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Abstract

In the process of economic development and growth, as well as issues such as economic growth and human
development, undesirable outcomes such as environmental pollution will also be important. Considering the
application of the DEA method, it will be important to present a model based on this that, on the one hand,
calculates and evaluates sustainable development and compares different countries in this regard, and on the other
hand, considers undesirable outcomes. Therefore, in this study, by presenting a DEA-based model, considering
undesirable outcomes, various countries were evaluated and compared in terms of sustainable development. In this
study, efficiency results were presented for 42 developing and developed countries, and information analysis was
also performed in GAMS software. The results showed that the countries of Great Britain, Germany, Finland,
Japan, Denmark, the United States, and Canada were efficient in the period under consideration and have
maintained this efficiency in this period. The countries mentioned were stable in terms of efficiency during the
period under consideration and hence these countries are introduced as countries with sustainable development.
The results of the study of Iran's efficiency compared to developing and developed countries showed that Iran was
not on the efficiency frontier in any of the years under study, but over time, except for 2021, it has moved closer
to the efficiency frontier.

Keywords: Sustainable Development, Desirable Output, Undesirable Output, Data Envelopment Analysis.

Citation: Mohebi, M., Dehghan Dehnavi, H., Rabbani, M., Babaei Meybodi, H. (2025) Evaluation of Iran's
Status in Terms of Sustainable Development Compared to Different Countries. Journal of Development
Studies and Resource Management, 3(11), 1-12

#. Corresponding author: Hassan Dehghan Dehnavi, Email: Denavi2000@iau.ac.ir



https://sanad.iau.ir/journal/jdsrm
mailto:Denavi2000@iau.ac.ir

Development Studies and Resource Management

The concept of sustainable development has
emerged since the 1970s as an interdisciplinary
approach  to  economic, social, and
environmental development. The renowned
definition by the Brundtland Commission in
1987 described sustainable development as
“development that meets the needs of the
present without compromising the ability of
future generations to meet their own needs.” In
recent decades, due to the increasing demand
for natural resources and the environmental
pollution resulting from economic activities, the
necessity of addressing undesirable outputs—
such as pollutant emissions and excessive
energy consumption—has become more
prominent.

In this context, assessing and measuring the
level of sustainability in countries faces
numerous challenges, especially when it is
necessary to compare the multifaceted
performance of countries across different
dimensions and time periods. Analytical
approaches such as Data Envelopment Analysis
(DEA) have therefore been utilized as
appropriate tools for measuring the relative
efficiency of countries in achieving sustainable
development. The main objective of this study
is to assess the level of sustainable development
in Iran compared to other countries using the
DEA approach. This study focuses on
sustainable development across three primary
dimensions—economic, social, and
environmental—while also accounting for
undesirable outputs such as greenhouse gas
emissions. The proposed model enables the
simultaneous measurement of efficiency in
generating desirable outputs and reducing
undesirable ones.

The theoretical section of the article presents
sustainable development as a multidimensional
and multilayered concept that seeks a balance
between the use of natural resources, social
justice, and economic growth. The authors
emphasize that focusing solely on the economic
aspects of development, while ignoring
environmental and social consequences, may
lead to misleading policies. Hence, in modern
sustainable development assessments,
indicators are selected that accurately reflect the
three pillars of development.
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This study employs the DEA model with
undesirable outputs, introduced by Korhonen
and Luptacik (2004). These models incorporate
negative weights for undesirable outputs—such
as carbon dioxide emissions—allowing for a
more comprehensive analysis of sustainability.
The inputs and outputs of the model are as
follows:

Inputs:

- Labor force (population aged 15 and above)
- Energy consumption (including oil, gas, coal,
and electricity)

- Natural resource consumption (such as metals
and timber)

Desirable Outputs:

- Gross Domestic Product (GDP)

- Human Development Index (HDI)
Undesirable Outputs:

- Carbon dioxide and other greenhouse gas
emissions

Data for 42 developed and developing countries
were collected for the period 2012 to 2022 and
analyzed using GAMS software.

The countries under study include a mix of
developed nations (Germany, Japan, the United
States, the United Kingdom, etc.) and
developing countries (lran, China, Turkey,
Malaysia, etc.). This diversity allows for a
comparative evaluation of sustainability levels
across different economic and social contexts.
The results of the DEA model over the study
period show that countries such as the United
Kingdom, Germany, Finland, Japan, Denmark,
the United States, and Canada have consistently
operated on the efficiency frontier, thereby
qualifying as sustainably developed countries.
These nations have successfully maintained
economic growth, achieved high levels of
human development, and kept greenhouse gas
emissions at acceptable levels. In contrast,
countries like France, Saudi Arabia, and
Norway reached the efficiency frontier in some
years but failed to maintain this status over time.
Other  countries—including  Iran—never
reached the efficiency frontier during the study
period, although Iran came relatively closer to it
in certain years, such as 2022. The charts and
tables presented in the article show that Iran’s
performance, especially in terms of energy
efficiency and emissions management, has been
weaker than the selected countries. High energy
consumption and excessive greenhouse gas
emissions relative to GDP and HDI have been
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key factors contributing to Iran’s inefficiency in
achieving sustainable development.

The article's analysis reveals that the
sustainability of development depends not only
on achieving economic growth and improving
human welfare but also on proper resource
management and reducing environmental
impacts. Efficient countries have managed to
strike a balance among these three dimensions,
improving desirable indicators while preventing
negative environmental consequences. In Iran’s
case, the analysis indicates that despite some
progress in human and economic development,
the lack of effective policies for optimizing
energy use and reducing emissions has led to
poor performance in the path toward sustainable
development.

The study concludes that Iran faces serious
structural and managerial challenges in
achieving sustainable development. The most
significant of these include overreliance on

fossil fuel resources, low energy efficiency, and
weak pollution control mechanisms.
Accordingly, the following policy
recommendations are made:

1. Optimize energy consumption across various
economic sectors, including industry and
transportation;

2. Improve efficiency in the use of natural
resources and promote renewable energy
sources;

3. Implement stricter environmental policies to
reduce greenhouse gas emissions;

4. Increase investment in education, healthcare,
and social indicators as foundations of human
development.

These strategies, coupled with the development
of innovative and sustainable technological
infrastructures, can pave the way for Iran’s
transition toward sustainable development.
Achieving this goal requires a holistic vision,
long-term  policy planning, and active
participation from all governing, economic, and
social institutions.



%é retas i

\F¥ )ﬁ‘g 3y b)w Y 8,9

T ;" Journal Homepage: https://sanad.iau.ir/journal/jdsrm
e DOI:10.82430/jdsrm.2025.1203458

R s Al
Sliseo (6 ,gulS b duslio jd Jlasly anwgi ylai 51 4wl Cardg (2L 5

Oyl 3 oMol 31T sl 3l ¢ iatio o e 055 5 W (o2 30
Oyl 3 oMol Bl3T o8l w33y Al ¢ iaio Cu e )5 2 (59D (AR Cpms
Ol 3 oMol ST o8l 2 anlg ¢ siatio Cy poe 05,5 3 Sy 0350

Ol e o oSl cy o 05,5 150 (SLL Suos

WS/ B 1y W) awo WX oY/ iCdl s

LXVCES

539 wilen Cgllaal (sla g3 o5)ls Cuotl Slusl dxwg g (odlaidl A5, yomman (63)l90 45 b ot 35 (e3laBl AS, g dmwgs AT, )
ol A i) 5 dmuloee &3 o S 3168 el ) 5 Jae 1 DEA gy 3,05 & 4255 85 it Cpmd] Bl 35 o b
b addllas cpl jo gycpl i cuily daled Caanl S Jlas 0 55 1) Cgllasl (sla 2,5 00 Byl 5l g aslyy jlas ol 5l Calises (glo gl duanlio
ol 52 0 By ol dnwg s ) Ciliss (gl g8 duslie g bl 4 cosllasl sl 298 )5 5 0 L DEA e Jue 6 1)
w053 plsl GAMS Jl58ls 5 55 55 SleMbl Julos g 4 jos 48 05 &) 4Bl drwg g dnwgs Jls 50 598 FY (ol o)) s adllae
L 090 oyl 3 1y ol ol g 039 IS JLas 590 Sloj 0,93 )3 UL 5 easeie VLT oS )lodly opl5 D oyl sl o (ol yguiS” ol L3
@l gdoe (Byme il drug b (2lo)siS baysiS cul gycnl 5l g 09 sl (2SS S 5las 3y90 (Lo 0)9d )3 0ad 3y (sl ygiS iled,S
sl )3 2l 550 03 Glnl (swi 2590 o lo Sl pluSom )3 0ls (Ui 4Bl Ay g dmwgs Sl 53 (sly9uiS b aglie )3 olpl (2L ()2

Cawl 04l S5 LS 50 oo 4 (gl A la3l8 51581 o) YoV Jlo jom plej Jsbo 5o Lol ol

(DEA) losly iy Jolos asgllaols osbius csgllas odliw ¢l drwgs 1 605 glanily

BB 5uiS b dwnlio )3 Jlaul amwgi Jai 51 ol ol Camdg (U3yl (VFF) tas (saumn UL 5 0350 ( by £ (g5imd)lnd fay jo ¢ o 3l
Y=Y (WY (wlio Sy o g dewsr Colelllao dolilns (BliSro

Denavi2000@iau.ac.ir : Suis 55Ul Cons « ggimd Glamd cpue 1) gias bliugi .


https://sanad.iau.ir/journal/jdsrm
mailto:Denavi2000@iau.ac.ir
mailto:Denavi2000@iau.ac.ir

Y VEF 50l Y ojleid F 093 caalie Syt g drwgl Clallhre

Gz lais &) HluL dewgs VAAY Jlo 3 BRUNTLAND siineS i drwg Slodl s)lg (5lub cole AV ans Lawlgl |
gy ol 23S iy 5 IS o 039l 053 (sl 902 Ty 0] (gl Jus Ul I s g |y il s sl oS
255 5 1y oatal 5 (b (slasls (9,900 (sl (ol bamo 0game 5 clagipo (69l b sl Cadguzme 5 lald ) S porio 90
WWlild g gy ol i dle b mlio (gl oanljs clold Jds 4 Fee e amd blgl 5| (OLAFSSON ET AL., 2014) 5,1
My Coenl Gl 1 G el sy pSojlal 4 Lo by slasladl 5 e b Cilisee (sla ) 3590 53 008 golae (Sl LSS
oles a5 6 S owends o Jles 4 sl b)) (TANG AND ZHOU, 2012; ZHOU ET AL., 2018) 5,8
2 9 pbsl (S yd 5 (ko (1 b ladhaie (o iliie gglaw )3 g sl Jlow g 4355 5 305 g (38l bl <8 )lke
Iyl Lol o o Sibigy 1y (JawaCions ) 5 (s3baidl dlel ladd &S dgy 38 pesto Jrimmeciunnj (6)lub MSUie  bies a0l opl da!
(st} oo )15 45 elatal g (o3laiBl ¢ aoma slasl (e )3 dolia (3155 Culgedo g sl alls S (slajlslosie 2 o objyl o]
2 adian ol colo I cusl 0dg: rlae cilie sloglojl > Cuiise wre Jelse (S plgis 4 sl sl 3 Shes (slo a3l
S5 4l o les 5 b Ol 4 ol @l Sl oslitul b g a0 (2] ol 3 pixe (o sloylil ) oS Casl 036
2345 038 e lizsl 3 Slae byl 900 5 Sl g0l AUS (511550 0500 adlojls ] by 5 &) 5 Bl o8, (4l
(S yas . dgpe jlod 4 by g gume Copde Su 8 w0V g gokae pbl Clial g 6)908 el g 4 (o)l ol g pllis
el plojle calises dlal )5 Hbj)l laad oS gl g8 @ cuwl 03,8 pasb Clasl 1y Sbjl pllas 3939 Co e il 88 Y 420
5 T pskate 4 el yb dgidise Sael5 ol (sslem wMe 5 (oo a3yl 5 CElm] (SIS ISl g polio 5 o3liel L)
5 il pla 395 503 59w 50yl (L)l plaS & pree S5 gy oty sledatee 13 039 4 353 Sleled CudS 5 Cungllan e
Sye calid 3 5 IS ol wely & g (A Glojlo Gy 5 00903 bame b BT )l By s slie s S 53 S8
Ol sl JSdie g cunsl Glojlo s oy o (oled 3 (ol (egdge 0 Slas Saline (lie 5 ol latalo ol (lojle
(elozl (oalatdl e Gl & dagi polate 4y b <8y ABls 3 Sles (65 oIl 5 25yl Jgeudio &5 58 903 |y Slojls
3ol lid cpl 4 gl > )l 48 (2B g (B Gladind jLis cod o3 Sleidlid g Slles g (Jate ) ool
@ Lol Sleed)lS 3 b9 Sl ()l 3 (eges pobo 4 Sl () iy Sl il 035 1l ) dlise ()lul lobdl e 53
GIBSON, ).ul63)5" joals leuas L g lad jlliwl dopass 4y il (oohias o g5lul 5,Slas )5 g puiny (sS4 S (5l 3y 5500 i

.(2006; POPE ET AL., 2004; WINFIELD ET AL., 2010; ZHOU ET AL., 2018
ol 2 48 0391 (sotums Jelos da g ol 31 (S sl 00 (B pme Sl 13 ()l 25l pslatod; b, g Lo pas i ) s aus
oS g 35 505 3,509y D90 4B)S Y3 3 1) ()b bame g (JEI il e By @2 g piens (JSI Gl G Ly oo
btos o Conl loyad L dwloee pow 3,09, lales S oo (b)) @lie | ookl (6390 00 B2)b Sl i 6yl & Canl b >
p 08 83 bl 51 oy (35 a3 55 (e il bl Sl el g slol cealal asee sl el ]y (e a3 ls
BODINI ET AL., 2012; CAMPBELL AND GARMESTANI, 2012; OU AND ) 5 o wlss] L3 b, 92
b S s (sloinly 3,Skae i) sl Sl duslxe yr itee (sl sy 5 oo (DEA) Wosls _bgy b (LIU, 2012
5 o300 (55 wollae sla 295 4 ks DEA (3g) )3 5 )Slas awulne 5 adgl oo J5 ©)g0a sl 5 )Slas (sla)line
s 9 (te (sloaiiSolpeS gls & Cuwl (Sae llasl (sla 293 | (g (Jg S (o 515 1) ollasl sla g >
Collasl (glo 93 Mg s 4 1l 0gd e 0l jliel Cgllas gla g3 > 4 lassly 4 DEA (laJue > &Sl 4 4295 L
oz )l Coanl Gludl dnugs 5 oolatdl A5) (zan ()50 45 gblen S (eolatdl Ab) 5 drwgi ALTE > s il
ik S 5148 elsl cl 2 a0 B DEA (29 5,8 & dgi | o s dinls Cunnnl 35 G baome (Sl siilon gllasl
0y 5 3 55 ) wsllash slagrg s ;503 Bibo jl g aislyy Hlas pl il (sl ygiS auolie 5 Lk drwgi (b))l 5 Al
tenlin g 25)) 4 cogllaol (slozgps 45,8 i )3 b DEA 5 Lite e <Ko @)L adllaa cpl )3 gyl 5 els algs cananl
Ole Sl 9 p9d Coond )3 sl 048 (ol (IS Cannd i a4y Ly () )3 45 355 00 By Ll drwgs jlai I il (sla)giS
b o Capogs g Jdo )l & dalllas (gan sy WA dled &) g diuiin pow Cuaud jD g 0dd didld gy g ylas Sl &) a4y dedide

i3y 0 o5 Gdleidin 5 (6 xS am g 4M il 4 5 (SLL g @id i D Al Sl golS oxiy Cuand 3 g aiBl



Ao (5o ygulS b dwoliie ;3 Jluly arwgi 5 51 ol Cordg (2Ll 10, Ked g (e ¥

plagl .l dzils ol jor s 1y (00L (glo Gy Hl drwgd iy )le 5 yuwld Lol ccunl pigy (g3905 U €Il dawgs Cunled popas 4 5]
5 odbasl Slol )3 .l osd Jols ) €6 )lubd on g Canwg® o1 15 360 (o (0 o] $Bgd Cunlo | b dxwgi pogie )
drwgd g Cum) oo Slea ammeS (5135 53 sl sl &l Il drwgs (gl (edamio Canylar VAV amd I laixe G
2295 o iy yaS ) Sygeas Il dxwes Brundtland jgeees S5 ojle 4 L (WCED))

&S o ool sl (sla s slajls ol (slacus yd i3l o ay e |y gyl Jaus (sbojl a8 Cal drwgi 5 295 Sk dnwg»
Cudyls o eloin] ylojlu lazwe o (S5561aiSS 29590 mlio 5l onlatwl (Jg 35 — 4350000 lallas & — saduie dan JLL drwsd porie
€S oo 2gde |y Sl slacyled il il Gis

500 ayle 4 S WL Iy e o cdlie sl oy (g)lul & Wlg (clamols b g oS o aSOI 1 L8 i opl bl g
1y (ool (slozdled Bl w29 Jraos (slatyzm o] sledud 0 &S Gloj y 3 &S 29 3o g 1l (oolal 5 olotz] dnwgs
G b i 5k s o 5l o e S s 5 dnsg o Jo5 Sl @l 53 Sl dnogs by JBlis
Ly 35 e ] e o s 3 435 ook s cBly 3 25 o 0 31y oLl ()l 5 olozl (gl e gl
2l &) o5 S5 g plien 1yl anwgi ol oz EIKIN s olal pp )l g 5 o oobadl g sloza] (glo a4

T
3 futurity
:;)\ N
‘_-‘;? e R
- equity

- sl

Sl drwgd )0 G j busmo g gloial bl o alaly 1Y) JSUS

2,5 sl s |y 25 Sleggn 355 Syl 3 il dengs 45 S5 ol n ol

55100 ks a1y T Slesenas g oan] Jud g 348 00l WS g el olowouas

D9 ;505 Al 5yl (gl drely (gilly g w8 15 edliiul 3)50 VBl L (b bl

ey JBlis 4 b oigdd Wizt milio | edlaiiwl g 48,8 )1)E 5y0uis g AU D90 63gu Lizs @il | ool

4Kl o5 sl 0351 B sl 45 33 GBI iy s )3 13 4 5 piss] desly (sl & sl
(WA o Maw) amd Cadlad dolsl e Colin bt Cuow 4 jlal oS 4 (g0lS mlie il 85 g Linlo )3 3]

spcnl J sl rlse (ol CMSe 5 b S L )5S b drwgi Cumdy (L)l 45 9800 el Blial 5 )l (il den
g ol B1b and 01 81l dmagi S5 5 (6ol e i (sla a3l 5 lahg, b ol o ples
5.03,5 bml | drwgs pya (o959 S (o (b))l Al 1) Hlhl drwgi & Cusl Y dix gl S 3 ok Ay pSojlul Sl
o S5 | s 30l 4y ol a3l o Gl (5355 b3 0 S5 |y iy dmogt IS pogo 5 4 ol (slagsl
S it Sl 45 oIl s 4 by jadls QL S uSwie |y pyo s 4Y )3 35290 SlaspSCue SIS ojlul 4 wias
3o ol 42l 5 JolS ol Sy plsie &1 )l g B 0101 4 lools cnnlia s ISl 3o 1l 5 03 ot
oadls S Gue gy o cusl ol sl diwd ol Jols ks Jlul dawg slo m3ls olop) o jadls degome ooplpls
288 (oS pasls o S Jite JS5 (it & |y dmogd 15l S0 pm ey 3 5 390 ()5 )3 B ez (695 S




3 VEF 50l Y ojleid F 093 caalie Syt g drwgl Clallhre

ol 00 uSsio iy yad D &S (g)lul (S god50 5 dbgyye (605 Car d o)l sl ] 0l 0lxS Hlub drwgi sla sl
aS 123 o )l 1y Sldgued e g ol porie SO ainled b drwg glapadls > (edld e S e JLd 1) asuie (Baa
el 5 Lt (e Can] dnag) S b & il s A ol 85 pgblan el (5975 Ml dnog a4l ity (sl
ol 5 ey 5 (bjgel cudliny alox | canol il sll lojls Coghi g s (olatal drusg cinpi bl 1 295 o0 opuds
D9 pj sbasld ol Slgi e &S 398 o0 o3

Mo -

ol -

gy slanl clgiwne -

Swss/ ols -
Ove Sl b 50 AVl B aad o ojle] dmels 4y g WS o el 1) Cumen bl slajls &S (golaiBl W) 55 (0laiBl dnwes
28l 25 3)lge 04555 0> slaadld ol Kl oo g WS Sy

@B S aloy -

o cblog  —

sl

gyl -
lopasls w8 bis 1) Sl dnwgs 0101 o2 5 (xb lan odb] o 45 GIGST 4 G bame oo 5 dae G Ay
8l 25 3)lge Jold Wlgs oo 55 (Jae Cuns )

b mlo oS

sidlelut -

b o JS

o3 S el

Consj s by (Sogfl O i -
5 olatl olan] day dw o5 ol il gloasls 55,5 5 5 Wejls drwgd ol (oSl i olsie ol
A iy 1) e

Slucuglsl 4 50 Oldllas I golass )0 milaisls y calises glbolio g W s ol drwgi w4 0 ledllas | 3y g 0ds ais by Slub
ey &l 5 ol dalllas 4y &S 55 Slalllas 51 is lasly ol Cuie S L g ddlaie o ol drwy slajas i
5 B Gladllas (i5u 90 10 g deldl ) sy pl b Jb sl oid aid 1oy o yeuiS duslio 5 bayauiS ;3 Hlul dawgy sl sl
P LDEA Jao o aill e addllas ol )3 0 plonil (sl gy poliol o 48] 5 39800 4313 (igy Ay sy & )
cdl llas 3 adlllae (pl &S ol aidlyy Ciliseo (gloyguiS (S8l dmwg (2Ll slate 4 Cgllacl § Collae (gla 295 (58,5 s
ol 0l

3 ez ol Wlosly plool e slagyliwl gl gyl b)) ¢l slass DEA Jas & @) 4 asiss (Chen et al., 2020)
Lo (gylel doldlo oy Hlol o 18) e (Lol aoldlo 1 laodls sl oas plowl Yo AV=Yeve Sloj 0,9 )3 g o> il ¥
2935 @bl gl dbye 15 olul i)l e Caa S ol ) sl 0 gl i (5] ool sl g iz
LS oo Bpae (9399 Olgis 41 ) 51 5 g9 il il 2 a5 AT, 05 00 (£ 03Il Gy e (LS g0 alo e
S35 lgie & B (AIBL Mg 5l Cunj bame b Bl ablh a8 o Mg cosl (Glllanly e o 1) 51 (aBL A5
oadls ool ooly lis osls Julos 5 355 3 ol ol a8 o Mg siwd oles (29y5 451, SO2 3 CO2 4 S oo ooliwl
el 4Bl S92 (25 JB sl () 2y90 Gkl > Jameun ) 5yluL



Ao (5o ygulS b dwoliie ;3 Jluly arwgi 5 51 ol Cordg (2Ll 10, Ked g (e o

adlas oyl y> a5l (MLSDI) awslio b 5 aols oxawiis b dswg Jie O dnwgi 4 (Lemke & Bastini, 2020)
£Y )3 MLSDI o 5,8 .1 o3lizl (PCA) Lol adlge Julos o pizonis (o 5lol 23559 (sla gy g bodld p  ive v )oK
A3l (65,9l Caniao g 3,13 (6568 AUl b L5 JaoCns ; slad Slas 4 4o i b oliowd wlio 485l ol ol slasdl )3 cao
ol 05 dus yb 43 pladl 5 SWS

adllas oyl > 23135 sl Julos g DEA g, olusl p Coiie (gl yguiS (Sidbanwgs ()lub b, (Lin et al., 2023)
(DEA) lodls ivbgy Julot g 4355 5| odelcawdas slogyze wlil 5o (OECD) (o3laidl dnwgs g (658an lojls ;9uiS o 5 Shas
TN gac (oS a5 dad o i adlles oyl s s L) TOPSIS g, b coglel sly sadpMol SusS L ol yor
S o Sles &S ol s lailaie Judod g 450 (opl p egde AGS e 6T lud Cogw Bpae bl gy ) sl
ol 039 Sglie G7 s sloyouiS b o5 b jsbods GT (glajguiS

J0L dnwgs a3l S (PCA) Lol slaailge Judow g 4355 9 (ool yodludis (caisdigs Julow 5l oolizl L (Wang et al., 2024)
3 50 aw Ll drwgi Coows 4 > Cd i odelCanddy (a3 ls | edliel b adlas oyl s sl @l (RSDI) (cladlaie
olile ol odnline g )l> S lais 4 ()loj Jobo 5o odelCawday o>l b i dlllas pl puls il awyp VoYY WY o
Al ol 021> (S ) 9 (63Ul drwgs oIS pSixie & 1500 sy 4l el ) (S A (g slp g
AYlo (038 5 o550 Bblio a8 Jb o bl ialS o pd o VY Vo e (B ddlaio ) dewgi Db L ddllas ol ol g

Cowl 03,5 Wby Juopd VY5

Mo o d> b Collas (gla >gy3 aS dad o 00l ua i Aitud Cgllasls k+1,k+2,....3 s uwdil b bl gla 5955 4
oS dly kel polie | JSite glomle ¥ € RY™ X € REPT 4i8 (155 g 455 cogllacls (sla g 5 5 29
b DMUJ 41.5.»;9 ENR W) g.B).m.p LSLQ’LS'DSJ9 )I.)).g A d)jw L;Lm.\>b dl).g 95> 9 (8299 (Lo odalino dleo)“.L?l 69[>
o3zl ol 3los 1 55 Wy 295 (6l 395 o0 0303 Ui Xij L DMUI aliusg 43 005 G o | (6399 CuoS 22945 00 0313 yLis X

D9 50
e 3,Slas oy ying sye slaodly ide Jdos Jae G (Korhonen & Luptacik 2004) coglaols Jolge 3,5 ks )5 (¢l
iy il ogllacl (sl 293 el g Wipd oo @) i Esem0 S Dygo 4 I 295 dad &S Sl ol ol Ll Je 508

il 00 039+ Jdo 4D D90 ol 45 2945 o odlitwl bk
k N
max 6, = Z UrYro — z UtYto
r=1 t=k+1

k

S m
s.t Z UrVro — Z UYej — Z vixi; <0, j
t=k+1 i=1 ()

r=1
=1,..,n

m
Z VX =1,
i=1

u,vi=ze, r=1.s5 1i=1..,m

s gl e IS ©jpar iien Golhadl slag2g b g wollae slargS 4 oad ool slagis i & Up 9 Uy Ll o o
g o ]+ B e (laJao & g0 d iyl o9y Cgllasl (sla 298 w8 (295 w8 g gllae (295 o ol )3 45 oy iy,
sl pj Jgdr ©jgar adlas ool sl pusie lai 3590 Jao bl



1 Vo 50l ) o)l & 0,90 caalio Cug e g drwgi lallae

U _ vk U N L
max 0 = Yfoq U Yro — Zt=k+1utho

k U s L m L
s.t. E UrYyj — E UtV — E - X <0, j=1,..
r=1 t=k+1 i=1

m L _
i=1ViXip =1
u., Vi = ¢, r=1,...,5, i=1,..,m

k s
L __ U L
max s’ = Z UrYro — § UtVto
r=1 t=k+1

K 7] L L =
.t Xp=a UrYpj — Mimper1 Uedej — Y2 ViX;; <0, j=1..,n

m L __
i=1ViXio =1,
u,V; > ¢, r=1,...,5, i=1,..,m

P L _ vk L S U
min @; = Yr=1UrYro — At=k+1 UtYVto
k L N U m u P —
s.t Zr:lurYrj - Zt=k+1utytj T 4i=1 ViXij 20, j=1,.,n
m U _
i=1ViXip = 1,
u., Vi > ¢, r=1,...,S, i=1,..m

P U _ vk U S L
min @, = Yy=1UrYro — Ni=i+1 UcVio
k L N U m u P —
s.t Zr:lurYrj - Zt=k+1utytj T 4i=1 ViXij 20, j=1,.,n
m U _
i=1ViXip = 1,
u., Vi > ¢, r=1,...,S, i=1,.. m

(@)

il pj Jodo ©jgar adlas (sl it lai 3)50 Jao olul

alllan 3,90 (G2 yuiho digod

by ya5 &y ko pl

S sl jloe Jlo V0 (VL Comex 8999 S oy

By S JEj ek S5 (655l B pae 5999 Sipl Spae

C 9 (e e (il ile b plie 5999 e

ol Cuad 4y dlatdl )3 0wy Slod 9 LYE 5 (g)liL o)) ollao 03l 3 (AL Ay
SV) Sl lasl drgs da d )3 598 Sy (alitod b (Sl dsugi el
b plg (Vb (S5 8 oo (5 pSojlil |y (S5 3 sl eyl ¢ oMo L plgs (5Vsbo

5 OS5 35w e 1 (S 5 Aoy 51> 5 54 53 (S5 4 el Jlome L (oM ollas o3l Sl drwrgi a3 LS
dlgy (855 3,5kl g e g dlawgio bl Go59el 1> S5 Al U s
Do oo (5031 Lel )3 b g 4l o GDP
05 909598 (1397 dST e o ()5 a1 (65 Jalis (] SIS (gl L]

Om |y Lzl aly )5 38T (05 Jolao jlude 5,565 ulygld 1150 5 )55 55l89 00 ool odli | oS AT (g3 L]
&S

Wl adllhae 3)90 (Sloj 0)93 53 nyoutS cpl (L ()lbl 9 (2L (o) 4 Cuond 93 )3 &S Canl b &) Jlai 3590 (slyeuiST 05 o> 5

RWRVAPES

allas 3)90 glay5S Aiged (V) Joi>

B el A B il )
Sojb vy JI3Y )
LS Yy egw A
Oyl Y¥ Wl ol Y




Ao (5o ygulS b dwoliie ;3 Jluly arwgi 5 51 ol Cordg (2Ll 10, Ked g (e 4

IS PU |, B il )
Ml)ﬁ \rd > 0)5 [\
S99kl Yy Aol 3
Lkl YA S5 K \
Se Soske va Lgw A
(AN Y. Myl gyahe> a
as s A aila Ve
Ol vy bl !
ol Y bl 1\
Jein v¥ 1S5 0] a0 YL W
o Yo Ll W
Al \tg ol Vo
Olab v KU \$
GOgrw (i YA S lasls Y
slegy ¥4 Jy VA
Ls2yS oo &Ll ¥ oles ‘4
)Ja.§ ¥ 4_.,._,‘,9) Y.
plosl GAMS Jl8ls 5 5l ookl b 55 golis Judoo g 48,5 51,8 edlitl 5)90 Yo VY B YNY Sloj 099 50 599 (slayguiS (gl lnodld
L] 0045

el 013 B (F) Jgdo U (V) Jgaz 2 VIV B YWY Gloj )93 3 (Kldmwgs jlas I 1njgdS ()lhl (gwyp & bguye gl
513, Lais 0,95 ol 93 1y bl el 5 0391 LS i 350 iloj 093 53 U yuiS 1 i3 sl Lo 35 Jghis 53 &5 s lon
ol asciin 45 5o lab 3905 Ll ISBLS 5 oameie VLT oS Lol eyl DS Lol il s (sl 9 as g3 sm Lo ygutS” sl ales
I B (Byre b dmwg b (olygiS 1aysiS ol 9ycnl Sl g 039 slul (L s Sl jlas 5)50 (Sloj )93 3 003 3L (slaygiS
o B 5loj Jgb 15 S ol g 0392 LIS ol 51 5y 3 csgms ol 3 5 sl el 31 UaygilS 5l 5oy S0 o
Sl yauiS 5o uwl 0390 Hlub by Jobo ;0 (K8l arwgd oyl (Jg 009y diBl dawgi i O (gloyauiS cdS gl o 90wl I ]
B (KBl s jye 50> Syl b g L 5pe 53 bnjoudS cpl S im0l Sl 9 0398 LI (Sloj 0)93 () 53 55 adlllae 3596
Comd (y 2 3390 S JUo 1 plaSoma )3 Canl jasuie & psblan 5 (ll )90 53 i bl 5 s el 1 50> B)bo Sl g ansls
(B8 elajl8 T3l e ) Yo\ Lo 5 olo Job 50 bl sl azilis J15 LS 50 55 4Bl anws clo oS gL 50 4
B 03 S 5 51 ol s 3,50 (oS 05,8 &t b S 5o ool ol 00 525 S S0 s 4

Gl 00,55 Jos 3950 S0k drwgd a4y oliwd 3 olpl gyl 5l g ansla



WWe¥ 50l Y ojled ¥ oyg0 ‘é)l.«o Cu o g drmwgd Ol o

ToAT-T o clodlo , 1a,0uiS ol (505000 i (F) Jgots

Yo ¥ YoOX | YeVY JgS Y Y Yy Yy sgS
-ISYA VAt ) Jijye -IYAY -V -IVNY Wyl
) ) -/ara il -1V -IV-¥ IV 192K
\ -IvYs ) S gl g -/0-4 -0V -5 w9 0,5
) ) ) Lk - 1650 -10s5 -/o¥a il
\ \ \ ol +[OAD o[y -Jo¥y S8 K
VIS -I$A -loss o -1V ) -IVY# I
oI55 Nak -[o¥A Abb e\ ) -IVA® KUV BPSITIRS
) ) ) LS -fovyY N -Ivon RS
-loss -lohs -6 Ol -10AD NN FINT Al 500
-10%- -IYY JOYA | (e3gmm i ye Nialts -Is0Y % o3l
-Ivov ) ) 395 <[oVA Niatd -lovs iyl
-/vo¥ \ ) Bouw [5ea NG -favy osk!
-[AY -IS¥Y ) Jw -Iv¥Q -Ivoy -IV¥Y Ll
-[00- ) 2% oles -ISAY -IV\Y Nizat So 6y
-100A N2x -/o¥a Ay -Ivos 2N - /53 W
-I50- -IYOA -I50v sl -I5AD -I5YY -ISYY aS
NN -IVYY -IYAQ Sl e -100) -IYA- oladlss
odte &l ylel
Nak -I5AD VA% \ ) \ ols
o
-IvY. \ -[a¥y b ) ) \ S lasls
) \ \ sdocie YL
-IVY - NN -[5Y Sl
\ \ ) sl

VoA D-Yo Y cledlo , U youiS ol (60500 gmalis (F) Jgots

Yy YeV5 | YeND JgS YoV YeVF YN0 IS
- IYSA - 1508 -ISFY iy - 0¥y Y% - 1050 Wyl
-IBVY - IVD) ) sl b -lov. -fovy -lov. Jyacom

) ) ) S )gueliS9) -I6-a .15+ % 9> 0,5
) ) ) ks <10V NE -IS¥A il
\ \ \ oWl -/534 -5 <[5 S S
5y 5N 5 o <IV¥o -IVof < IvY- b
-lo0s 5 .10 Abb -IVYA -Ivoy -IV0- KU PTIVINS
) ) ) L3 -IVA® -IV0 -1V U
-lovy N .65 b - [6AA - [DAY -Javy il 500
- 1650 -IYOA DAY | dgmm b ye -I5eY SISAN -I5-¥ S
\ <IYYY ) 39 NINE RINa% NG ]
-IV00 -oAS -fo-Y L -[o¥Y -/630 -/ g
- 1bYA - [BAY -[bA- Jwy - 1D0A -/o¥a -[o¥Y Ll
-[b0¥ NN -/00) Oles -Is55 -ISVA -I505 So (900>




Aliseo (51 )9ulS b dualio )3 5laly dnwgi S5 51 ol ! Candg (U)o Ked g (a2 4
Yoy YV | YeNO IS Yy YeVs YN0 IS
-/o¥] -/ooy -/o¥¥ A Al Al N4 W
-I508 -I508 -IS¥A sl -/500 -IVYA NN as g
-I5Y VAR NI3Ye Sleg, -IVYD -IVo¥ -IYAD bl
odte &l ylel
-Is0v -I50% -ISYY \ ) \ ol
)
-Is-¥ Nials VAl shad \ ) \ S lasls
) ) ) oo YL
-Ivos -Ivov -IYAA oy
) \ ) bl
oo el ixde
YOIAY T Gl 3 aygulS 1,15 5 503151 gl (0) Jar
YoV YN | YA IS YoV~ ARARY YA IS
-IVeY -ISAY NiaAs Joiy -/oY] -loyyY -Joyy Wyl
\ -I5¥Y N\ sl b -6\ -8 Ve Jyacem
) ) ) S youel S'9) -1VY <[y -/o-A w9 0,5
) ) ) Wik -[0AY -1ova -lo5¥ il
\ ) ) oWl - /574 -1638 -[oAY S K
-I5Y -[5+0 -16A% o> -1534 VAN -[seY I
3% e -100) Abb -IS¥Y -185Y -I5YY KU PPIVINS
\ ) ) L3 Nizat \ia Nian RHP
-lovy -16AY - 1054 Ol - 1639 -/1638 -[0A- il 500
-lovs -Ivos V| edgme planye -ISYY A\ <1630 o3l
) ) \ 399 <oV -fav- -og0 Uil
-IVVD -IVo- -Ivys L -/ova -lovs -Jovy g
N N2x -Ivoy Jws -[o5e -losy e Ll
-loo¥ -100) -/oaY Oles -I15AD VA% Niza S e
-loo¥ -0y - o) Ay Nizat -/ N5\ W)
-ISAY -Is5% VAt sl Nizat Nizd) -150) asp
-I5Y - Al -[5-a Sleg, I\ -y -IVYY oledl;3
odte &l ylel
-IS¥A -IsoY -Ivy ) ) \ ol
)
-1V -I8VY -/ova shad ) ) \ S lasls
) ) ) sdoxie YL
\ \ \ s -IVYA <[y -IVOA oy
oo sl ixde
Yo¥VI-Yo¥Y o ;o B ,ouis o, gm0l gl (F) Joua
YeYY Y¥) S YeYY YY) S
I\ -IV-5 Josy N2 - 1oV Wyl
-IYAD -IAYY sl -/o¥a -looF oo
) ) KW <JoVF <[oyY o> 0)S
3 ) Ll e NISe -10A8 Aol
\ \ ol -I8¥Y -los¥ SIS K




) VEF 50l Y ojleid F 093 caalie Syt g drwgl Clallhre

YovY Y+ov sguS Yevy Yo7 sguiS
<[EY¥ 441 o> <Yy <IVYY S
-Joss Jos¥ Ll <5V N Zal R PIIINS

) ) L8 N\ard <IFVY Al
-Java - [aVA sl -Javs B\ wiljas
-Ivo¥ -IVo 39 iy -Ivav V¥ Sl

) ) 395 -I5¥Y NiaYs syl
VA VYA Sguo /3N <J0¥ Sk

8N 5y Jisyy -Joos NINS Lol
-Josy -Jovs olos AIVV¥ V¥ Ss 5o
<105 IS ) -IVS¥ -I5\8 W)
J55e <JSYA &l -IvoY -JSAY oS g
5oy /4R Sbeo, <INOA -Iva) il ;3
-I500 /500 oy odoie Lol ) ) ol
<Yy 5N I ) ) o lasl
\ ) oo YL
AIv5a <IVA ol
\ ) Isbls’

wilen Collasls (gla 393 )l Coonl  Sludl dnwgs g (oobasdl M) yemmen (63,190 45 ol o 1 (oolamdl W) g dmwg Au],6 )
5 o & b S, 1 05 ol (1 oo 1) DEA gy 3, & 425 b o8 3515 L5 Cpmt 35 Cans Lo (S5
sl Conl s 5 551y opllals sla gy o3 B 5 318,y 5 ) ]l (sl S Al 5 1l ot (515
)5S anlio 5 2bj)) 4 sl o 2eys (185 a3 LDEA e Jae S all L adllae pl 53 950l )i
5355 5 ) b (DEA) ooy (pidgy Jelo o (e ()l B gl &y gyt jglatons bl aibly lsly dngs )l 5l il
o g 4500 a8 A eolatwl YeVY B YNY Sloj 0)gd 50 aBl dawgd g drwed Jbs 50 oS FY (gl gllacl g Gallas (sbrodbiw
)5S b aaliio )3 ol (DS )2 gl 0ad plsl ladils g 4 olel 2 03,5 sl GAMS 38l 5 )3 55 ML
P gloj Jobo g3 Lol sl aslis )13 oL 550 55 Glpl (osn 0590 sl Jlo Sl el )3 31y (L5 4Bl drwgs g drwgs Jl
$loy5iS 09,5 & drgi b S (g oo cnlpli (Cosl 0l SIS jye Cuo & (sl WL Gl 2l e ) VoYY Lo
patutio 48] sl 03,55 Jas 3390 Ik dnug 4 alied )3 Gl gycnl Sl g Al B LIS e )0 LIS i 5l ) cadllas 350
Conl 0o 3 Cudbgo &y 5l dnwgs Hlas 5 4Bl dnogs (5l )9uiS L duglie )3 42 g dagi Jlo )3 (Lo )9S b dulie 3 42 ol ol
B (2L g 5 Sl dewgs (sl b duslie jo (lailsdS slaj8 se 5 (g5l Bpuan 1990 YU > 90 4y ol pas pl oS
2 858 Baas (gilwdiare Gsb 5l Cwl 5l diwe b axwes JWos 4,51 (oolasdl )18 Cunluw duy o Ja5 4 g5 0p] 51 il 004
ABL W (oolaidl Wiy 00iS Caus (oolaidl slacusluw plo olyed 4 5 00l iolial ) 500 oL olasdl alisee (gla yiso
255 ol e Gy sla Sagl S8 slisly 5o (L (58l o8l Lo aSt) peid sisled dle (gyid 2y b ) B
D B il odes (ladgwS o (glinle ML ply 0Me
5 355 diej ) ol il (2 3S) )l e gl 5 olatBl slam o ale Sy e 53 > Blge e 25 )
ole @lie & (g ptod Sl 1) Sl Gliioes Sl ()l a8y 03)8 394000 |y (g8 slas)glid & (g piod LS & Lo 125 sl dnaogs
25 oler (sole aolGl (et STy Olnl izred o 205 cal 03,57 g e (Mol (slais)Son g 48yt i (Sl
ool bty 3 M Sy sl el Iy 55 ] il 03,8 pgyome b ity alKutislogl (slmolKiwd 5 llolloym ol (glmelSol,

sl 03 Gyl )3 atd iy gl sy9ld



Gl (510,985 U dulie ;3 sl dmmsgd 3 51 ol Camidy () 0], 3 ino 1)

Sl FUY bwsio job 4 dauwsd g (32856 D yuudiy (6l 4 iy (sl juiS a7 o )3 ¢ 3L (o 38 loyuw g (Jbo mlio 20008 ¥
ol ol axlge Sl )i alo g g (Do (sladsdg [l b e cpl > lpl WS o Byo |y 3¢5 (GDP) Jsls (allbb ags
e 4l po 4 b Wgd o cigio o el pas > 4 50 Sladod g ale sofyn | (gl o Cul ol (sliae 4 Cimy
e ) g0

ol gl Cwl ole (K50 yalee ol 3 sdas Blue I (S Sluasl alo g ool cawd I g s &oplpe. ¥
WSS o Gynlae ol e Slains Ul D508 g ¢l (sl jasiwd ¢ 6l Cumlio Lol 1 D90 > 4 dtus p lsdine ¢ laiedisld
3ok ol iy ol 3 13980 (Sl (Slaofy My sy g Sk (B ol @ 4 g Sl alopw alS el oy
ol ilady jouS il 2y 4 2g3 S Asbl (gl (ilST SaS oS imiuo g ele Gyt 4 Al o &S Sl laieutily o ke
Wl 08 35 50uiS 51 53 osle Bl ylaisee (glys 05S0) EalS el ale slacud b by s Iy 0gMe i,

59008 s Lol ] Mol ole (g5 9 (Sludl mlio diuoy > lpl 4,81 ¢ BT lacsloy; g o)t O, ¥
3l e (6yl3 000 4 B ( Mol oy (slaodly 5 ole SleMbl 4 oyt 9 a5yt aKiisles] cloolKiwd wwlio slacdloy;
ozl Slidod S1ye g WaolSitils I gyl 13 joyar liaas i g oyl b S pw nl g oM Cun Sl e
c3303,S 3game g WSy ede lidsg Al 3 a5 s Lelge

U5 stes 5 ol oy 2 (Vb Cml | Sleslpsle gl 15 ingy camdl ol 35 oty Anss 3 S350 1 25 it aled
O 03 e Sl Sl g s S5 Aol g Cnlis S L gl o 3950 Cogume (sl i (53,05 9 (Sum o2 o
Js 4l b g b gp (nyaiamld 5 o poslhe U cul (giluding o ) cslalaxd (Slu)jg,ar diajls 93,5 Copte ] (ot
251808y 5 Slalpgle & p31 gldls b s abbdaws sl yauiS 35145 ol 5059 Caodl IS 10 Cuily as gy Lbiabl auslsy
Jeols o) cnl > iy oy g0 il o iz gycnlil g 039 2le lgtus (B0 (29 b ke 0l Lo )5S o tailedly ]
i Vg Ul paass 5 ol 4SSl & 3 1) (gl glliicolo 5 plaastis oje ol 13 bo )9S o5 Jo > Cusl ot
bl dled oMl oyl dslsded b iy 4 SLLE SaS a8 BL @i asye ol o cuenl Pl

1. Bodini, A., Bondavalli, C., & Allesina, S. (2012). Cities as ecosystems: growth, development
and implications for sustainability. Ecological Modelling, 245, 185-198.

2. Campbell, D. E., & Garmestani, A. S. (2012). An energy systems view of sustainability: emergy
evaluation of the San Luis Basin, Colorado. Journal of Environmental Management, 95(1), 72-
97.

3. Cook, D., Saviolidis, N. M., Davidsdéttir, B., Johannsdéttir, L., & Olafsson, S. (2017).
Measuring countries’ environmental sustainability performance—The development of a nation-
specific indicator set. Ecological Indicators, 74, 463-478.

4. Goodarzvand Chegini, M. (2013). Sustainable development; indicators and policy. World
Politics, 4(2), 216-237.

5. Lemke, C., & Bastini, K. (2020). Embracing multiple perspectives of sustainable development
in a composite measure: The Multilevel Sustainable Development Index. Journal of Cleaner
Production, 246, 118884.

6. Lin, S. W, Lo, H. W.,, & Gul, M. (2023). An assessment model for national sustainable
development based on the hybrid DEA and modified TOPSIS techniques. Complex & Intelligent
Systems, 1-18.

7. Mohammadi, M. (2013). Evaluation and ranking of sustainable development of selected oil
countries using VIKOR and TOPSIS approach (Master's thesis, llam University, Faculty of
Literature and Humanities).

8. Mohammadi Hamidi, S., & Sobhani, N. (2018). Evaluation of sustainable development
indicators in the Middle East region with emphasis on Iran. Journal of Geographical Space
Planning, 8(28), 99-114.

9. Olafsson, S., Cook, D., Davidsdottir, B., & Johannsdottir, L. (2014). Measuring countries’
environmental sustainability performance—A review and case study of Iceland. Renewable and
Sustainable Energy Reviews, 39, 934-948.



'Y

10.

11.

12.

13.

14.

15.

16.

17.

V¥ 5ol Y opled & 0y (2l Sy g drwgs Olalllao

Ou, C. H., & Liu, W. H. (2010). Developing a sustainable indicator system based on the
pressure—state—response framework for local fisheries: A case study of Gungliau, Taiwan. Ocean
& Coastal Management, 53(5-6), 289-300.

Pope, J., Annandale, D., & Morrison-Saunders, A. (2004). Conceptualising sustainability
assessment. Environmental Impact Assessment Review, 24(6), 595-616.

Saremi Rasouli, B., Bafande Zende, A., & Nejaei, A. (2013). Presenting a sustainable industrial
development model in the Aras Free Zone with a system dynamics approach. Modern Research
in Decision Making, 6(4), 159-187.

Tang, C. S., & Zhou, S. (2012). Research advances in environmentally and socially sustainable
operations. European Journal of Operational Research, 223(3), 585-594.

Winfield, M., Gibson, R. B., Markvart, T., Gaudreau, K., & Taylor, J. (2010). Implications of
sustainability assessment for electricity system design: The case of the Ontario Power
Authority’s integrated power system plan. Energy Policy, 38(8), 4115-4126.

Yahaghi, E. (2018). Evaluation and clustering of Middle East countries based on sustainable
development indicators (Master's thesis, Zand Institute of Higher Education).

Zamzam, F., Zare Ahmadabadi, H., Nasser Sadrabadi, A., & Marvati Sharifabadi, A. (2013). A
new hybrid approach based on DFM data envelopment analysis with undesirable output and
cluster analysis to assess sustainable development of countries. Modern Research in Decision
Making, 7(2), 53-86.

Zhou, H., Yang, Y., Chen, Y., & Zhu, J. (2018). Data envelopment analysis application in
sustainability: The origins, development and future directions. European Journal of Operational
Research, 264(1), 1-16.



