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Abstract:

Climate change and environmental instability have made the supply chain of the electricity industry
face a serious challenge. Calculating the productivity of the three-stage sustainable supply chain of
this industry during consecutive years is the main research problem. The research is an applied
study that aimed to develop mathematical models of data coverage analysis. It is a quantitative
study in terms of variables and a retrospective study in terms of cross-sectional time. The article
presents a new model based on data envelopment analysis, which can be combined with
Malmquist's productivity index, in addition to determining the efficiency score and the productivity
level in the three-stage supply chain of electricity production areas to measure Iran’s electricity
industry in 2020-2022 and showing the amount of progress or regression. Based on the results, out
of 16 studied districts, five have progressed consecutively.

Keywords: productivity, Iran's electricity industry, coverage analysis of network data, Malmquist
productivity index.

Submit date: 2022/09/11
Accepted date: 2023/05/02

Corresponding author’s name: Majid Motamedi
Corresponding author’s address: Department of Industrial Managemrnt, Nowshahr Branch, Islamic Azad University,
Nowshahr, Iran.

Iranian Electric Industry Journal Quality & Productivity VVol. 12 / No. 3/ Fall 2023


mailto:Mhd.darvish@gmail.com
https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

Iranian Electric Industry Journal Vol. 12 / No. 3/ Fall 2023
Quality & Productivity ISSN 2322-2344
FY0Y gaue EISSN 2717-1639

gy Jolod by pr CanadoS Wl (5590 e il S Al
G S Il (paoli 0 gy 5o (glasuls glaosls

gy aalllae g

2 . 1 . . .
Y6A>|5 Al Egdeine dozme 7 Jeie (ag)0 s e

Il eyl e oodhol Sl ol8ils e pe 4yl a5 axlg o Saio o e 09,5 Lokl - )
Mhd.darvish@gmail.com
Ol eeiigh ol ol31 olBiils ¢ jpligs axlg ¢ Sriio Co e 09,5 Loliwl Y
Moatamedi.m@gmail.com
Ol el e ool ol3T ol oy s axly o Saio Ca e 09,8 Wil ol IS (sgmeiila-Y

oM

529038 dowlxe Cuwl ABLw 9519y G Wl L 1) Gy Caduo ol 0 iy cCamn ) ko )0 (55lll g (ool Ol ot
3 omei ool o) "A?.ic5° slods & gy (pl (ol Al ( Jlgio bl (b yo cxio C:-.‘.‘ Sl o duw 5lasly (paolis 0 puzxi
Oboj B 5l g (o5 g9 5l pisio Bl 4y a5 wlil oo Wosls (ioligy Judodd' 51 (28l e arwgi Bua b g 90, g9
b oood oS 5 b Canl jol8 a5 ouls &yl aedld Jhgy Judowd aly o Joo dlic (pl )0 .abl oo ;5 alhds  hio

30 @y el (5 Glalo po dus ool 0 i) 50 1y (5390 542 (3l 0 2 S 0305 (ki 09O (ComdnS o (5390 4 RS LE
AU 17 51 wlal ol o a5 020 LG 1) Cd puy b C8 pi ol 30 9 dulod (g S 0jlail VFee GIYAA o Jle b1y ol ml jeuis
Aidomd (Jlgio S plo (510 4l B andllao cxs

S o (6590 pa (gl ((glasuls slaosly Algy Judond oyl ! (8 9 Cxiuo <559 0 b2 ‘_SA.»JS LSLQG)‘B

VB8 %o 1 allio Jlul Gyl

VEXVNY s Wlie bl gl
S VE VN VE Y Jsiu:—d L;o.x;..\..g.sj (:l}

g aly codll ol oKl ¢ Jgtae (sodimngs Sl

44


mailto:Mhd.darvish@gmail.com
https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

By oo Gl el 0 oy jo slaSil sbeosls cadigy Judow 4l CensS Wlle (5590 00 (il SO 3l

Ol a5l ool 0028 S ke LSl a3 e wal 8 L yie
Dgdee 48,5l o e Wil gl Cudise sl 5l G S
Sl (BB, Soje ol el o pemiy Copae Sl SH (SNb
Ol a5t (590 0 i G 0l )3 S (o0 o8] B a5 S
O (gl g pte 285 65ll slo)gS B g Jgol (bl ouisS’
VY o 5an 5 i)

559, b ol B Smine (69000 emlne (g (nl ) San
P9y Se ¢ e sl slaall (18,5 A )5 g jeme A
s 8=t LSl alal (e sl o Yol JB 5 (oole
LS ol 6l el o 428 5 L5 1 Gran b oy 51 x4
Ll So L ol Gdli g Laools (il o jlosan (o
b (5590500 Ll 4 slaidl o el plogd o @)l golaidl
S s OO CsS Wlo) el By, a0 (MPI) csS
SlSaST 5l ol aslxe gl a5 el sladl jo ise slo Ll
Sg—i o odlaiwl (DEA) Lacols iy Jdo 059 4 (5L
A 5t g an)S)

=Sl Of & (2555l 2300 i (l po oS Jlges &l o
sl 25 TS 4

Jlod sl CndsS Wlls (590 0 ol S o0 55
=0yt Uiyl 4 ol Alawg 4 a5 vg0s &Sl GlaSil slools iiigy
Selsy Olnl B coio Il el 0 s 5o 659

=5 @S s x0jluil slp (c2g, (DEA) baosls ooy Jolos
5 $%9)9 ALS (o b alie (DMUS) (6,5 peaas slaol
sbojp e @bolid 5o S5 slaghs) 5l (o g Cl (29>
9002 9 2L b 4 ol ahewg & Gl o0 &5 2Bb oo LS
0255 10 o9t i)l am 35 (il o Sl L DMU
L g CnsdsS ol sh90 2 el L Olnl 3 St jlal el
Jo—s oo oo slaSs sosls cidigy Judow Juw 5l eolasul
L i sloosls (i Jolow slo o 5l dnwgi S oals 48l
el S (b lail e (8 93 )9S g wgllasl (29>
ooy Blad o1 5o o)l slo,giSl galad a5 il oo Ll Slo
G955 Bp S ln S0 ()l Soedl 4z b g S0
o=l el oy 0 (slasid Jlis b ol jold oS mel> Juw
oaid odalin 0SSl gyll sl st 4 colie L)) Cois
o9 (rl )0 Canelr 5 Sy cal Lot Sl Joe 6900 5l el
Ol B Semio 5o 5050 Syl sl |y Slaeos M Wlgi oo
el (6978 9 e 32825 (nl @ 2l 5 wles Sib

o,Lil aily o Gubos Dlusl Jgo oS Sladon 51 > 4 aslel o

:\m;‘s,a

doddio - )

P Olyie 4 3p Caro (I ko 02> g Glie i abaks |
b g 35wt ez gl )3 pale o plio
iy g oy o Sl )l ke b 5 plonil sla iy
plaslogs an ) 655l aose o S aloyn U5 o 55 (&5
S golatdl glacodled il by o Cano (pl (5 .Col oolo
Ple Coto Glgis 4 byeiS 25150 5 Sl 0diiS el 9 S o
G &g O Geizme g b Sy cnl (8IS sl oad aSlis
Sran o ol ez sl Shy 5 Locks (Susj abe> asn o
2y e g Gk gl )0 a5 WS (oo Slml dags il ple 4 S
VWY 55 5 (o) b plais] 5 Caio 4 lokus

Al Las ool blojl s alo nj G bl 4 g oo
Ll 58 5 5 gy o ol solaill a2 50 Jalge
J S olsme 4y ol Ol 3 6351 00ymS 6518 & dx g
ByS Cameine j9iS (g3laill anwg i Jelse (n 5 el
245 09b on peandi @ o5 9 JUSl i S A 4 B Caio
3R &P B o inl Wl Glal Caeal 353 g 4 plas’
N0y53 1 sloiag Casal g oSl Sl S i b SGo3 bLS, o
o=l A (i yaelp plla ans 5 o ctwlS o 4 wlawlin Ll .l
S5 Sl oot oY ez s galote Lo (b 3 oo 5l i
OYA9 o) Kan
Oonl s piS 50 s ol 0 ,Slee b L e Jelse o)) 5 L
= g Ay iy sla )i L auslie )0 0T (550 40 grlaw (092
30 Sl ams e lidl el aawgs Jl yo sloyelS 5l 6 e
Glansz a0 an el laaSid 5l ol (600 oy Colils
S99 40 s YL ol Sl oS> ol cplaS o jls ol SN
s ybail g () 318 B Caio 5l tu (l 5o S Jalse
KON
5 e Sl g (ol (LS plomie 4 QLS 5 6550
oy o o ,Shes s Sosll g ()l cuz L) 5 sl G S sl
ey ABAT aas Wiz (o W gy e Jled 4 sades g (sl
olazl laasly g ol b baglejlu Gl slogisn (5590 %
o)ls2 (2LLS 5 x50 95l 5 i sk 5l gl 5
P L eedee (I OV G (L3) Sl 039y (i 4z g5 390
L el aSet Loy Jobo 5o 81 05 sla ok (52357 Slas
WS ol a5 ol lasly sla s Ls
5 ezl gsbaill slagoiols jlanl eels 02 S poe
5 GBS els e Sleas g 0lge Loy o ) (S danme

VP 5l TV Gl o)t ¥ eled asilys Jlo al Gip Soris (85 05t 5 ke (g ool 1,83

45


https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

U PRV [P RO EPINVE PIPE IS SN AP SR SINE SR O

O 09290 Ll (o) Baa b lagly g5 (nl s el (g0l
p.».ﬁ.»_w.a cds O99= FELPTENALY @uj )| ools 9 Sl LO:).».!.».A
E9- 5 NgSse el 5 520 5 o9l ez el ools ) Sty
o asls ail o Jo - chog 1ol canle Jlai 5l oo g,
OwelS 050255 9 Ca e 055> 53 5 (905 Bdod (nl ,o eoliiul 550
sloosls idgy Jdow g, s colaiwl 0y90 SuST g S
= AP Ld S plgie 4 SadeS wlle (5)90 00 el g 1S
Sl lasgerme 15 a5 Sl (5 9050 drmle (sl Syl
9 Laools J_:.lm 9 d.:/.?u 6‘).: (o ] C.JL.LA.: B d,».n.?u Lng
aS aib o ol G >l Gebizs g bl amely 0us 8 eolatul
OO pmd j0 dn d g Ly Budod Jlej o3l g dited axbVE Lol
g oo aid )8 a5 3 VP BTN Al as 050 SleMbl oy
Jo—= oo aloil sl oyt dalllas b Cans Gudos ol o
B Cio 6‘)_: b.al)l_{ c:”l_‘))‘ 5 as Ls.))‘jda sd_..c.’zu uLuJ‘
Be c’;‘)l: Lﬁb))‘ 6)qu;oy (5‘)" W) @L..:L..w el 00 6)5)&
;S'»‘)lj Ls)l_i))‘ LgL&b)L_am 059> U"l Qlf).o L alas )‘ Cuo u.:|
o Joo G &l ay o e (glasias Lol 5l (6,8 ,10 b aslal
BB Qj_w‘é_A 4_4..>L)).> u}Ua.AL) ‘5>5).> L: 6‘ d\i..w LgLamo\o wy
18 Sase e 9 2L (Sl 4 et Sl Jas 5l 6 S L bt
Jdo Jos 5 65 )0 L 3blis (550 40 dmlne g
Joe jo a8 conl pwlis sla b 4y 5L slasiss sosls Lidgy
o=l 5 LS s a5 g oud ploul Oldllas 4 azgi b .o 5 18
wd obasl gble SIS Giovw glp b sie Jiogh
—a, 5 @D anelxe lp Giogh cnl 0 &5 4 azgi b
slass loosls —idg Jdow oIS g, 5l sblae gu
O A 5k Joe (nl 5650 Gl il wsio0 655,
7o Ll et sl g el 755 9 Sls w095 sloa e
oaLs il Gy adhie g o,Sles 5l plas ol LpelS a5 casl
Gt Ak g 0 Shae 5l oLt ol Grall a5 casls j2 5 5995
sl Sibo A Gl Glagatli sl ol (295 (a3Ls L
Sl yesin (g Lo piie a0l ol o 1) 0 Slee L)
325 (V) ooz )0 SIS a5 aS cdighd oo ol dlnd dw 4y ldgs

W PR 0.5)3]

A3 L )90t Ol SR 4 VYAV LS 5 50
i s (st 8,510 | slS (slo 5556 (5355
L OYAY) ooly caoe g gy (gmew aiiBlo p YYAP JLo o lis )
LS el am aSs slaosls adgy Jdow Jawe 5l eolaal
OTAA) (LlSen 5 (Jgie (ag)ys wiloy Glpl yo (Jare Con;
Srosliiwl b Glosws Cuano 50l (el 0255 (LS dlone 4
@S ool lad g el glasis sbvesls il Judow Jow
Ol LS iyl g oo, S Laas 1) 055 SIS 8,5 Y Lo
Joe aslyl a4, (WWA) suaine g (Jote iug)s caslanils o ,Slee
S b iz g sl bl b by gleesls padgy LS
OhlbSer 5 bl aizls ol el oy 0 S (o)
oo (el DLl (sl 656 W saz LSy Joe S (Y10)
Sl Jow SO (VV9) zlo )b asols aill (5590 1o amlors ¢ lauly
loo ;0 b el oy Co pae 4 (S50 sleix Culstis
3P LI L (VYA L LSKen 5 00ly ol canzBls y wis jguS
ol a5 3, Shae il 4 slaSis 5L |, DEA
Ol 0y 6)ll (Gl 4 (VoY) e g (g szl
el 55 sleclo o 55 Joc S ooliial Ly i 1525 > 5
Al lalols b pagie 5l eoliiul g (lasSlas glaosls  iuisy
el gleclo o s oo iS5 Ly (V) oS 5 S
S lakold Wosls cadgy Jodow b, b lasSias glaools  iuisy
a5 5l eoliiwl b g asols slgsin (slal> po am LSJ)lS bl Joe
OLLSes 5 by iy (e 3 Sio 50 21 b3
A weSae sloosls sids o Jow S sl eolaiwl L (Y-YY)
S (VoVY) 52 g 95 ailo (oMol sloyeiS g )luk (b))
a5 5,5 i 55 b1, sl e iz o pig) CanisS olle a L
Uiz adg sleanl o osllad 5 gl o 29,5 S e
Oz Vb5 ol S8, L FA (690,40 dlie ay 5 WolS angs
QT8 et (59050 45 90300 0Lt Wil Belows gl wl

R AR E PO WS RN RPCREN JEPPS W JYPe

G by =Y
)‘J_‘? 6&;4)[_7 ULQM o)5> )é C”l‘) uuLM:‘ x p“"bfj" LJ"‘
o Sloles (egh 055> )3 9 wilioe lanmy (Bas ki 5l g3l
o= b Pl Goass slaools £45 0310 5 oo (o2b, Jow anwgs

VP 5l TV Gl o)t ¥ eled asilys Jlo al Gip Soris (85 05t 5 ke (g ool 1,83

46


https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

By oo Gl el 0 oy jo slaSil sbeosls cadigy Judow 4l CensS Wlle (5590 00 (il SO 3l

wallaol g Collo g (29,5 (Sl Wrojlil (53959 G psLi :() Jguar

el (o255 wtae o255 Sl gboojlul e (593,9 anl )b
9 D) (Brae S duie
] e 5 o) hos S8 g ol Syud | xeid) o35l adg olns Ay PRNESR FELORRRCN
el g O
‘5(;.\& P 6()’ 5 Lhls Y1V San g s YY) San g | o) 51 G yne Y+ VDo pragd g
S e (V) Do praged (V) D prageds ARCIRIICHRCING SRCARTRC IV
(05 53) Slos
9 D) oS e Ol G pd 9 s JUl slacany cub )b
gl | g | s | ZDSUCC |
(V) B prag ob 9 o) e ¥ 9ot g (Y S g 5i5s) e
9 () = 9SS 3 3
Bu}m) s fanes 6 i Lo 55l gl 5 e b5 oL s s Jsb T+ - 4, Kon N
P 2 OB = L . . . - (334
O ) AT e 5 5550 e 3 hlP) bawgie 5 anns
om (5 (Y10

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

3 oS0 L o sla pite g pSo3lail 5 Wosls g5lw oole] wdganldan ;o ol b asls wed oo sanliv a5 jshiles

—oals “‘"LQ" »9 Cewl ool oolawl Excel )‘)5| roJ.E )‘ 4.\.]5‘ Lgl.moo‘a ‘5?5):} LJ.4LM4 L“’;g?j? U"‘ » oj)l.c el 00 °°)3—‘ @)5.: 9 JLﬂ.u‘

siog el s Jie LINGo 158l e, 5 V) e s an Excel ol 5dod sle e 4 by e adsl slaesls zl 5l sl
el 00 03,51 (V) Jgaz ;o Lo s &l ol 00 ooliiwl ol pl Gy S (5 L] asldls 5l lassls

() J39) goon Glind (G yuicio ghmogi Lol :(V) g0

e oSke oS e oz Slee Bl
(RIMWh) 5 s o9 azy 0 FEOVIANFYY VALY YYSTY <A YTAVY AT FA-AOVAL-A
(MWh) 515 G ne VEAYS Y XY AFYEYOFVAS Ce OFAYIVY Y. £EVIATAY
MW) b i AVFFATTEYYS FOFFEEIVY AVAYEYTEYY V-OYY. VYRS
MW) _Les & 08 AAAQTTYFAS FYVYEYIVEY BYY.VYOA+ 1O VIV CAYYYA
(MWh) o35 o tss FAVY.YFVOYD YYVE)ASYSY YEVAAYYYVE ATYYVYYALD

(MWh) 03,5 o5 FYTAYOYAY) WEFAFTVAO VoY ASAAYY FATVE-TE
() e oy ¥ slasls VYY) YEY.Qy YAV - SAYFYS OYEVATYATY AR
KV) Jil glocy cubls FFOYVFIAF VAAY YOAAY O 4. ¥55559) FYYYFITOY
Km) G, Jlsl byl Jsb AVYY.VAVYYS FEYLVYEAY VYAASAYYSY ATFEYYEVYD
MW) L Sy s 5,1 olals A+ ATALYY) TAYY.FAYOYY SVAYE V0¥ OFAY - \VEVE
S e Ol ap o VE1A¥EYY INTER I YAYDAYVORA VEYYV.FAVYY
(MW) L, 55Ls gl 5 b Lo VOFY- . aFYF F1OYANY VIS ATV EEETYY VP FO.AATYY
KM) Lsgio 5 chpnds L2 a5t Jsb FFAVY.AOAY VAYA-Y XYY 5 8- VAFFIFAO FY-EFAIVAY
MW) _Lgos 65,0 51 oS it Sl olia VoTeraryy F1-OAFATYY VIFAATEAVY V-FIVEAYYR
MW) ljon e b iigas VAY-03Y44 AERTAIN QYN CAYYEYVOTS ANYY - YEYOA
MW) _gls azy5m g olils YYY.- YYOYFA YAFEYAQSVY FAYVAVES A YYAYOVFATY

VP 5l TV Gl o)t ¥ eled asilys Jlo al Gip Soris (85 05t 5 ke (g ool 1,83

47



https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

U PRV [P RO EPINVE PIPE IS SN AP SR SINE SR O

Jow 50 ol solasiw! (o yiol jly g b o — (V) Jgu

b Fal)bl e
035 S el 455 (el Sl w8 (ol (63959 el Xij
olg oeel] Jgl anl8 Cgllal (25 (el ij
Do (oo Ty 51 a8 05 45 paouad
oS oS ponad 151y al] 51 sl w28 (295 oelP Z,

g (g0 i pgd Mal8 3lg Slee ol lgisay

oy oel] 5 gl anl 3 Cgllas (295 (eld ng

395 (0 T s jl &S 015 S wpeual

Jolanld (ol (39,5 ouall g2yt yuiie Vi
Jol 2% Cgllasls (95 (3D (e yuiie M
oIl lyiedr & Jol anld (293 (el (o pe yusiite Ug

D9 (o0 e K28 3)ly o

< ol sl b glhae (298 (ol (230 e Wp

Db (50 9 il 3y (She ojlul lsicay

oy oel] @ by pg al (Lol (03955 ol X
0 S ool

oell 4 bsipe pod sl Cllasl (55 (el D' Yoj
D9 (o T i I &S 015 S wreual 2l

45 015 S roucd 11y (yal] 1 pgd Sl B (295 (el Z
D9 (o0 e o L2301y (s o5l lgiees

po> sulp (ol (6395 oeall 2y yiito v,

p3o Al ogllasl (295 el B (o yuite Ny

< pgd al ogllas (295 (pell] (2 pde e W,
Db (o0 s o Su1)3 )y (Sl o3l lgiees

03 S el 51y (] o 22l ol (63955 el Xy

321y el 31 pgms Llp gllacls 95 el D' Yb"j
P9d (o ) s 1 45 045 S el

g oel] J pge wuld ollae (95 el Yii
P9d (o ) s 1 45 045 yS el

poes 3ul® (ol 39y el (2pdo eite Vi

Py Sl Cgllacl (93 el o pde e Ny

s | &S g Jl8 (295 (uall (e piite u,
R9d oo )b

Jedos bl jo oL acule gl ol 4y azgi b anlsl jo
G (Y-YY 52 5 55 VYA ()L, 5 gou,S 1au5lo) Waosls oiligy

691055 eizmen (55 5 (Sle (895 Glo il e 3l
i gblie LS oyl 4 pladl ! 5y @5 15 blie Laosls
A Sl (5 S e >l lgie

bz Jae S sl slairs b il e o sl
Joe cwl oad ol S glasin glaosls  cadg Julos
sl (V) S aillas (glal o dus (glaSiis

X2l X hEL.H)

=120 | 262120

Y, (r=12...9

Xipli=12 o)
—— Jldbp py il b gty ——
Yr,- h'=1,2,..B"
Y (e=12..G) Yy(0'=12,..,B)
L

¥, (b=12,..B)
9 wolbo laoz,5 b (Jlgio glal> po dus glased LSl ¥ 5o
ool
ExSpeeal 32y N iSe B (1) JS3 4 a2y L
G99y9 yxie M ol a5 oo )lo
. Xij,(i:1,2,...,m)
sz 5 ae Jo a0

Z;, Yy Yy,

Jsl e slazg,s 5l (i S e g |, P
> e 35 Zo(p=1.2...F) ped A=y (5399 Olye
5 wskhe slazgs Olee @ s B g ead anlp eg
Yo Yy (©=12..0).(0=12..8)
Bl slariie poodle pgs dl> e 9h 0 )l s
8 oy 5l a8 sl (5508 (5995 sloiie sl (o) al> 5
Xp(1=12,...,1) _ T
WS 4 g Wgdoed adg anl o)y
g wotbe (295 g5 90 p9d alye (LL jo aload eols oles
g Zg(4=12--Q) Collas (29,5 9bos Wy gllal
ool (29> g edd pew alepe Sly 63955 (lee
o Yy (0'=12,.,B)

oo pgms al> 50 395 o0 ) pias
e il plasagys hls (bS alpe 5l (BLys slassss 2
Xy(h=12,..,H) L .
WS A g Wad ool wuld o)y b5 al>
T ey A bl ) 0gdoe eols ales

Y, (b"=12,...B") s, Y, (r=12,..,9) o

Skt sl

N go Ol
—s0 00)5) oolaiul 550 la el )l g pxie ) Jgaz 0 uizes

D¢l

VP 5l TV Gl o)t ¥ eled asilys Jlo al Gip Soris (85 05t 5 ke (g ool 1,83

48


https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

By oo Gl el 0 oy jo slaSil sbeosls cadigy Judow 4l CensS Wlle (5590 00 (il SO 3l

P * G *,
szlwp Zpo + Zg:lug Vg0
m * B
zizlvi Xio + szlnbwbo
Q *
201 Wa Zao
W2 P *Z L *X B’ *Y
Zp:lwp po * Z|:1V| o Zb'zlnb' b'o
R *,
IS
M50 Z, "X
Z 0=1 Wy +Zh 2 Vh Mho +Zb" 177b b"o
S50 Al by, 5|yl ieghy leesls Jul 5 a5 gl
9 4..\[.?5\) )}A lJ 6‘41.\.“.: 6&00‘0 wy J.J?u 9 w.u..‘)}f WJLA
LngoQL) udd.zL’ 9 GJ)AAAJ [ g ] 00 oolazwl g.)?.UaAl) L5>5)'>
Slp g (e 5 jlme Sl il “_,Sgl._‘,) Shod )L‘"‘ Seads 6)5]@‘?
ol S oy CandsS o y90 0 el oS g g

p 3l eoieen mlbs gl g bosls ol g s gl eiren
20,5 oolazwl Lingo 11 sl 58!

E*ZW]_

+

L odss Jelss S (5,59 0542 Sl cCnSsS plle (559 0502 L0

G dlime ol o c0nls ools DleMb| dcgozo g0l oolawl b

—o3lal S i (65900l duslie [0 Weools l dcgezme o Cdluwe

(VoYY 092 9 55) ooyl |y 5 alaly SIS (nl (sl 0iS o0 (65

1

& |:|:"J‘i'c.’ i If‘+l:| Sf'-l-il:l:-xklyk:lr'i'i]]a
5r+ll:.l:-.ll.'k.}‘k:lr:l

(Y‘) MPI = [ Srl:l:.lk.:l.-k__l :I

. X
4 baye slazs,> slo e Yo 9 699y Syse TH &S
(w3bise (2b)l p9d 0)95 4 Lo po P=S 5 Jol )99 P=1) ol P o)90
— ke
3 _k,p—t,s d; ’p'xpjww Glp sl o el
@L.).)')l slo,bse &5 & jganl @ w,.,Su’A oolazw! ‘sol.)) sl Joe
SR GRS (F 9 5 (699,9 Sl Dyge ) ()50 40
0,50 wix sl b asly pl Sledbl og 95290 4 axgi b o
S0 ln 1) SedsSwlle (sys0 e aFlE 39290 sla s
25 S CandsSolle (559 0yt aFLE Sl S 50 Al
ol Sae
YW
09“"5" oo lie usr.u) 9 MOGA QLAA.AJ ‘) (&390 52 J&KMPI < 1
R IPXIRY é) 590 4 5 Lg)...,..su &= S RCR QLM..: MPI =1
e _
Lls, 3 4 O %) O%9) Gy (gl B (pl (o uizmen
(V) Ly, 5l eolazul g (V) Jow slpzl 5l am 0gd oo oolaal (V)

(F Jsoz) Wi cms (B ) (28 IS

(V) IS 5 oad 00 )51 4y gl sl o) o1 Joe 1)
el py b el Joe w55 4 oud WLl Joe mjlo o0

Max wk; +Ww,K, + Wk,

St.

oW Z 20U Y Sk,

YW, Z,, <k,

-yruyY <k,

YLV X + zt?:l’]bY bo <1

> paW oL 1o + 2V X F oY o <1

ZS:IWquo + 20V X o + Y o <1

M

ZE:leij +Z§:1Ungj - (Z4viX; +Zl?—l77bej) <0 j=12..n
Z(q?:quZ '_(Z:J):lwp bi + 2 noe + Yol Yy) 0,j=12,.,n
o UYy = (S W Zy + XAV, Xy + Ty Yy) O j=12,..,n

v, 20 (h=12,..,H),
v, 20 (1=12,..,L),
u, 20 (9=12,..G),

V.20 (i=12..1),
U0 (r=12..R),
7,20 (b=12,.,B),

1545 el sllasl g5 b (il o dns GlaSs Joo K Jore

; e, W W Wy
Py 5 P ool Bam a bgrye g i e L 2L

WML&LfIfbuiéosgmbwaMb@
Jg.wsn W cda)jw 4.1.».».05 L UT )JOLM
bl @lp lasel 5 els LI Glgiee oo (nl @l 5l o

DMU,

o)gi wom(\“hls))ﬁj LS Al

e z W, Z +Z
ZI i x +Zb lnb bo M)

2 _ Zq 1Wq Z
le):lw P*Z po +Z|—1V| X0 +z:':1nb'ybb
- AN

=
n X ho ‘szvzﬂb"yY b

ZWZ+Z

VP 5l TV Gl o)t ¥ eled asilys Jlo al Gip Soris (85 05t 5 ke (g ool 1,83

49


https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

U PRV [P RO EPINVE PIPE IS SN AP SR SINE SR O

0 ymad (o dloes ol 5 2les LS i ol
e e 2L (o Vel a by ye Jlo aw ol (b oS
g)—’lgs—lcwb \;w_lww‘\’ wbbyjngsls@‘)lso)‘u
byye o, Shee a9V 4l ) basyo o ,Sles oyt Jlo 4w

Lol ¥ asl @
Sl dalgs aisls y Cato (pl )8 (659 00 25, 4 aelsl o
@) Jgoz 10 Jow syl mlis oS oo oolaul (V) Jow 51 )18 ¢yl

] 00 00)5]

AN Jbo 33 Byt 2195 ln IS 9 Ll 2 S 0 p0i :F Jgur

Jhs o s Jbs o s J o s .
VEe \yaa \YaA il
JIASY e SIAS) ) el
CIAYY JIAYY CAYY Y sl
A CIA JIAY Yol
“IAA <ASA CIASA ¥ asl
“IAAY “IAAY “IAAY b ast
s Nive e # aml
“IAYS “IAYF JIAVS Vasl
< IAOA < IABA AV A ol
“IMA AV -AY8 % 4l
A AN A Ve asl
<INFA “INEA <IAFA W asl
CIASY CIA-Y CIASY WY asl
ne JIAY- <IAY W oasl
<IARY AIARY <IARY VF asl
“IMA “IMAA “IMA 10 4t
<O JIAYD <O \# 4l

axdllao 095 (gl ComigS WIlo (559 0 pig LD (D) Jgur

A9 Fe v o0 VFAA-IYA] 50 s
$39 Ot Syl S piy MI $59 02 S8y B piy MI

i VAFFYES ey CAAOTVY | ) asl
oy YL AN by CAYYAAS | Y 4l
i VY vYE i VVAAE | Y el
i VAFER. 5 oy AFPYY | F el
iy V. YE 00 iy VYAOSY | 0 a4l
by « FAYAY i VAOSYFA | # aml
by VY204 oty YAYMAY |V asb
iy V.o OVAFY by SAFYYYA | A 4l
O FASAYY o YAUYE | A asl
O VAOFY- iy VYVASY | Ve asls
i VXVYYAY iy VYO-FOF | V) asl
&y - AFOVOF i VAFAVOR | VY 4l
by LAV VFY i VAVEVAD | Y sl
i VYYYAAY ey CAAEIYY | VF asl
by AV Y by SFA-OVY | 10 4
i VAY-EY iy VAVVEYY [ 1 4ol

axllas )90 050 (b |y 4zl 2 (555040 Wy, Glese (nl 2 ogdle
VWWAA-IYAR gl 090 50 (V) axl Jle loie @ 0505 (o) p
WWAA-VFe e e w0y 0 Lol il (gg0,40 40 Sy

l) Lsef’LM‘A ).:.M...m Q‘}’LSA U"‘ » os)ls Gl ails (S$9° 42 S-AB]AAAMJ

—0 5 s..\.wb \ )‘)"-“‘-‘-‘6)3°)4r‘ ua.’>L.u )fl Mé‘b C.uoyAS)}]aaLon
IICTUWIIN V.ol FRYE WIS BSCON S o B Y GV V] R S0 WU UE LY
O Sl Ol Y ge e ALl 5 s e LA 1) Al g 50 e
Gl 6y oyt Cpyin VgV sbhasl .cwl (6,900 aile s
RO PV RY l) (5390 542 u,,)i.of VO b Ll slesls uaLa;:.H S¢>

VP 5l TV Gl o)t ¥ eled asilys Jlo al Gip Soris (85 05t 5 ke (g ool 1,83

50



https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

By oo Gl el 0 oy jo slaSil sbeosls cadigy Judow 4l CensS Wlle (5590 00 (il SO 3l

@ G 4l ol crez o515 Jlie olaie a4 asb Ll oS>
Al LT Sl o ol (Saen lpl Koo (>l

asls (590 582 u_e,..._‘ o)lﬁ.ub axllas Sy90 0,99 Jﬁ.lc N0 a=>b
o aog Ol plnoe a aml Gl y50 e S5t Sz o Sl
Olee 4l 69,000 99 Vb Judo 40 A amxl aile olg a5 058
IRVERSNJEINY]

LS?L'G.V.: Y Lngd.S.ﬁw SALQJ Sl )Qlé &J’“’Q5)J U"l g 03 43‘) JM
b i «sisote Oliee 9 900 )18 Sl 990 Iy G o yo
Gl Gl psie 0,5 bl L 1) Jlge slooyss b ey
S8 G 3550 claizl g o (goladl glo e las aSl
a3 el g SOl gldaly (e jelate 4y g,ml 5l ams
oo ol 5l Qlgies Bp Caro 50 el a8 ok 0 ) sla
Dgad oolaiul

&=y
Azadi. M., Jafarian. M. (2015). A new fuzzy DEA model
for evaluation of efficiency and effectiveness of suppliers

in sustainable supply chain management context.
Computers & Operations Research. 54: 274 -285.

Badiezadeh T. Farzipoor Saen R. Samavati T (2018)

Assessing sustainability of supply chains by double
frontier network DEA: a big data approach. Comput Oper
Res 98:284-290

Cheng. P.. Jin. Q.. Jiang. H.. Hua. M, Ye. Z. (2020).
Efficiency assessment of rural domestic sewage treatment
facilities by a slacked-based DEA model. Journal of
Cleaner Production. 267.122111.

Darvish Motevali, M. H., Motamedi, M. (2020). Dynamic
modeling to evaluate the efficiency of a sequential
multilevel supply network. Journal of Decisions and
Operations Research, 5(3), 272-289. doi:
10.22105/dmor.2020.242474.1196.

Govindan. K.. Kadzinskic M.. Sivakumar. R. (2016).
Application of a novel PROMETHEE-based method for
construction of a group compromise ranking to
prioritization of green suppliers in food supply chain. In
Omega journal. 58: 132-142.

Karimi. B.. Davtalab-Olyaie. M, Abdali. A. A. (2018). A

suitable business model for bank branches: combining
business model and Malmquist Productivity Index (MPI).

Business and Economics Journal. 9(2). 348.
Khalili-Damghani. K.. Shahmir. Z. (2015). Uncertain

network data envelopment analysis with undesirable
outputs to evaluate the efficiency of electricity power
production and distribution processes. Computers &

Industrial Engineering. 88. 131-150.

Ramos-Real. F.j., Tovar. B.. lootty. M.. Almeida. E.F..
Pinto. H.Q. (2009). The evolution and main determinants
of productivity in Brazilian electricity distribution 1998—

CendsS plle (5590500 il 4 az g b olpl 5 (g Ak sl
g Gl

S35 azmi -V

@bl 2l bosls catigy Jlod Jow sla g 5l (S
osls sidgy Judowi S 5 adsl slo Joe Lol .ol (5590 540 9
slecosgame glils glle LIS Sb5,1 Gas 4 ows, iy
Sl @ sl sz slodae 3l Jlo vz (b oS wies
5 Olrl Gr P8 Bl @ az g b Gaiod al jo el oud il
sloools by Judow Jow SO Byme 4 pladl wijls a5 ganT
proeal sloxls LS b)) jskaie 4 (xlaw wm s glasil
&l Jaw 5l oolaznl b anlol jo ol azisloyy Cans (pl )0 0d S
Ol 0y 50 (6590 2 Samns3sS e (S50 0t il Jg0 8 5 00l
208 duloe 3p Cato il
Sldllae ¢ idgh diion Jidu 4o odd 03,9l Slalllas 4 azg5 b
iy o 5 s iz sl Jae 1) 4 Ll s &5 L3
9 SRy WD (Byre g oud wBln (5900 SR g ool
gleo > Gysoe i)l & (T2TY) g0 5 95 5 (ATAY) Gl e
Oy OIVAY) ooljams gy9 o0 Ouitred Al alise
5 (YA ohKan 5 ooljasol (VYA YN )Ken 5 Jgio
losls gy oo slaas @ b (Y-YY) o Sap 5 chosy
ol jo sy @it mbo 0 SIS obs)l 4 glasts
(VV) oler 5 Sz 9 (V2 V) ol 5 (g wile Slidow
sleosls sibgy Jdoo sleslawl b 5 Caro jo LS oLl 4
—o e (2l Ak et Gl pole Geiod o aiSle y glasd
oo S50 ol a8 5l eslainl b plpl Gr Core )5 )5
wlsy lals e aw GlaSed slaosls pidigy el 5 ConssS
ol oats ailo ol 4 atndS Clidss S ze 40 45 Wb
LU e o i a5 ol las Jaw g5le ooly 3l Jols bl
Sl 090 drogs (o a (nlply WBlie @is Sul b 4 by
Bl AL 495 @8 il 4 395 90 9 9Kk 3 Sgnte
9 835 )8 4z g 9,90 Wb al>se pl o bl sl aSls g
Syl 0ge b Ay onl Sl plgie 4 09 @ ye Ll oM
Los Gheos @55l 00 oS i olo, Gl de)gilejshuil
Wy Y1y 0es SLS g0, Slee aillgs g0 095 (55,50 lali rals
Sl & G Sl WY 5 T (2 Lo e (DS 0 yed 00
ialed solaial oy o8N S lpie & (g cnl 5 oS 098 o0 aogs
oo bt s ol ol el l5G s 5 %y peizen

VP 5l TV Gl o)t ¥ eled asilys Jlo al Gip Soris (85 05t 5 ke (g ool 1,83

51


https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html

[ Downloaded from ieijqgp.ir on 2025-11-05 ]

[ DOR: 20.1001.1.23222344.1402.12.3.5.8 ]

U PRV [P RO EPINVE PIPE IS SN AP SR SINE SR O

Olidor alxe (slal> 093 3,505, 5 Wosls (oidgy Jolow 5l 55
NAYSVED ((F)) (sl

@anaglsl lige 03l e (Gl (2 paee Sljgee pled) (ol ol
Slagbinlon slaailgls 53 5l Jlanly el 0,055 o e 2 e Jalse
A=A () YY 5T Dl o pae delibad, e ()9l
OY2) o551 o (omisl 5 5 oSl cimme (0L (srid
9 wstlas glaoskin 5 Al b laSd slaosls pidgy el oo ol
ONT T sl )5 5 Sllas po (il 4,85 (bl 5 Glo wsllacl
A0-VVF

OY9) 51 fpae (ol 5 g @aS s (LIS (rid
5 0y Jelod g Laosbiw glgil b laosls ooty Julod 5l (oS5 69,50,
AANAY (F)F csixio Co pow jlaleis 4085 (5 Coie )5 L)
slae by sl ol coSile 36 (1FA3) oSl o odlo
AYCE8) ol 3yl b o iilse 13k 5 oailondly sgms (gl oiive
AF

b 555 0t Olee SR VYAV (950 () (BaD dos; el 5350
D sge anlllas 5399 Jelse 595 5 Sl 50l slay S 85 kS
e 9 Sopde Sl agh (o AT el g IS 20
olieglee

0,y Ca e Sleladl xhawss oo b (OYAA) sl g L)3
o 639 0t S| S T o Shae —enl (56 ko 5 S sl
Wi Sepse) s obil byt mlio sy axllas)
N VY (Gl (FAN)

Sasere 2 Foe Jelse samad; 5 2Ll LOTAT) Lo ool das o GLS
SV (Gl VT (YD 50 e o e Jloss Jaw 3l eolatl b ylosle
AY.

AT e (o3l el b (LA (ool ihas (5315
a0yt Slaptenw lesliiul b (LS o Slee 25l g5le o
YO-OF ACFY) ¢ IS 5l sloo poal, cale

856 sy 0T 6T o o iy gage (ol e dame o5 il
Danlllas 3,50) 2500 3 Shoe 5 (U5 Suze g ol 0y S e Dlles
AOY-IYY A AVFobel eyl sale (Syols ixio gaize

Comtj 2D 25 aw bl YY) el odly o ol Gy (ooe
dlove (St slo ool g oo il olnl Gy Caio dae
TAV-1R) (DBY (golazil Sling,

025y Sk YD) - eelonsl el oot wceas (s Foobb
(ol g olaidl iy pae 5 (g5 lagiagly (el o A8 el
ol el

2005: An
empirical analysis. Energy Economics. 31: 298-305.

Shafiei M. Designing a Multi-level Data Envelopment
Analysis Model to Evaluate the Efficiency of Financial
Organizations. jor. 2017; 14 (2) :41-66

Son. D. H.. Gang. Y. S, Kim. H. J. (2020). Evaluation of

Operational Efficiency for Electric Vehicle Charging
Stations Using Data Envelopment Analysis. Journal of the
Society of Korea Industrial and Systems Engineering.
43(3).53-60.

Sokhanvar. M.. Sadeghi. H.. Assari. A.. Yavari. K.
Mehregan. N. (2012). Structural Analysis and Efficiency

Trend of Electricity Distribution Companies in Iran by
Using Window Data Envelopment Analysis. Economic
Growth and Development Research. 1(4). 182-145.

Sueyoshic T. Goto. M. (2012). “Efficiency-based rank

assessment for electric power industry: A combined use of
Data Envelopment Analysis (DEA) and DEA-Discriminant

Analysis (DA)”. Energy Economics. 62(3). 104-124.

Yousefi. S.. Shabanpour. H, Saen. R. F. (2021).

Sustainable clustering of customers using capacitive
artificial neural networks: a case study in Pegah

Distribution Company. RAIRO-operations Research.

55(1). 51-60.

Zhu, L., He< F. (2022). A multi-stage Malmquist
Luenberger index to measure environmental
productivity in China's iron and steel industry.

Applied Mathematical Modelling« 103¢ 162-175.

S loans Sl (o) (OFA0) (5 15w cagn (niles (o)
Gyl Gl baaads (6990 aslllas) rosls il Jdow (g, 4 (55,5LaS
NAFA AT s yoleS slasdl Sligios g cole aslilas

Joe ) aabls gl coledy ysr0li wgnan Hholazel 5l g, sol
el 95085 5 by 2 ol o Bleas (BaLS els )l 5 Sl
VAR5 (F) V85018 b o Wil Lo 5o (o5l o aldos

5 ) oot 3 2L rSejll Jpal LOTVA) (e (s (bl
Ol (SE3k slagragh 5 Slalllas annte wol Lozl (305

5 e 5 bl aloyw 2 Gms (YA Lo oylail (e ool
Cesie Slas slaiz o wdg Jelse S 559 oste G 5o arwss
DAY FTY) (I olazil

Wl Sl i Loyl Sl el ptle Loy le s
s 45550, ool e byl s 5lUT.OVFR3) Ol yigl b, e
Gl s el alilad o) G mis A & Jate Solipsid
YVA-YB+ V(D) olasdl g0 ,)l8

2l Jow 5l eslatul (VYA sage (J5850 0ol axles ¢ Jevass (5 00>
Cante GO aloye s QLRI o B gl ddenis (gsluange
OF-YN: (1)) (el gusiiign dalilad

OYR0) oile cpliagSis ol jp o ile) ooy (o (Lo wdle islaliile
ST olEzsls T (slas )15 5 o sols idigy Julo

P o glnd wolof i) ool (i (s dezme (gte gy
Sloww Caio 5o Sl el 0pumy oS Al (VYAA) el s 5
Sildae ale aolilad). (glasis laosls idg Sl Jaw 9p)05)
VYoV e Y (F5) ol

2B OB e 9 wB (sl + mle slas (s o Bolo e gt

Lol A5 delse 5 olnl Gp i eSS s (VTAY)

VP 5l TV Gl o)t ¥ eled asilys Jlo al Gip Soris (85 05t 5 ke (g ool 1,83

52


http://jamlu.liau.ac.ir/article-1-1169-fa.pdf
http://jamlu.liau.ac.ir/article-1-1169-fa.pdf
https://www.sid.ir/fa/seminar/SearchPaper.aspx?str=&journal=&subject=&writer=271134&year=&PDF=
https://www.sid.ir/fa/seminar/SearchPaper.aspx?str=&journal=&subject=&writer=17812&year=&PDF=
https://www.sid.ir/fa/seminar/SeminarList.aspx?ID=631
https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.3.5.8
http://ieijqp.ir/article-1-927-fa.html
http://www.tcpdf.org

