils *

Laesls &Lﬁx J.:l:ﬁ“;:‘,))" uu."..ull..»kaw‘u 0 2B )3 (§090 82 wl;l.a wﬁiﬁ\f&h.&’b k;;\.nu .d,}‘ rll.b,,al



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling YW G laasino NFo¥ Okl $F o )led NA
sanad.iau.ir/journal/eco : O Ol 77 ojlad A 0,92

C_,.p_,.a Slasl L
3 W& pskeas 5 Sosee Sl St 5 s baolsle 5 eS8 ol sy a5 1B, slab s o)l
Dparme S g ol iy Bita s 3550 1l S iy 533 e L3 5 Gl a3l L ol
el Jgrazes Sl Sl plad 51 250G 5 0l 5w im 0 RS Ll 6 i 4 UL e

2l Sl s e il e sladlsle 5 baes 1 el slaysl 5 SIS s ose e Sl sladle o
ool 8 ol 4 S 13 0Lk 55 S ol a5 3 5m ile ke 3 el i sl )8 B b
31 el £ e o (s s oS5 @A S s e el S LS
S b Sl 5 kit bl s (58 o 0ins0LE oS 3l 6y S 3 o Sk 5 o310
el slane (..ab odoen

35 b Gosb Ll el by clie 3 Shae ob3sl s Lt 45 Sl cpl 31 32 s oS g 455
modoms 5 5 S 5 &:;l: ey 4 IS jgbay s I3 b e of Sl 50y gl sla S35 oS
s el 5SS e OF Ll st S

5 2 GRSl gl cbie s, S Tlesls i o 5 s (ol il slatss G

el Sladl s ol 5308 il slads SL1 L Syl Sy ol .cw.q\vo.,\j_,._\fv._w..,a} a5 Sas
Losls g Jdowi bled sl U bl o M8 (o5 i (83008 cplir Gpae b &S gl S
ol a6 s e Slasl 53 e Sl ST

(VAVA) Oan 5 755k dhogiy 5 gl V8OV) T Loy a8 Sl (slaosls iy oo (sla s,
S Ol 5 el 5 4l ot oS pmenas sladoly Jotls ol L BLSS 55 (sl s sl Somalss
Shs S ssdeme g larms s adsl Slagias a b st Slbre 5 LS e ks Sl 4
3 S o a5 1y el 6y Sle Slsames 5 ol a5 os cpl s e ckis Al lanl b
rl O3ped b slae a1 1 3l s IS ey (SIS e 53 5 03 el A Aol 3 il
3 ol by kb s S Gl Gl slaesls iy e Olse cow e gladie (K
gl slge 305 (gl g WSl e 1SS laesls idy Jew el 565 08 s o e
Lol ol 5 0L i & Sledst 6l Culgss 5 Wl gy Jis Jam 5 mis oo Slgame A5 5 1 b
03 513 ol 5 3550 (el Sy Sy ke B

a5 oS s Sladsls s Sl 5 Sl Olsmme 4 glaSd glaesls ads Jes Je s

By plal IS oLl dls S s la a1 8 B o bos sl e

! Data Envelopment Analysis (DEA)
2 Decision Making Units(DMU)

3 Farrell

4 Charnes

5 Black Box

Laesls &Lﬁx J.:l:ﬁ“;:‘,))" uu."..ull..»kaw‘u 0 pZm) 3d (§090 82 wl;l.a wﬁiﬁ\f&h.&’b k;;\.nu .d,}‘ rll.b,,al



https://eco.firuzkuh.iau.ir/

slasl gl

TG lasio NFr¥ Ol FF o led A oy Econ_om_lc_Modellng
: sanad.iau.ir/journal/eco

e oo onl 3 g el 1S 50 o (68 el Loy 3 Sas oLl 4 beesls iy Lo
by Jde s e 5 oolaBl psgie K el o33l il ok S esd gladls elis 4 o3l
4 ol l ool 5 g 4SS ns e OLES |y (93555 il S & o SRl ST Ole oS Celanesls
S S b Olelbl Lb5sl Cou gladaly dsd b oan g 5550 55 Ll 0 wlide 4 035l aiS
b ot b gladsly oLl 5 Bome (bl o Cosi e 4 633l pagde S 45 e oalio 1 SO
Ll (S50

e ot b oLl o sl JolS el by L3 &S 3l cpl p ae Gl cadllae ool 3 1Y
Olo basls ity Jdows 5l oslizal 1y OF acslons 0 9o 5 03,8 iy jom (el 6y 5Ll 55 1) (850,00
Gl Lol i pl s a8 pladsls g (oso e obie i b sladsly olulid 51 e aelsl s S
253 e S Olpea Sose e e o i b Al 0SG5S el

Oeomen 5 (Slad0) GlaSd slaosls idg Lo b BLSS1 o ool la sy wila s 45 5sbOles
slasly S fevs s 1y Ol 31 eslizal el &S ks S rb.e.}\ b axx 3 wlie 4 a3l 4l
BRIy au'jf@a O5SE ol plmil Glafassy olal S das e Ola il mbe s 6}5('-:*‘5
ol i el JolS s 05 s e 4 033 a0 g

(Feon) 5 008Y) "Gy S 5 0 b (el § s 5 &S bl o gt 53 bamassy ool 51 SO
a5 b T 5 Ol e parme S izl 3 S IS Sl ol T ) g Jle a3 50
b1y el 6y A5 Ol e e o 5 S 5 53 it el 4 033l Sl 3 sl 3516kl U seol
LS sleul O Ay lacand W 5 OS] glaas gazs 03 5 S 5

Lilss o 5 23,5 hins 1y e iy ol GlaSs ol on b el iy LIS S 6l Il 8
Slamle ool 58,8 a3 3 ged B 1) aleh (s nke 5 oS w8 o iS5 lalad g 3l ge ki el
Sy sl slaslle Lo SUS ladde (YY) TOL 5 o 5 (T0V) Tysse 5 Kl &5 03 o
b o Joe aee glal o 55 el oy s Shae L3l sl 0L 5 o e gl dnle &l 1 el
el S LU T isls 8Ll oS 5 5 S ate i 5 S et Slajle Sla il o 1) et slaosls
LI L (AY) COLea 5 Ul L8 s ) s aie S5 s obIS L IS L6 55 5 Sl
03 Olojen Ol iS5 sl I3 vy 3550 | u:“’b b e 3 Shas el O] e (6 xSo3lLl Ja
(V) YO 5 Olala s s gad olsol a3 1) olad e 5 olad O st b s 5 5 a5

LQQSJ.JASJUJ}M Q‘_}a&ja.}; ;L:.\é_}; WJLT‘NJJQA.F .)_5...64 6‘4,; L.f':‘j) ‘)AJ""’" J:»U ;J.:;u) C"lj'l"‘"

! Fare and Grosskoof

2 Production Possibility Set (PPS).

3 Saranga and Moser

4 Chen and Yan

5> Tavana et al.

¢ Network Epsilon — Based Measure (NEBM)
7 Mirhedayatian et al.

8 Green Supply Chain Management(GSCM)

Laesls &Lﬁx J.:l:ﬁ“;:‘,))" uu."..ull..»kaw‘u 0 2B )3 (§090 82 wl;l.a wﬁiﬁ\f&h.&’b k;;\.nu .d,}‘ ru.bﬂ.ﬂl



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling YW G laasino NFo¥ Okl $F o )led NA
sanad.iau.ir/journal/eco : O Ol 77 ojlad A 0,92

o il a5l gl disn 3 g 1) e el 6 Co ke 3 S Al Ol e 5 Lag 0 Olaiud JLEs o
5 0bie b ler 5 Jyame obib G (Alb G o LB 5l Sbewss Lol pl S s S
30 5 (53l 5 Shee S 13 53 jow el & s o e QLI L gt ps 5 35 00 plonl DS US4 0
ol 03 el e Sl S5 8 Sl e el s Cupe bl ninlsl A e SRl T e
sl 03 8 W51 e el 6 o e bl 6l slaesls i ew oS i e Wl

3500 S a el ey 3 ,Sbes il sl il lalnl e 5l e (VYD) 0L 5 apid
bl ¢y cnl oo il s 05l (g3lael SIS By 5 slasd laesls i Bod 4SO L L
WSt ) b e 33 S sl laSCs Sltla ol T ress Sras s O3l skl S8 Shs, S S
crmlr S el Bl 2o 8 el slle cnl 5o L5l 5 Ol @laSs Gleasls idy s IG s
Laosls iy el 5 0515t (3ktel 18 55 Jobe oS 5 Sl el b a0y > Shoe U300 s SIS
sl 03 503 4515

Rt S5k e SN G 8 ma S5l s S Ol o 3 g lie s (Y1) TOLIKes 5 sy S5 S
o3 Sk Sl Ak g5 635 S S el 0 s SLaaSd wngy e (gl Laosls 2 el
Sl At ps 5 A plowil S slaausa el Ga b ol ooy 4 a1l s S e | (s
Lles SLIOL 2 5 oS 12 gl (g3daze sLilse

bl el o 53 Jie mw g elad el 6oy Co e (oILL ates 53 (YOOV 0L s 5 o Slus
Asls S8 e s a5y se | Sl ES ATV

D530 3 05 Wl el e s slaaSid (oIl sl i el Sl s (T10)Y eam 5 i a
sbas Sas oLl 4 dlis cpl ol slaxl 5 Jaseecann s (ol bl giledslae kil ol
L eler! Sllnl 5 Blas 1) Jaswe oy SSb GSIas 1) golasl o33l 45 3305 0 el o,
3 S0es byl lp 1) @l e 53 glaesls idg e 2as SO (TV8) M0LKes 5 ULyl o35
ot LIS n e ks Sl e i3 g3 &5l oS w35 5 s iS5 oS el Jals (glad o an (el 5
das ol [y et b (glae s mal LT

Sromebp 5 besls idp Lo 5 wms 5l oS5 dde G2 Gaid 03 (YY) P0LKes 5 i
S el oy (oady sladaly 5 5 sl ool O alawl g b X3 gas €l a0 Jlitle 53 "7 Slel

1 Shafiee et al.

2 Balance Score Card (BSC)

3 De Matel

4 Grigoroudis et al.

3 Recursive Data Envelopment Analysis (RDEA)
¢ Khodakarami et al.

7 Tajbakhsh and Hassini

8 Tavana et al.

 Yousefi et al.

10 Goal Programming (GP)

Laesls &Lﬁx J.:l:ﬁ“;:‘,))" uu."..ull..»kaw‘u 0 pZm) 3d (§090 82 wl;l.a wﬁiﬁ\f&h.&’b k;;\.nu .d,}‘ rll.b,,al



https://eco.firuzkuh.iau.ir/

slasl gl

Economic Modeling

XF G slhimio NPT Ll $F ojlad A o
= S 9 sanad.iau.ir/journal/eco

oslinl Cilzen (slaaSls Sltla b el slao s gLl duads 5 bl 1 01 on i ol 4 51
#3 g

ol el lae s il sl o 5 GL1LS 1 Joe G Sl ealiaal (TN il 5 005 5 oetd
slaesls iy Jdou Jae S oL ol gl cdlie ) 55 65 S 0l ge o8 e Sl odms s
Cod ol LS de Jde by T s slety s el lae s oll bl o g slais
L osee sladely 50,8 huads 1) mis Slae s poamed 5 0350 2Ll L Slal Jos e o500 S
NUREIN

53 (TV0) Tl Smb s s Calgns 5 Sl ashsl e el § s oLl e Sladlas s,
s b s 2 Loy basass aen 8ly S5 slaasl 5 5l (gl 5 a8 il oLl S cpl a5 dllia
(Solging sl slaesls Lidg oot e G a)l L alie pl s el sl ol San 5 i
0L G ol gl g e skl el 5L 5 el 05,8 53w Ll TS 6 s il 0SS el S
el ool Jde b 5 oo A UL 35 adias

3l ane i 5 ae sl Jaul 5 Ll 3 e s S dmlee 3 S o 5Lil oS b0les

o 0T o S 5 s el Sy ol 0 033l S S8 8 513 s g 3550 S 4 25050 Lol
Ll Sos0 g oliie (i b gladly plulils (B ea )

1 033 5 S ol e L oSl o)L L LT s 8 1 OV8AY) Tl 5 S a5 IS ol el ol 53
5o Gl b beesls by e glaanls 4 1) psgte Ol5 e o3l S s S5l ke
o Jold g 50 S el S D30 s 5505 Olo ) IS L 3 S0 s sl 5 S st (sl s 2
by S el s nl 53 558 e b e A 5 bl palde o33l 5 4 oS el a3
0 o33b 3l i ,m wamen Wl bl (g 5l 2l ag Jomely iz 3 s OISl B s S sl 1 33
13 5,8 A8 s 5 S35 lamdse gl aS A S L s lde

Sl 0l U LT .6 yed 1) A e 53 3 gl elide @ 033b a5 gldlis (Y410) T KL 5 Kl
L S s Loy biie 033 s 610 s ehl 8 hs) G IS slaesls il oS 5 e
Ll e 53 A58 Lg)y St glaesls dsy Jod SacSiisT 5l ealinal b el (gl o i sla bl
Sldde Ol 3 abje 8 % alde w o33l Conds LasiS gl B 5 o3l Ll T s S e
e e desle Sl Al ) SO RIS 4 e s p ol s o b KD Glaesls Jip o

ALl s adsl g2,

! Fathi and Farzipoor Saen

2 Tavassoli and Farzipoor Saen
3 Banker and Thrall

4 Zhang and Yang

3 Return to Scale (RTS)

Laesls &Lﬁx J.:l:ﬁ“;:‘,))" uu."..ull..»kaw‘u 0 2B )3 (§090 82 wl;l.a wﬁiﬁ\f&h.&’b k;;\.nu .d,}‘ rll.b,,al



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling YW G laasino NFo¥ Okl $F o )led NA
sanad.iau.ir/journal/eco : O Ol 77 ojlad A 0,92

(Sl o 53 AT 3 L A e (S5 p S 5 anlllae ax ST S ol 0l o)Ll g e ol Ll o
s Gose e obte i b ladsls 8L aslslys 5 elde 4 03l 8L 5 )8 Ol oo Lol el S pad
Ll ol s g 3050 S ols oS 58 glade e sla bl
gy T Jde G as gl DU e S S s s 53 (TOA) 0L 5 oo e
d)uiﬁ;u:,,,&i‘du‘ ol 03 35 S s by Laesls (gl p elde 4 Clie 033l plulid Ol ge S Laesls
S Wl ol 5,0 el sdd B aesls O35S alde 033l plalid gl b 5 L
on b s s S /3505 25 P ssleiyg s omeliel el sl T s e sdal Tl
A5 S U;J_uj 2L S5 LS ol slos lsosls laslazal L1y Sy cpl (uizean L5 S
38 e B8 jsba ¢ sled b dde Ky elds 4 e 033b b dlis cpl 53 (YY) ToLSn 5 Kl
M ool ool (5 St e Lz gad oy 2 CO2 S8 Ll 5 (Sl i 5115 55!
Ll sl clael (golal e b s Shes b
Adls CO2 Ll 5 (65 51 @ jma 53 (6 falS Jodly anw g Jl- 55 glael Y
Gl S s Al A5 S s i 0353055 e 5 CO2 LLinl ikl 5 (650 Jials X
@t lie ;s (VoY) Tol s 5 Sy o 550 1, CO2 Lizl 5 6550 5 Shas (g g0 5 sba
oslil |y Cilisen sla sl ot 8 a5 aai s Slainlin 03 460 4 0 e )
o3 S s T (SIS s e 3 e Jolge Tt alde 4 e33L
&jf@a 0SSt s S aseie ol rlqd\ SOl 4 ey L d s s S ;)}Tﬁ Iy e
ol el Gose b nite bl plildy el osas s ey
e ot plol (gl o L) Juls
sy bl 5o |y Gose g mlle (p i b gl 8L 6l besls iy o 5 )8 lds ol 5o
§m5 BCC e Joa 5l eslizal b st ol (sl oS om0l 15 OF dimbons i 5 03505 it 325 5w (1o
S3di S Sos0 i s b b sl (WS el
TS AS e Gheo Ll i ol 03 a8 pladls Gl cose e rlie e b gladsls oLl 5l e
mo g el cp e b sty 0 5 SGa Bl s e me S Olsea (Sose e rlie o i LAl 0
oy T DS 508 L A5 e Ll (pl 68 ol el 1l g 0T 51 (655
e b gladsly acule gl p b pladie 1)1l 2l Sos e islaisy el dlie ol aslsl
Sladie Sltla b Ol Cato wa) 53 63,008 e @l (bl oy ol Sl 53 (Sosess obide

.)_9,.:‘;0w)ﬂj&&d#é‘ﬁ‘j‘&b-@ﬁ@@y)}w“oﬁswﬁ:

1 Alirezaee et al.
2 Angles

3 Wang et al.

4 Czyzewski et al.

Laesls &Lﬁx J.:l:ﬁ“;:‘,))" uu."..ull..»kaw‘u 0 pZm) 3d (§090 82 wl;l.a wﬁiﬁ\f&h.&’b k;;\.nu .d,}‘ rll.b,,al



https://eco.firuzkuh.iau.ir/

slasl gl

Economic Modeling

XF G slhimio NPT Ll $F ojlad A o
= S 9 sanad.iau.ir/journal/eco

" (..;.a:l.u A
Dyt R 5 D gt A 5 O] 4 pazes
T={(XY) 350 5 X 3555 b s K Y (s )

NS o,0 Al edd atld A 5 a5 550 0 el Sl T A5 Ol 4o samme 4 555 0 ol
s 383 Sl e Y= (1Y) X = (XX ) oS Sl 35 g0 05 S mnas A1
L Yj#0,Y,20,X,#0,X>0 ;e DMU,

a5 6 20l s talis et ool 50y b i e 53 M ol IS s
LS el B3 D) s A5 OBl 4 same < L0550

j =

T,= {(i)

XZZJH:l}\]X] , YSZ]n:lA]Y] ) Z]n:l)\] =1, A=0, ]: 1,2,...n } )
sl Ty 53 DMU, - b5yl o dly ueS (508 Il
.)j..i' JD- JiLJ sl $>9,8 CA:ALA d‘)‘: Ly L}i: J.,\.A gDMUO JL.’.J)‘ st,
)
Min 6,
s.t:
(GX0

ET,.
v ) €T
Min 6,

s.t:
n
=1

n
Z AYij 2 Vo r=12,..5s

=1
n
=1

A=0. j=12,...,n

IA

0%y , i=12,..m

e A3 S e (VAAE) '0LSan 5 Ky a3 45 Sl Gy yan (6355 Cpale 3 BCC Juts 45 (Y) Juka
foa Sldie ((Y) Jde B Ol o 3 50 =1 81 L 5 Sl LSS0 L s SLEDMU e
0
AL o pln (S8 sl i
o oo op i b sdels s shen ol a3 T(o00 i el o Rl b guly - e
dslee i3 pealie o o0l 53 il (o5 V) € Ty oS (58 sl anm 53 (655
el g0 e i b Al S (X0 y,) (I

el a5 OF elide w5 033L 5 (%0 ,87,) EDT, (&

1 Banker et al.
2 Most Product Scale Size(MPSS)

Laesls ﬁxd&:ﬁ&};}‘ uu."..»llekaw‘u 0 2B )3 (§090 82 Jel:fu wﬁ:ﬁ\fdh.\’b @L.-l:..z '6}'." ru.'ﬁﬂ.al



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling YUY laamin VY Okl FF o lad NA
sanad.iau.ir/journal/eco : O Ol 77 ojlad A 0,92

b sy, ¥

ol 5 Bboae 4 wlde 4 o33h anle Seslanad Lola) A5l 13 ol s e S > ReLSY
(Sose st rlee it b ladly Ll Sl e e (,\5 23 el Sose s bt pn b el
Soorn S Olgear Soso e (ple nitar bl (n 5n 5 S (i Bibo Ll 5 nl 53 &S aladls
2y s

ipwngd’# 53 b3 Sl e el s 3 Sose e rlie i b (gl i aT (sl

l/ Iz 3 I4
M S z'2 > S, 223 S3 S A S,
y1 y2 y3 y4

Sl o ler el o N S

1358 JolS s o o
Ak (§ e 5 oS 55 e iS5 0 diiS 1yl o S B0l Su Ss 555 o
Al o s Jits slas3ss Jols DMU; 63555 s, F=1,2,34 clLX = (2, , i=12,..,m) o
Al e S
Sky ¢ Siq Ay 3 Sle b kp =234 5 kj=123 sl 282 = (2" 1=1,2,..p)
Aty O Sy, A je 355 5135 @l ] s iy B o s = ls s Dol bl pl | asl
D Ll gt 5o

ks , r=1,2,...,s) °

A3l Sy Al e s s kg = 1,234 L YRS = (Yrj
ey ol A3l () S5 Gillas s 4 S Jai 53 Jlotla b el & s S DMU oS (555 aalsl s
b S ks L3 oo OlF

(V) ads e 2 asod 5605 o (Nalae assd s b (Nalase v assd seasos b (F)adae 0 as)d 56505 ol

pled ealnal (=) o A 5o (S0 lide (p il b Ty B ome GG el s
33 Bsb el oy g (83555 Catle (513 BCC Jue 1 .l ol OF ulide 4 0330 5 (%, y,) €D T,

5 g 4 S S

Laesls ﬁxd&:ﬁ&};}‘ uu."..»llekaw‘u 0 pZm) 3d (§090 82 Jel:fu wﬁ:ﬁ\fdh.\’b @L.-l:..z '6}'." ru.'ﬁﬂ.al



https://eco.firuzkuh.iau.ir/

slasl gl

Economic Modeling

XF G slhimio NPT Ll $F ojlad A o
= : = 9 sanad.iau.ir/journal/eco

D)
Min 6,
s.t:
n
lel Xi <0xh, i=12,.,m
=1
n n
Dalait = Y, 1=12,.p;
=1 =1
n
Z A yh = Vi, r=12,..5;
=1
n
Zhjz Xt < 0xp, i=1,2,.,m,
=1
n n
REEDRER = 12,002
=1 =1
n
Z?\f Vi = yh, r=1.2,..,,
=1
n
27\13 Xj < 0x3, i=1,2,.,m;
=1
n n
Z?\? Z§4 = Z}\;l- Zﬁ4, 1= 1’2’ ,P3
=1 =1
n
Z}\? y% = ygo' r= 1:25 JS3
j=1
n
Z}\;} X;}: S exﬁ), 1= 1J21 :m4-
=1
n
Z}\]‘l’ y{‘li Z y;‘l-()l r= 1,2,...,34_
=1
n n n n
ZA}:L ZAf=1, ZA]?’:L Z?\f‘:l,
=1 =1 =1 =1
AN, AL N, A 20, j=12..n, 6 free.
0l BEEY
St oo it glasssss blue T A xf < Oxf,i=12,..m 5,3 f=1234 ¢jlu ()
RGO IS 42...2_5.'
it ki zlllflkz > Z}‘zlh}‘z zll;lkz, 1=12,..,p 555 kp =234 5 k=123 ghla (¥
Lﬁf}f U‘-’-‘ u.)au K_A.:S): S el QT oJ.'Jsbg')u..;_} ol 4.';3:‘); r‘] J;-\J Skl d}f fﬁj" J.]aLla
Bl Spey Al A5 sl b 2aS L Sy, e slasnsss Ol
. ks _k k _ b — .
Sky e rs bl Z]-“:lyj 3 yr].3 > Ve, r=12,..8 5,3 k3=1,2,34 <lu (¥
RN PR PR

Laesls ﬁxd&:ﬁ&_,;}‘ ul.&:....ll.g},...w‘l: 0 2B )3 (§090 82 Jel:fu gﬁf‘:ﬁ‘iéu'\’b @L.-l:..z '6}'." ru.'ﬁﬂ.al



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling YUY laamin VY Okl FF o lad NA
sanad.iau.ir/journal/eco : O Ol 77 ojlad A 0,92

e 3 Doty (el 8y e p3) JolS sl 603 BCC Jute Il () Jae 51 eslizl
IJ}JL;O

")

Max Z= z Urq leo + Z Urp ygo + Z Uur3 ygo + Z Urg YI"I-O + Uo1 + U2 + Us3 + U4,

s.t:
mq P1 S1
1 -
Z Vit Xjj +Z Wiy le 2y Z Upg yr] +u, <0,. .. ji=12,.,n
1=1 =1
mp p2 S2
12 -
Z Wi Zj 'Z Viz Xjj +Z Wiz Zl] + Z Ur Yr] t Uy = 0, 1= 1,2,..,n
i=1 =1 r=1
m3 p3 S3
23 3 34 3 -
Z Wiz Zj” - Z Vi3 Xjj + Z wiz Zjj© + Z U3 ¥y + Uz <0, j=12,..,n
=1 =1 r=1
4
Z Wiz Zl] 'Z Via Xl] +Z Urg yr, + uy <0, ji=12,.,n
i

Zvll Xl() +ZV12 XlO +ZV13 XlO +Zvl4— XlO - '

Vlll Vi2, V13: V14. >0,
Upq, U, Ug, Uy =0,
Wiy, Wy, wyz free,
Up1, U2 5 Up3 » Upg free.
oeob 625 53 (Sh90 e lie it b gy Y-
b opon (F) die Sa 06 2500l 3 il (1) JS8 5 5l b el o S DMU, (8 (53

b 3,5 s

S1 S2 S3 S4
Z=) UV + ) UnaVi + ) Usys + ) Uuyh + Uy + U+ Uz + u
r1 ¥Yro r2 Yro r3 Yro r4 Yro ol 02 03 04
r=1 r=1 r=1 r=1

239 penls Sl B e
S1 S2 S3 S4
E= Z Urg y}o + Z Ur2 ygo + Z Ur3 ygo + Z Upg ygo
r=1 r=1 r=1 r=1
Uo = Uy + Uo2 + Uo3 + Upg

Z=E+U,

() Jte LDMU, ol 53 &l A3l (Shse e oo 2t b sy S DMU, oSSl 6l oy 500 s
V”LL’ asls

) Z27=1

<) U, =

Laesls ﬁxd&:ﬁ&};}‘ Aau;mllekawh 0 pZm) 3d (§090 82 wl::za w,ﬁ.ﬁ.ﬁ\fdh.&’l} k;;\.nu '6}'." ru.'ﬁﬂ.al



https://eco.firuzkuh.iau.ir/

slasl gl

Economic Modeling

XF G slhimio NPT Ll $F ojlad A o
= S 9 sanad.iau.ir/journal/eco

el DMU, €D Ty &S o pponss (i) L2
YD) 00 5 6l ol o) S DMU, olide & 033k S o (ool o8 (0) b3

Sl cwssle (O) 5 (@) b s Shuper nlnle

7'-E=1

S90 s plie G i b Al on S 4 ol s el e ey S gl Y
|ﬁ) el ;;’li’.))‘ Co J}‘_} “ LG_VT U'.!J'."&'."b)" (590 ua:L:la UiJ:'”;"&J b LSJ‘}‘} RSE V':"")L;a 45)}190&».&5
33 o s O 4y Sdeony Ol i S L

Cosoree e piie b asly 5 Sl el oy Lltle glls 45 ol ids DMU, «CT 6l -
e DS L B3 ey S aaled sl (Sos0 e oo it b ol S 5w ) LSk e
S
ot (G Sosostr b ot b sdmls (DMU, sl (53 Sl & a5 L) il Uy =0 31 (al
ol s ol op mi b g1y SO T sy () ke
0'x-S7 O3-Sy 0x3-sy exi-sy oy 4sT v +syT v 4sT o yi4sy

n 1* n 2% n 3* n 4* ) ¥y'n 1* 7 ¥'n 2* 7 ¥y"n 3* 7 ¥y'n 4*
= L= L= L LA L= L L= h

)

) ) )

u{‘j&:f “ b DMUO cj?u_; &T L;‘J’ (JulLv (G2 g2 UAL:.EA “ ab_}Lg 6‘)‘3 °)v_~>u)) .,\.J.vb U0*>0 Jf‘ (u

MSL;‘L}"‘)L}{‘JJ"\""'\;‘\‘ML“‘)?J“Sd)ﬁ"}@"u“"‘:‘;"u:’.):":“ﬁl"d"""‘}

)

Min 6,
s.t:
n
ijl X <0 x5, i=1,2,..,m
=1
n n

1 .12 _ 2,12 _
Z}\] le = ZA] Z]]' ) 1_ 1:2'---'p1
j=1 j=1
n

1 1 1 _
Z)\] YI'] = yro: r= 1,2,...,51
j=1
n
lez Xi < 0xp, i=12,..,m,
j=1
n n

2 .23 _ 3 .23 _
27\1 Z” = 27\; zZj”, 1=1,2,...,p,
j=1 j=1

1 Gholam Abri et al.

Laesls &Lﬁx J.:l:ﬁ“}’h‘,))" Aau;.ullekaw‘u 0 2B )3 (§090 82 U"'lf-j" w,ﬁ.ﬁ.ﬁ\fdh.&’l} k;;\.nu '6}'." ru.'ﬁﬂ.al



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling

Sanad_iau,ir/journal/eco Yy G 6&4’“ L\f‘r QL"M“{U c?? GJLM:' AA 093

n

2 2 2 _
Z)\j Yrj 2 Vros r=12,..s;
j=1
n

3 .3 3 _
27\]- X < 0%, i=1,2,.,m;
j=1
n n

3 .34 _ 4 34 _
Z)\] le = Z)\] le B 1—1,2, ,P3
=1 =1

3,3 3 _
le Y 2 Yro r=12,.5s;
j=1
n
27\]-4 Xi < 0xp, i=1,2,.,m,
=1
n

4 4 4 _
ZA]- Vi = Yro r=1,2,..,s4
j=1

AL LA, A'=0, j=12..n, 0 free

#4 #3 #2 #1
"‘“}“:‘J" MLM }\] ) A] ) )\] ) )\] LsLA)‘JJJje* dt?-w‘ DL

ydie Jo b e o oo bl 0 b Ay 00 5005 4 4l Gl e

*)
n n n n
MinZAjl + ZAJZ + Zkf + ZA]‘*
=1 =1 =1 j=1

s.t:
n
lel X <0 xiy, i=1,2,..,m
j=1
n n

1,12 _ 2,12 _
Z}\] Zl] = Z}L] Zl] ) l_ 1125"-ip1
=1 =1
n

1 1 1 _
Z}\] y}‘] = Yro» r= 1,2,...,81
i=1
n
ijz X§ < 0xp, i=1,2,..,m,
j=1
n n

2 .23 _ 3,23 _
Z)‘j AT Z)\j zZjj, 1=1,2,...p;
j;l j=1

2 2 2 _
Z N Y 2 Vro r=12,.,;
j=1
n
Z?\f Xj < 0x3, i=12,.,m;
j=1
n n

3 .34 _ 4 34 _
ZA]- zij = ZA]- z", 1=1,2,..,p3
jil =1

3 3 3 _
Z}\j i 2 Yror r=1,2, ,S3
j=1

Laesls d—'&.ﬁxd&:ﬁé};ﬂ Aéu;mlle)'.:.aw‘u 0 pZm) 3d (§090 82 wl::za gﬁf‘:ﬁ‘iéu'\’b 51\..-\:..3 .‘51.3‘ ru.'ﬁﬂ.al



https://eco.firuzkuh.iau.ir/

slasl gl

Economic Modeling

XF G slhimio NPT Ll $F ojlad A o
= : = 9 sanad.iau.ir/journal/eco

n
27\]-4 xi < 0 xp, i=1,2,.,m,
=1

n
Z NV 2 Ve r=12.5
=1

0=06"

AL AL, A =0, j=12..n, 6 free
e 7\]4, 7\]-3 , 7\]-2, 7\]-1 6u)l:ﬂhledmwlduﬁjw

b dls 0 S0 0 1 DMU, ooy 45T gl (A3l Js5 elde a4y e33b glols o omi3) 3L U, <0 ST (2
A el (0) ke Ml uales 2 peaS (Sos0 e rlede (p A

Byhien Jo RS dde e Gose ol Gt b A G S a4l Gl e

)
n n n n
MaxZA} + ZA,Z + fo + fo'
=1 =1 =1 =1

s.t:
n
Z A xj <0 xp, i=12,..m
j=1
n n
1,12 _ 2,12 _
Z?‘j Zy = 27\]' zZji", 1=1,2,..,p1
=1 =1
n
1 1 1 —
Z }\] Yr] = Yro» r= 1,2,...,81
j=1
n
) 2 .
Z Aoxj < 0%, i=1,2,..,m,
j=1
n n
2 23 _ 3,23 —
Z)\j Zy = Z}\] Zy, 1= 1,2,...,p2
1:1 j=1
2 2 2 —
Z )‘j Yrj = Vior r=12,.,;
j=1
n
3 3 3 P —
Z N oxp < 0%, i=1,2,.,m;
j=1
n n
3 .34 _ 4 34 _
Z}\] le - Z}\] Zl]‘ ) l = 1,2,...,p3
1:1 j=1
3 3 3 —
Z}\] YI‘] = Yros r= 1,2,...,53
j=1
n
Z)‘]‘l- Xl] —= 9 X;t), i= 1,2, ,m4
j=1
n
4 4 4 —
Z )\] yr] 2 ym, r= 1,2, ,54_
j=1
0=0"

Laesls ﬁxd&:ﬁ&};}‘ Aau;.»lle}:.aw‘u 0 2B )3 (§090 82 Jel,;u gﬁf‘:ﬁ‘iéu'\’b 51\..-\:..3 '6}'." ru.'ﬁﬂ.al



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling

Sanad.iau.ir/journal/eco Y G ‘5‘# NFew duwa.u 4 G)L«.«l AA 093

SIS l;l,lj?’,ljz,ljl lasls p bads alies ol ol e
Al sy Ug'<0 5 U >0 Sl s (V) 5 (F) sladite o Sl s e alai Slazsien w55

S5 90 aadlas ¥
bl e See bl 6l Olpde 8 Caladlsle 53 Sl padse S el s Cu e
FY Slasd ooy (o0 mbede et b A1y s Sln ol nl 55 IS 4 pl 5 b sladie
Glaesls Sl wid £l Joe Osesl shteda calodd a5 8 a3 Ol Comis 3 b glacS 3 5l oS 2
OLKan 5 Jste ias3) ol sl eslizad AYAA Dl 3 Slsle Sl oo 3 ol Olarw Coris a3l
tsloes |y G 1l Blie el oo (oo rbde cp st b gidly ol 3B e &) Jie (VTAA
5 stasl (b glaparle bls & ol ok Ol ) Jsdr s b e glagarle bl aes ol

J‘?‘ 6\.&9“:3\.&@3}3&3&.&6\#6;3)}): f” 3J;Mb|36|ﬁ\éibédw;uuaﬁuéﬂ A dj.b.-

Ll b jasls gduamws b yasls Ol ge
X1 Soran 315 5 Gne slse 4555 5 (ML Bluda 0SS b kS
X2j oy dsb 5o ab s Jiles Cole) S (ML 5 e Siosel wupe
X;J AJL;;)LSJQTﬁ)OJLxAJ‘d)\QﬂaJQ)QQ}ld}‘gd{bﬁf—w
1 . Z . . N . L.
. Xaj | ey odsl slasasss A bpan el s et ¢ Sdae slpe a5 g sers
ij 1 5. . . . R . . .
X5} el Ol & Oslae 31 s 5y Culy s 5y a8 g ores
1 . - )
x6j y‘JﬁJu)JvH)ACM
1
X7j Bt N o
1 . .
Xgj SN 25enes 5 Bsi KA fsems
i Oslas 31 Cadls 55 a5 o pe BT sl a8 s Shas 30
lej I Jol > 0 sla s > - -
V2j Dbl 5 Sdee pled ¢ yoores
zi7 W5l d 53 a3l Sdee 5 gl sl 3lge SIS ¢ peme
12 . . . .
sz f}]”');;'l-:‘ 6[.&5:': Lejw L}'M BH oslazul 6‘14 ok 423 pdre 4.;)] }\"A t)w
72 | 222 oz sdsl e | TQM 5 il W sbuly 53 OLSLIS 5 0S5l 35 5al a0l 1] kS
245 (g2 W g GRS Ly A § gaee
Zé]z Cxie L;«_;b C,.;ﬁ_,b
x5 OB S el (g duillans!
XZ x22] g_}‘;:‘""‘ 6@63))) wﬁt AJ:.?L':)' d}lﬁ BE hj‘}) S g
u : . . A
x3; g3 al> e el iy 53 Dbl bl 131 (Sliuly 5 4y 38 ¢ same
x; s sk 3 s iy 5 G slas il Syl & 4 5

Laesls &Lﬁx J.:l:ﬁg;:‘,))" Aéu&ulgkuw‘u 0 pZm) 3d (§090 82 U""?E" «J'lf“"“':‘."fdu""b ;;l\mu .d,}‘ r“}ﬂ‘



https://eco.firuzkuh.iau.ir/

.Y\' B \ 6‘.&4}5&.& ‘\fW" b‘:—.-!u 5?9 GJM g\/\ °)J§

slasl gl

Economic Modeling
sanad.iau.ir/journal/eco

sl b jasls ghyaiws b yasls Ol g
x3) O Tl &y
x¢; ol s kS o I s e G Ol s
X7 Pt S e e e K e 5B Ol
X5 S A e 2 Il S s e Dgile (e (55 Ol
}’12]' (MGIM3) sad 5 JLe I3 ¢ sams
J’zzj (MG/M3) o ,izs NOX ¢35 51 (5 6llS slasl8 wlUle oSl
YZ | V3 | e e sl s (MYM3) 01 220 CO g5 51 lailall (sloslS il il
}’fj (MGIM3) sis 1220 SO2 ¢4 51 gllals slasl8 UL (Sl
Ys e U P R
zi} | sl slassls SIS SIS 55 5 g saame
Vs 2350 | o503 5005 4t . _ .
S Ol (g 55 55 ¢ pozes
(pom dh> o
x5 o San IS
X3 el i Sy a2y (slos sk Sl eslisad sl s L
3 3 JEs slasass —
Xij | *3i o Lol a8 e
X3 T o ylame b S5l b w50
x3) PP ¢ 5 31 Iy b 53 eld b yeae Ologw S sl
& Vi po M e s 3 Slp eslel 0l (IS 250 5 b oLls Jus 25 ¢ seme
21311'l T3 Sk glaesls Shale 5 Jotls 5L o add 5 S Olepes 55 55 ¢ sazms
Z3 | 2] | s s e i EFRCTIERCLE U
z3} (ol > J s o plod sl
ij . Je g sl ezl ol 5 (68 S5 kS J sl (5l esly
Xt | x2 S s ol a5 Sl IS (6,108
! L =
X3 N o 2555l
Vi L bl ¢ sazes
V2 W B il Sler 5 0 b
Vi) e gLt Sl Kap 2 5
Vaj Sl gamma S5 5l Jol el § gama
vh | s | s sl oL Jols 35 ¢ sare
Yej 3 Shes olal UL A3 55
3’?; ROA s olyls o33
ygj plew Ol Sl o330,
3’3,' 0L e gl ol

Loals wu_,.; J.:bﬁg;:‘,))" a)w.ulgkuw‘u 0 2B )3 (§090 82 u""?b Cﬁj’:‘:ﬂf‘fksu"‘"ﬁ L;l\.uu .6,3‘ fLL.;ﬂ"‘



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling

sanad.iau.ir/journal/eco PG glaamio AFHF Sl FF ojlad A oy

() ke 50 153l 5 Lo 5 olol o . o8 Ot 5 OLelid S i ol s el 58 sl b
(el ol oals OLES Y g o @Lﬁ A3 S alee o e ) IS 2L e Sl
o 023 530 rbie i b (s Ts e Y U
S el z Uoz Uo2 Uos Uos Uo M-IE‘S“
QPPN
bl DMU1 ARERREE . . + : : 2l
Selo DMU2 UEEERREE + . . . . st
bl DMU3 M AL - . . - - DMU11
Sl DMU4 +,43A%0vY ' ' + - - DMU11
pools DMU5 MERRREER . . . . . ery
o5l DMUB | Vgevesss : : : : : e
Al DMU7 IEERRRRE ~ ~ ~ - - DMU36
o DMUS £ AAVAVYY ~ ~ - : : DMU15
15 e DMU9 £, 4347, VY - ' ' ' ' DMU15
Olgew DMU10 +,99A09AE - . . . . DMU17
Ll DMULL | Viieerses . . . . . g
Ol DMUL2 | Viieeress . . . . . ot
plrmms DMU13 AR EARY ' + + : : DMU18
sl DMU14 +,4997Y4A . . . - - DMU12
- DMUL5 | Viieeess) ~ ~ ~ : : aye
By DMU16 +,3944y1v ' ' ' - - DMU11
Sl | DMULT | Veeeeen ~ ~ : : . g
S | DMUIS | VEeeeess ~ ~ ~ : : S
bl DMULQ | [3ereses . . . . . gt
s | DMU20 | -43Ateve ~ ~ . - + DMUS
34 DMU21 FARR R AR ' ' + ' ' DMU15
& o DMU22 ©44A0. 4T . . + . . DMU17
i DMU23 JEEEERER ' ' ' ' ' o
lhar DMU24 | i3eevess . . . . . e
L DMU25 AR VARE - . + - - DMU11
O e DMU26 S ATEAVAA ' ' + - - DMU11
Ol DMU27 AERRIE . . . - - DMU12
ool DMU28 < 39AYYYY - ' + . . DMU15
gl DMU29 ARERRRKIE . . . ' ' R
slaw DMU30 <39A47Y - . - - - DMU12
33 ks DMU31 AR . . . - : Iy

Loals wu_,.; J.:bﬁg;:‘,))" a)w.ulgkuw‘u 0 pZm) 3d (§090 82 u""?b Cﬁj’:‘:ﬂf‘fksu"‘"ﬁ L;l\.uu .6,3‘ fLL.;ﬂ"‘



https://eco.firuzkuh.iau.ir/

slasl gl

Economic Modeling

XF G slhimio NPT Ll $F ojlad A o
= SERE e o sanad.iau.ir/journal/eco

S el z Uoz Uo2 Uos Uos Uo MIE‘S
RPN
UJLL,J DMU32 +,4449.01Y - . + - _ DMU11
NI DMU33 <4490 Ve . . + - - DMU11
58 DMU34 .,44v1)0r . - + - - DMUS
b S DMU35 999 TYY . . . + . DMU15
Sl DMU36 NEREEREE . . . . . Lo
Olens DMU37 IEEERRED . . . . . iy
picow DMU38 +,39AY Y4 - . . . . DMU18
e DMU39 JERRRRED : : : . . erpes
By DMU40 VEerraes . . . . . sy
o DMUA41 .,4940r)0 - . . _ _ DMULL
plew DMU42 399 A Y + . . . . DMUS5

J= oS Sl sl ey IS 2B Ol 0 lias 0L g Ot 555 oo abamlle ¥ g 3 57 5 5b0Les
o sda] Cesay (F) Jua
a o33l Kaled ol A O gt el VY oo e 4 033l sins0li e FOFY sl i o5l
5 (JS G 20 psm O3 & Sosostr e ptin b pladsls s Gl Sl (el 0 s IS el
VYXFOFMN ATV sladaly 35 0 ahamllo &S 5b0les oS o gz (S mlie  o33L ) ol A Ot
Sl 5 Wad e Bome Gosee ool op i b pladsly e Olae ) A AT YA FEVFFe
Lodsly o 5Ga s qole sladly gl ¥ dsdr g Ot Ll o AL (ool gladly Olgsas Loy
ST T 51 50 5030 LG ety cpl 51 5 5 ool 0l aseine (Sl d15) (650 0 oolie o j2in

L Colie elde 4 en3l glyls ke 1S

S 4o O
S oy LS Olpear mal (slae s JS 53 5 G5 Slapioem 3 Kot 3500 e 5 2L S e 5
Sl ooy K Olgea besls by o STl A JSss Sler Ll s b cgr
ki b ol S el Gladly 5 g5 Slaptenn d oL S50l sl SCullU s (2L
aaly 53 (6 a3 Sl w45 AS o SKaS Ol e 4 elide 4033l £ s Sl (Sen (s 2 5 53503
Al o sty olide 4 033l psgde 31 4S oage palie S SG Al 4l o S el Ay Ldoi b 5 L
Sl g0 olite (e L gladly plall 5 S as

B wb sy Sl 53 1) Gose g mliie i b o)l o Al il Giee dlds pl 5o 1
Lo gladly olalis 5 as aslsl 53 05,8 0l Waesls g Julows 31 eslinal U 1) O aislous 0 g5 5 i a5

Laesls &Lﬁx J.:l:ﬁg;:‘,))" Aéu&ulgkuw‘u 0 2B )3 (§090 82 U""?E" «J'lf“"“':‘."fdu""b ;;l\mu .d,}‘ r“}ﬂ‘



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling

Sanad.iau.ir/journal/eco AL ‘5‘.& NFew db.m-ju idd GJL«.J- AA 093

o pg eleie op i b dsly o S0 5 AS 0 Bl Ll pl 53 S oladls Gl (Guse e mliie i
A e S Ol 505
03 sl Bl s 53 ol Slaw &S S FY Bl slaesls ¢ golgliy Ry 5 08 Osls OLS (6l
G slacs b as aaale &S sbolen i 4 S 55 4 Jle laesls 5 la =5 = « lagas,s LIVAA Jlo
D pisas Ay VA &S it aimllo S 8 ol bl 51 e ottes gl o Sl el 0y Sltls g1l
or iy L Al o g 0dladl Al VY (6l oslle is atlis (o0, whie cp i b plans s

s e S Ol G50 ke

S ol

ol e el U

Ble 5

2 5 gy il Bl

) el

S o S i3 S KaS e Sk 3 peg 93 6 Lelidl Ol 5 5 aaldomd slasl a3 3l etion 5

ORCID
Amir Gholm Abri https://orcid.org/0000-0003-1981-9756

Laesls d&.ﬁx&:ﬁ&};ﬂ Aéu;.alle)'.:.ay‘u 0 pZm) 3d (§090 82 wl::za w,ﬁ.&.ﬁ\fdh.\’l} L,:L.-l:..: .6,3‘ r“ﬁﬂ‘



https://eco.firuzkuh.iau.ir/

slasl gl

TG laasio NP Y Ol FF o led NA oy s Econ_om_lc_Modellng
: sanad.iau.ir/journal/eco

@L;a

w.at_; AJ—:.?L:'). Lﬁ'ibts A.MLM (\Y‘q/\>ﬂ‘ céf\ ru.& 9 L;&: ct\;:& gJUbJ} g&h‘ o)b’ O (e BV cé}l& g):"i})J -
VYN () I onlas] (g iladdo ((slaSid glaesls id g Jdow e 5 5518) Olew Cato 53 L

- Alirezaee, M., Hajinezhad, E,. Paradi, J.C (2018). Objective identification of technological returns to
scale for data envelopment analysis models. European Journal of Operational Research, 266, 678—688.

- Banker, R.D., Charnes, A., and Cooper, W.W. (1984). Some models for estimating technical and scale
inefficiencies in data envelopment analysis. Management Science, 30(9), pp. 1078-1092.

- Banker, R.D., Thrall, R.M. (1992). Estimation of returns to scale using Data%Envelopment Analysis.
European Journal of Operational Research 62, pp. 74-84.

- Charnes, A., Cooper, W.W., Rhodes, E. (1978). Measuring the efficiency of DMUs. European Journal
of Operational Research 2, pp. 429-444.

- Chen, C,, Yan, H. (2011). Network DEA model for supply chain performance evaluation. European
Journal of Operational Research, 213(1), pp. 147-155.

- Czyzewski, B., Smedzik-Ambrozy, K., Mrowczynska-Kaminska, A. (2020). Impact of environmental
policy on eco-efficiency in country districts in Poland: How does the decreasing return to scale change
perspectives?. Environmental Impact Assessment Review,84,106431.

- Darvish Motevally,M. H.,Hosseinzadeh Lotfi,F.,, Shoja, N., Gholam Abri,A.(2019).Calculating the
sustainable supply chain performance in the cement industry (application of network data envelopment
analysis model) .Economic Modeling,13 (46),73-100 (in Persian).

- Fare, R., Grosskopf, and S. (1997).Intertemporal production frontiers: with dynamic DEA. Journal of
the Operational Research Society, 48(6), pp. 656-656.

- Fare, R., Grosskopf, S. (2000). Network DEA. Socio-Economic Planning Sciences, 34(1), pp. 35-49.

- Farrell, M (1957). The measurement of productive efficiency. Journal of the Royal Statistics Society,
120(3), 253-281.

- Fathi, A., Farzipoor Saen, R. (2018). A novel bidirectional network data envelopment analysis model
for evaluating sustainability of distributive supply chains of transport companies. Journal of Cleaner
Production, 184, 696-708.

- Grigoroudis, E., Petridis, K., Arabatzis, G. (2014). RDEA: A recursive DEA based algorithm for the
optimal design of biomass supply chain networks. Renewable Energy, 71, 113-122.

- Khodakarami, M., Shabani, A., Saen, R. F., & Azadi, M. (2015). Developing distinctive two-stage data
envelopment analysis models: An application in evaluating the sustainability of supply chain
management. Measurement, 70, 62-74.

- Mirhedayatian, S.M., Azadi, M., Saen, R.F. (2014). A novel network data envelopment analysis model
for evaluating green supply chain management. International Journal of Production Economics, 147,
544-554.

- Saranga, H., Moser, R. (2010). Performance evaluation of purchasing and supply management using
value chain DEA approach. European Journal of Operational research, 207 (1), pp. 197-205.

- Shafiee, M., Lotfi, F.H., Saleh, H. (2014). Supply chain performance evaluation with data envelopment
analysis and balanced scorecard approach. Applied Mathematical Modelling, 38 (21-22), 5092-5112.

- Sharafeddin. R, Gholam Abri. A, Fallah. C, Hosseinzadeh Lotfi. F. (2024). Mathematical model for
estimation of return to scale in four-level green supply chain by using data envelopment analysis.
International Journal of Engineering, Vol. 37 No. 04, 608-624.

- Tajbakhsh, A., Hassini, E. (2015). A data envelopment analysis approach to evaluate sustainability in
supply chain networks. Journal of Cleaner Production, 105, 74-85.

Loals wu_,.; J.:l:ﬁ&};}‘ a.)L&;.»‘l.!knw‘U 0 2B )3 (§090 82 Je\;l.a Cﬁj’:‘:ﬂf‘fksu"‘"ﬁ L;llmu .6,3‘ f%#‘



https://eco.firuzkuh.iau.ir/

oladl g5l

Economic Modeling YW G laasino NFo¥ Okl $F o )led NA
sanad.iau.ir/journal/eco : O Ol 77 ojlad A 0,92

Tavana, M., Kaviani, M.A., Di Caprio, D., Rahpeyma, B. (2016). A two-stage data envelopment
analysis model for measuring performance in three-level supply chains. Measurement, 78, 322-333.

Tavana, M., Mirzagoltabar, H., Mirhedayatian, S.M., Saen, R.F., Azadi, M. (2013). A new network
epsilon-based DEA model for supply chain performance evaluation. Computers & Industrial
Engineering, 66(2), 501-513.

Tavassoli, M., Farzipoor Saen, R. (2019). Predicting group membership of sustainable suppliers via
data envelopment analysis and discriminant analysis. Sustainable Production and Consumption, 18,
pp. 41-52.

Wang, zh., He, W., Wang, B. (2017). Performance and reduction potential of energy and CO2
emissions among the APEC's members with considering the return to scale. Energy, 138, 552-562.

Yousefi, S., Soltani, R., Farzipoor Saen, R., Pishvaee, M. S. (2017). A robust fuzzy possibilistic
programming for a new network GP-DEA model to evaluate sustainable supply chains. Journal of
Cleaner Production, 166, 537-549.

Zhang, Q., Yang, Zh. (2015). Returns to scale of two-stage production process. Computers &
Industrial Engineering, 90, 259-268.

Laesls &Lﬁx J.:l:ﬁ“;:‘,))" uu."..ull..»kaw‘u 0 pZm) 3d (§090 82 wl;l.a wﬁiﬁ\f&h.&’b k;;\.nu .d,}‘ rll.b,,al



https://eco.firuzkuh.iau.ir/
https://www.sciencedirect.com/science/article/abs/pii/S0360544217312367#!
https://www.sciencedirect.com/science/article/abs/pii/S0360544217312367#!
https://www.sciencedirect.com/science/article/abs/pii/S0360544217312367#!

