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Six Sigma is one of the operational concepts in project management.
Due to the activity of industrial projects and the production of
wastewater and waste in the environment, the use of a pure-green
combined approach has become necessary. Six Sigma Lean-Green is
associated with obstacles in practice; therefore, the present article
aims to analyze the obstacles to the implementation of this approach
in industrial projects. Accordingly, using the opinions of experts, the
weight related to the classification of obstacles was obtained through
Shannon entropy. Then, using bipolar fuzzy TOPSIS, the rank of
obstacles extracted from the thematic literature was calculated.
According to the calculations, the first three ranks of obstacles are
"lack of knowledge about the philosophies of Six Sigma Green",
"uncertainty of returning from the acceptance of Six Sigma Green" and
"poor quality raw materials". Based on the results of this study, the
managers of this type of projects can take necessary measures for
effective management in order to implement the project with a pure
green approach, in addition to reducing waste in the design and
implementation of wastewater management systems, measures in
line with international conventions and international standards and
national work to protect the environment and social responsibility.
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EXTENDED ABSTRACT

Introduction

Quality management is a philosophy or an approach in management that is defined by
specific principles, methods and techniques, and its focus is on the customer, continuous
improvement and teamwork. Although the basics of quality management have been
gradually completed over the past three decades, the dynamic nature of competition,
changing markets and technologies have continuously challenged the way quality
management works.

Six Sigma is one of the quality management methods that has a project-oriented
approach to improve the organization's products, services, and processes (by
continuously reducing defects in the organization). From a business perspective, Six
Sigma is a powerful strategy that increases the efficiency of business processes and
significantly reduces product defects. From a statistical point of view, it also seeks to
reduce diversity in business processes.

Although Iranian organizations are familiar with the term six sigma in quality
management or sometimes use it in their projects, there are obstacles in the success of this
method in various improvement projects, particularly with a combination of different
trends, this problem becomes more complicated. Therefore, this study aimed to rank and
categorize these obstacles by extracting lean-green six sigma obstacles and using the
bipolar fuzzy set to provide effective measures for management of organizations in Iran.

Methodology

In the present research, 26 Lean-Green Six Sigma barriers were extracted from relevant
articles. Moreover, based on Zhang’s (2001) research, the views and measures of quality
were classified into six categories: employee-oriented, management-oriented, information-
oriented, process-oriented, customer-oriented, and supplier-oriented as which were the
basis for the classification of obstacles in the present study. Then, with the formal approval
of academic experts, the decision matrix was compiled to determine the weight of each
criterion (six categories). Finally, by using bipolar fuzzy relations, bipolar TOPSIS was
calculated to rank each of the extraction obstacles with six categories. Considering that the
research problem in question is an expert-oriented problem, the expert index was used to
select experts. The indicators for selecting experts were project managers with more than
10 years of experience and with a master's degree at least. The designed questionnaire was
sent to 12 experts who were available and analyzed. Figure 1 shows the research
methodology flowchart.
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Figure 1. Research methodology flowchart.

Results and discussion

The green approach is a comprehensive approach to reducing system waste that
minimizes negative environmental effects. For this purpose, tools and methods such as
green supply chain can be used to sensitize human resources about environmentally
friendly methods, reduce adverse environmental effects and make optimal use of
available resources. Even though the lean approach eliminates waste and improves the
performance of the system and the quality of products and services to customers, it is not
able to reduce the harmful effects of the environment. Therefore, there is a need to
integrate the lean approach with such an approach that leads to the reduction of
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environmental impacts. There are many similarities between the methods of lean
approach and green approach based on waste reduction techniques, management
methods and business results. The lean-green approach emphasizes the minimal use of
resources through waste reduction, which reduces negative environmental impacts. As a
result, the lean-green hybrid approach leads to capital savings, better environmental
conditions and social equality in the entire organization.

Based on the study conducted on the extracted indicators, the index of lack of
awareness of philosophies of lean-green six sigma was recognized as the best index,
followed by the indicators of uncertainty of return from adopting lean-green six sigma,
poor quality raw materials and lack of top leadership support for adopting lean-green six
sigma, in the order mentioned.

Figure 2 graphically shows the effect of changes on the weight of criteria on the ranking
of indicators.

Employee-Oriented

Management-Oriented Supplier-Oriented

Information-Oriented Customer-Oriented

Process-Oriented

Lack of knowledge about GLS philosophies ==g==Uncertainty of returns from adopting GLS
==@==Low quality raw materials ==@==Lack of top leadership support for GLS adoption
==@==Lack of belief in environmental benefits ==@==Resistance to change

Figure 2. Orientation of the most important barriers of Lean-Green Six Sigma based on Pareto's law.

Conclusion

Based on the ranking made in the TOPSIS fuzzy bipolar method and according to the
20% Pareto rule, the distribution of the top six obstacles in the six areas of quality
management is shown in Figure 2. According to the analysis, the mostimportant obstacles
identified are related to management issues. The results indicated that soft quality
management is one of the dominant currents in quality management and its actions tend
towards employee-oriented and management-oriented actions. The new weights were
used in TOPSIS fuzzy calculations and the effects of changing weights on index ranking
were analyzed.
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Considering that this article deals with a special type of six sigma with two different
emphasis (lean and green), the results of the present study can be used for organizations,
particularly production and construction organizations. The lean approach in Six Sigma
projects can increase the efficiency of construction projects by reducing waste and
unnecessary costs; in addition, compliance with environmental issues has become a
requirement due to the increase in the level of awareness of general society and the spread
of mass media, and the use of the green approach in industrial projects has become
inevitable. Taking into consideration that industrial actions cause the release of residues
and waste in environment, during the last few years, greater attention has been paid to
wastewater and waste management projects. Based on the results of this research, the
managers of this type of projects take the necessary measures for effective management in
order to implement the project with alean-green approach in addition to reducing waste in
the design and implementation of waste management systems, measures in line with
national and international conventions and global standards and in order to protect the
environment and social responsibility.

347



d‘ds)b 9 GI.S olRS1y uo.l.ﬁ aolilad
PEY_YUY (£ o)l ¥o 5,55 V£ ¥ lianms;

i s

s . R B
https://karafan.tvu.ac.ir/ 4 5 (w3l
- :10.48301/KSSA.2022.302414.1704

S5 dsgocme 5l 03kl b jw — U Loy ! @lge Juloss
You b
Mol

#)

Ol g il e e g oo Sl 01Kl ¢ ixias ko 09 (Al wlid)S =)
Ol oAS (S oSl By (glige (SO oISl ‘éll;o owdige 055 ¢ wlid)S -Y
ul)-ll 6JJLY “5?19):4:)91 (Smwo oKy ‘e].ua (wipe ag)f ‘Jui))l u.uJL-.uJ)K -V

oA

Al CleYb

Clled 4y ax g b aS cul ojgn Cupos 5o Slles paalas 51 (SO LK il
7;,;[3&.:5;0);{5)5‘00&.4‘;2?24)0 wwsulm.: A¢]939W‘5Lhoj5ﬂ
olpan olye b Jas o 1 jew b LS (i ol 4Bl 505 s
laojsn 433,55, (nl sl Blye Jolod Saa b Hol> allie g,cnlil 09d
Sl 5 b 5l aslie 5l oolaiul JBlas s -0l 8 Sog, el o plowl sinio
530l D9 on (dasme Cony s siie Ol WG 2alS Sl a5 w8 o ST Slagls
29551 @,k 5l @ilge (sanaiws 4 bgspe 39 Oy Okl eslaal b ol 5o
zl Bl &ilge 5, Vool (651 Gl 5l ooliinl b s sl ey y5ilis
&lse Jsl 45y 4w oads plowl lwlons Gillas ol dlns L9550 Dlol jloals
Calad p0e? s ~0b LK il loaindd 5550 ;0 2T pae» (55 @
oobol il €eaaS o &gl Slao? g € b LS 2l i pdy 5l caS sl
el F5e Conoe lp p3¥ elas daojgn Sl egs cnl Glroe gk cnl s
5o Oluls el pogdle jw —0b o Koo, bojgpn lya! sbnly ;o b aias oo
Lo L Cqz 1) o g Sk sl jfailial 5 Hhollin laggensleS

s bl eloin! Codsins g Gy

gy dlio 1l £o5

VELRIYY i L
VE A e (6,5650
VENY0 e Wi dy

1 3lg a8

o —0b L b
1S CaieS e
Yol 5

Mg g ol slaojs

(Ppare Lﬁ.w S :J’:\QM b-\;w/.g";ﬁé
(Sig P Cnny

sinamasoumiii@gmail.com

©2024 the authors. Published by Technical and
Vocational University, Tehran, Iran. This article is an
open-access article distributed under the terms and
conditions of the Creative Commons Attribution-
Noncommercial 4.0 International (CC BY-NC License)
(https://creativecommons.org/licenses /by-nc/4.0/)

YOYA-FYY . 1 Sdg wSUI sLLS
YYAY-AYa5 1 ol sLLS

| (@ren
Nt

o8]



https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/
https://www.doi.org/10.48301/KSSA.2022.302414.1704
https://orcid.org/0000-0002-2145-4410
https://orcid.org/0000-0003-4057-2962
https://orcid.org/0000-0002-6655-4984

FEY-YEY F oyl (VoY) Yo (31,5 ole aoliliad 03l b s — b Lo s 5! yiins! @il Julons

LV R

2 ol G SLSS g bogads (Jaol b aS col Co i 10 (60,504, b aanld laicds CudS Copas
e g5 & 42838 dm0 as b az ST 1] el (g 515 5 pao a0 s e 2 (01 35 p05 0515 5 0580
CotS Sy e 0 ,Sles £455 pylie jaboas b6 ,9lid o b3k yuts «old ) Sligy odle Lol onds JoST S 2 e
S ez tato Ml & by e s (il (ol G el o5 glaonyay 51 (S Y] cd saas e 4,
Ol 0 5 Sl CetsS Co pae sl 4 bgje For oaS .l vgzsa oo ciaS ol 4 b B oad cel a5
o sloossay K0 31 YT 080 &g Sllee SIS sgup b 3,65 oo )18 G 8550 Joms o slas,glis
Gy danmms 1) 355 Sllos 156 b oo (saulgy Jélie o3ga) Jéliva 5 calises laiigd oaiylip lad Coanl
5l ek orbs @l JalS 0550 )3 seges (AT bl sl (lalidipy yotune sla 3 [F] 05,8 L5 5
Sl lie & 15T col 03,5 Jols 1) sadg oS i S g o dgn Sogll pKeiir Ll g oanb (Slsn
Loe Sogll [ 50] a8 oo pdsssass wlis 5l oslil 4 g9, 5 9 oo aote Conyy ot el a5 Lond
Syae g S5l et Sl Glaghl Gk 5 2l 5 ol Dt (SIS GlaslS ST
5 oy danmro Lai> (6l Ml 5 (dowe & e ool i 2T Sl ogdle [V] conl ind glacsgu
5l cblas [A] 08 sopm o] 5 s 48,5 L5 8 Gy damms | 055 Sldas 3B b Canl 05,5 jgma |, Jilie
(P 2l Blgids b Jotse Gl 5 patie 5 parie S98 Lalsd 925 (9 Gl dsgi g Cennj Lo

Sloss N gamo 3gupe Slp 9700590 (69,509, 45 [V ] 009 Sy e slaig, 5l (Ko LS i
S paly o L Lind oS 5 cannS ol 51NV sl (lojle o (ks pglae zals b) olosle slaasT o
2 zs B e @]y Jgame (Al g and oo SR I 5 S slaanld o5 4 ol w08
i s assl ol jebay [NV el IS 5 S slaanT s o go Lals sasys s s bl olws 5l ams
o Oygekis 18 LAE YIF & bg e oS Canl duoyd A4/A045F o oS 4 haws ol 0ST 590 Lo
Bl 35 505 lS Ol LFaw (28 )0 el oo = lae L (2 3l ilisee sla ol $ o8t VY] e
Ca e el AST b e b LS i o ol DVF] sl Lo 2o 5 b ol 01,3 090 (slo g,y sclsl
65k 50 5 5 S sl sl ol 13b b 5B S oo oS balejle 4 assee Conyy Jlass 5 b
Dol ass s, Sk

5093 ooty 10 (B L st Lal cuas o pae 0 Lfw b Ll b Slpl slalojlw a5 T 099 b
O S5 L o 4 1)l gz S5 5SS sleefs 0 gy ol CeiBge 4o (sailse Lol aiiS e oalid
it @lge glmal b bl o sas s asllas ol oopl gl 0995 oo oduomy altus ol ciliee sla ol $
3o il Gleladl B agles (ganains g ganad, |y ailge cpl Yaul (518 degosms 3l oslaul § juw b SlaXs

.u\.;,’l de>g Qlﬁl 5o Lmdl.o)'Lw S e (Sgm

S e
siloy oo Sl a1y e o Sl a8 col g Sluls mals gl ;518 s e o S04,
wlis 55,5 oba 3l ool b S el oolitid BB i (ol 6 ez aiilo olmogads o byl 51 polaio cpos [V
Sg>g0 @L;o)'l %ML&.‘;J%S@:MCM%)‘ ollasl ol il u’l‘..aL? ‘cm.i}la:;mb)b’}b 61-‘2’;;559) 3,90 4O ‘_,’J‘L*.Jl
Q)S.).s)‘au:Q‘dg)‘Lﬁ'O%‘ﬁLb‘.[\c\];‘}‘.w.:.'i6‘4?790M}gﬁ@‘;‘&&wﬁ)é@u‘bs&@dh%d{@lﬁbe

Y4



Ol g (coguaro Lo duw FEY-YEY F o5los ((1F+Y) Yo (081,15 cole aoliliad

350s; labsy o 53k sloalit 29h aome Cuyy Dl 2alS 4 e o e 0,5, iz b
5,509, IV T 318 8929 )15 5 S gults § o e (slbogests «lutly L2alS GlacSiiss olul p jaw 8,509, 5 b
hote sy it sl sl 45 0 e ST luls 2als 5 )b 5l b 5l esli JBlas s~
2 fetzl 6lp g e e lulpd lopw 0 (o9 dye 4 e — b (S 5 0 S0, i 0

I g oo ploslo JS

o Ob LS i s a3l ) Jgor

= el plge el us
[vs-vvl B390] SlaolS IS g bigel poe X1
[yv;vel sl 5l el 5T oalizl Xo
[YA;VE;vy 501 a8 iy (5 gld o LISl oyl X3
[vy;vy ;e e b Lo i a1 8 ol 51 08T g (6 jine &S s poe X4
[ya;va;vz;val o = S 8 pdy sl Jle (5o Sty poe Xs
[¥Al s 5 00l 55 IS5 5 Slge Cu ke Xs
[¥-;ve;vyl o g o slael oy bls )| g Sinlos poc X7
[¥y ¥y ;vo;vyl A0 3gx0S X
[¥y;va;vol 2T, ey o e Xo
[¥f;vy;vol 2ol )51 s wlis X10
[vs-v¥] Ol ins g (silojlo Kim 3 ol X11
[¥o;va;v8;vf vyl S~ Lo 2 sloaindd 3,90 ) 25T puc X12
[vy;vsl Ol e 352 pae Xi3
PP o 5 cilo anl g o lacdld olubis sl ST o3l eu

LS 20 5 2l g e

[vA;vyl kSl 30 S padls Canglie Xis
[ra;y-;va;vel sy 5 Ceaglie X1s
(£ 51 vesvo;vy vyl oo Culox pus X7
[¥y;vv] b Cenys DT 25 6l (oo5elSe s Xis
[vA;vo;vY] 5 s S sgzg pac Xig
[vol Skl b Lo X0
[f-;vol e Censs sblse 4 slizel poe Xo1
[va;vAl shazes Sy Bl 3590 50 Clgts pos X2
[yo;vy] e =l Lo 28 Apdy ) iS5k Coalad pos Xo3
[y ;val S o Al Slge Xaa
[fv] el (sl 3l g anw (55518 b JalS” il poe Xos
[fv] Gl Blaal b 5w — ol LS i gy pas Xas




FEY_YEY P o,lods ((0FT) Yo (3,18 sole aoliliad o3l U s — b Lo (il yiiwl &ilge Juloxs

oAR9F (99,

habony ~(hrog sl iash 055 1 ol el G, > Sl 5 sl (stagh Bas Lo 5l LIl tagh
ol 65 sl Grizman 5 cales] o g9 51 5L )50 slaesls (39] oty (SisSz S 5l g 055 s sunailo
S Sgdiss cgmine (il slaiagy 5 5l 03l nce Gloj Sl han b s e Glaedls () 4 Gieg
5 Epze Dol dalllas (ogas 53 i) (nl 45 oad soliul G b, il 9090 ) Sl s ysleex
g5290 dallbs sl cslio 297 )lr (9,51 w13 53 010 Sy E5d5e 4 e, & L 5 (hegh Aty oy
Dol 1 ian A gl dbogs o WSl e ~ b Leans Lt @ilo Y7 bl ] el sy Ul
soee ]2 jgome oMbl «jgme e «j5me wieylS Aws id 50 oS Sloladl g baolSays [FF] g
s anel 5l Aalllan ;5 wlge (sidios (sly glive 45 Cod 0 (GOLATLS Hgote 00iiS el g Hgote (6 yiie
9 (HIKES Ganaied) Bjlae 5| S 18 (i ot S el ol K2 15 (5550 a0l L
Gloaiws b (il glge 51 o o ganas; @l Yonl (el Yol 656 Ly sl oslanal b coles jo 0l
O e Sl gl 1 ol yome 025 Blaos £ 51 515350 (chngy Alis o () @ dzrgi b dslono alSns
s g Sl Vo 31 s 4l b 0550 ooy o5y ol slo il el o ool 5y sl 5
Al iy 970053 (Slo by, 5 digad w2 50 (sle (ulagi I Sl 4 azgi b el 009y w157 JBla
sgbiedy (285 I3 Jdod g 4525 3590 9 o Jlu)l widgy utes 0 oS (22 5l BT (6l 0ad (b
ol 130 551 TAY 0 dplma o a5 )] 4y dzrgi b o dailms $lig S ST 555 slagnly el s,
o3 go (i 1) gl (olidihgy Dolargld | SS el oud ploxl Slalons (2Ll Ky (e

Yoy



OB 3 (cogane Lo FEF-FEY P oylos ((VF+F) Yo (8118 ole aoliliad

o lexa s 5 bojlona il drmilna g0 58 1o 4,35 (guts 45 ipge 51

iRy Bas (e gl 56

Ot b oo o Sle JSC25

s sl lore (plalis (578> Dlaalie o ile JeSis
Erdee Sl ;3 09290 Ol Sl Mol
Y y

Ol )'l. &l d\?m)L,_u bl S ol 58 ko Jbo lﬁ-.gj'L..“u,:L:j.A <
ouds olulid sloylas ool e Lo

A A
I e Jloy peenci oo ilo Gt
- 0990 08
A 4 y
§ - i
; , oo Jlosl gl sy dnslome
glis,s sl .
[Canl

A ool Jolgh e
a5

B e 40 Al
il ooy 4y g ans

g owliud gy ©)lzeld ) S

o9l 950
& a3l g, ool Bl n b lons (59 dlona (T 0)line iz (6 S el sloBs 5 (o (95T B
e 0aisS o (2951 0B &) y29 9 9ld Lamags D VAVE Jlo jo g, cnl Ablygo 4035 — Lo ma silo
polie 0SS, ax o a8 cad o1 g, ol (ol sl [FO] ol g Jlais! qojg So 0 oliebsl pac

! Entropy
yeoy



FEY-YEY F oyl (VoY) Yo (31,5 ole aoliliad 03l b s — b Lo s 5! yiins! @il Julons

ailon 53 sl (81 (g5 Aliiasy Sl 0,55 (5t Coeal Sl Gasls T 0l i els S
425 b oo e ile ol BSAT sl s g0 S5 1) el G ile gy gl Jgl o550 a3lge O e
5 S S S Sl JSD 4 g (Sl slayiie sl eslitul bl 4 Cond (23l e o)l e Cuale 4
oo (89)5 (e yilo LSS 5l el oals eslaiul ol jlews g 0k LB b b b davgie (o b
45 aiboe Dygo ol 4 38 oy peslion Pi 1y o0 Jloy ailys 1o g w8 oo Jloji 1) 5Slis ol (o 5le
Cawdds (1) &l 5l ool b (Ej) (aslis jo ogy08] delol )0 058 o mumdl (y5is Egome |y (g 12 &0

O 0 a5 Y 5+ oo |y By Jlade ol jlodie laie 4 K) 0l oo

m
i=1

Olyes 4 (@) abgy po (a3 WS o ()l &5 355 oo s Bi=1-Ej & j50 4y (Bl sl 4 40) O g 6550

(V) alaly sloolatl b Wi o359 lade Ll 1o 000 oo )8 0 S pmeas [Lisl 10 (6 T omenal (gl dute Sl
2,5 oo dnlone

W=d/ ) d, M

Vol 638 Gl
bl ol sl 0 080l ' Y50l (5516 il 0 linaizr (6525 ool SiS Sl Lo el (sanas sl
€alols (5590 g Cuiia Jlows! o ol 5l €aliold -y 2alig (ol ks sl oy Sl (5Kl a5 e (ol aannB
5,5 o angs [FV] 1S 5 " gl Lawgs o9, ol 6dhos Yo VA Jloo yo L58] sl ane Jlows) Jo ol 51
[FA] 315 Lawsgs (6dheo VARF Jlo 15 Vol (656 sloacgorme pgpie i a5l Vol ~536 sl ol L g
Oe)) Ll Cugas az o e3game o5 s 556 slracgame (5708 Yol 551 slaasgarme ol Sloiiey
odiasylis aS oo I3 (C V) o3l o (S 0gd oo oS 5 jlade g b Vel o518 sledcgerme jo paic oS Wil 0
pos Ol 0aa200lis a5 () ) alols ;5 (6500 5 el (53 degama b LS po ol (S S il cals) (e
28 Dygo ol 4 9058 0 S5 e slo I 13 S & 4255 b g cnl 5o [V sl e ols

2l 0 € slore cenz p Xjary 55 5liel Baias (LS g 039 (oo 99 (536 sae G G le 4l

¢ C, Cn
Xy [ (thyvi) (o vi2) K (tam +Vim)
= :XZ (t3,V21)  (H391V) (om Vi) w :NVWz--Wm]T
M (0] M

X n (ﬂnl’vnl) (/unzlvnz) L (tunm ’Vnm

1 Bipolar Fuzzy TOPSIS
2 Alghamdi

Yoy



OB 3 (cogane Lo FEF-FEY P oylos ((VF+F) Yo (8118 ole aoliliad

Sij sl yile (V) alal, 5l oolaul b g ouds apwslora (ygils ‘545)‘;.31 ovgy 5l a5 lae @ yje 4 dzgi b dalol yo

Ngbee oSt i 5
Sij = Wjkkij tij = WjVy; ™

Vsl 538 i ST ol Jo ol 5 (BFPIS') Yl (5306 o JT ol o ol oy 99 s dlyo 5
Sgdge JoSs (8) 5 (F) gloalal, 5l oslizl b 0dgy odab 90 536 JSs 4 o5 (BFNIST)

BFPIS = [(ui, v ) (3, v3)- .. (i, vi)]” ®
BFNIS = [(u1,vi) (U7, v2)- - (U, vi)]” ®
:LJ.‘?) QJ‘ ) as

i = m_ax{sij }v]+ =max{tij },yj’ =miin{sij },vj’ = miin{tij },(j =12,...m)

9l Cod 4 (V) 9 () Ly aliwg 1) 43S o i llBl alold dalol jo

m
1
Dx BEPIS) = |5 (G5 = K] + (1 = %)) ®
=1
1 m
D BENIS) = |53 (5 = )2 + (6 = ) )
=

ol 5l a5 G polie dy dxgi b a5 05 o s (A) Al ) Alisg 4 4 35 10 S00 5 oo &0 Lol 0 4
Digd o (SR, 05 L

D(x;, BFNIS) _
C; = i=12,..,n ()
D(x;, BFPIS) + D (x;, BFNIS)
UiRgF sbadl

Sexe 0035 (a9 G2 Ll 5l ookl bl el g e LS5 5 8 53 S5l 285 (Silo
S Sl 5l b jlre plos ) S joome o e lme Cel atine ¥ Jgoo 5l a8 jebles ol aulxe

b e )l ,55

! Bipolar Fuzzy Positive Ideal Solution
2 Bipolar Fuzzy Negative Ideal Solution

Yot



FEY-YEY F oyl ((0F+Y) Yo (3018 ole aolidad

ce0liiwl b o — 0l oS (i ] @il Jodoxd

9l 99551 Shg) 3l Bylre (339 .Y Jgue

spme eyl jeme o pae  emeledbl  jeme sl B jeme gy 9% 0uilS cueli
Ej Y SAFA VA OF \.vaoy \RAAR \£#AfY \ £AY0
dj -+ 2AFA -+ A OF —+.Yaoy AR - FA¥Y -+ £AY0
Wi AT @ <MY VA4 ERRAYA < NOFY BRI

oy » sl Youl 658 praal uyle g osls JI3 0l s U o5 by & jgo a1 dali iy 50 oolainl 850
2B B O g0 s al)o 2 50 09250 (5518 O le (5 Sls ¢ ol el e yilo JuSET (gl s 0D JuS2S
el o &1 lod Yaul (651 prenad s yilo ¥ Jgaz ;0 aF 0l dloee

Y el sl gy 31 oolisiwl b puoual s ylo ¥ Jgur

2970 0SS (ol jgme sy gme il jpme oMbl jemecopse  jemedkelS  (aslh s
CEO D) (DY) A d) ) CADd) (5 F) X1
GO XD) B XD (NO D) (A el)  (F®) (X NO) %o
¥~ XO) CXY XD (X NY) (F X)) (ADed) (SO0 X
CAB o) CAB A A e0) A A) (5O (ADseD) X4
CEO N (FO N (A oD)  (ABed) (DA (DD, X) X5
CEOed) (DO XYY (F®) (AbeD) ¢V Xs
¥~ XO) CX ¥ A el)  CADel)  (F®) (AN X

) (X)) A ed)  (OOX) (A o)) Xs
CAOA A (A ed) (SO0 (5B, (A A) (Fe ) Xo

¢ Y GO0, YD) (SO0 A d) (A A) (N A) X10
(’G(A ,70'00) (.AA ’,.'.A) (.AA ’,...A) (.ﬁa ’,.A.A) (. S ﬂ) (. ,,\) )(11
(20 . 0) CEX) CE N Bl (AB,el) (5, ) X12

) CXY o0 A ed)  (AB,el) (DA (X N0 X13
Y oY) CYro YO GO A CF D) A D) (Y YO X1
A~ A) CY o0 A d)  (AB,eB)  (ADerd) (X e NO) X15
CAO A CF N CA D) A d) (A8 (P NB e A) X16
X e XD CXY N0 GO YD) CFO XD () (X V) X17

¢ ) CXY X)) (RO ed) (N A (FDN) ¢ ) X1s
CEO X)) CFO XD RO XD CASY) A ed) (N0 A X1o
CEOAND) A ed) XN CEE) GO A CA ) Xop
GO d) A D) B X) A D) (DA (5, Xo1
50 --0) CE B CFND) CAed) (NO A (5D X
CAO o ®)  CADd)  (E ) (F CErd) (PO, Xog
CAO A RO rd) CAB ) (F ) (Al ¥ D) Xos

Yoo



Ol)Sen § (cogare Lo s YEY-YPY F o)l ((1F-Y) Vo (81,55 oode aolilad

2970 00S el jeme gyiie peme sl jemeledbl  jemeCypde  jmedie)S  aSli oS
CAD ;o) (A, ed) (A A) IO A) (A serd)  (-AB D) Xos
20 ~+\0) [CATAIEEFY] [CATAERFY] “F-% £~ Y ,--Y0) Xo6

5l eslazul L BENIS 4 BFPIS (slajls s tij 5 Sij e slo g0 JuStis 51 o (F) dlal, 51 oolaal b aslsl jo
BAE dmslone (8) 5 (F) slaalal,

BFPIS=[(+ .+« V=, s NFA) (o o V=, o NFA) (oo o Ay s ASE)(e o v Amyo AV ) (o o+ my e AYY)(o e oV, N ES)]T
BENIS=[(+ 105+ .+« )(> AYO « o YY)(- A YA « o YE) (- N BNy oo ) (o AFY=, e o v )+ VO, e oo )T

A58 2 o A0 L5l )0 g Al dlre 43T o wa LBl Alsld (V) 5 (F) Laly, 5l eolail b asy dl> e o
il o ooalive B a3 2 4, olyen a4 T Jgaz 10 a5 awl cawsdy (A) dlal) 5l eoliul b

Y gl sl (g 51 oolawl b oLl ol (uivady . F Jouo

Sy omiaxy adlgo
\0 - DOYA si90] GloolS IS g ys3gel pae
q - OADR leslo 5l el 56 soliul
14 < YAYA A8 i (5 y5kd 9 LIS laad
A - DAY o~ LK (i 913 0ol 51 8T g (5 e 5 Line poe
£ prYe s s s gyl e 5 it e
'f - OV s g el 5L IS5 g olge e
VA < DIYA b io g o slasl p bls g Sialan pas
Yo EAFZN] 4>0g) SgeS
VY - OYVE Al 5T yloj o pike
Y. - fovy 2el)56 gl alie
\Y < OYA B PO DY SEJCRRRY:C:
\ < £V o~ b LS 2 sloainds 0 150 0 2T poe
AR Adras ORB daze 3925 pas
vy - froa LS (i 5 b (390 o il g Sl ail 3 0 bacdlad Slulis gl AL o500l
Y <OV el 50 00iS s Cnglie
4 < Fepe oS gl S Ceaglie
\td EARRY g Colo pac
v -f-v. sz oy ST S5l gl (oo 5ilSe s
Ve < BAYY b s S sg pae
\# < OF-. bl sl Lae
b < FYOY sheoe ey sblse 4 oliiel pae
ARl < OVAVY e Sy Pl 950 10 Codgins pac

vor



FEY-YEY F oyl (VoY) Yo (31,5 ole aoliliad 03l b s — b Lo s 5! yiins! @il Julons

ey ey it
Y - $5ay s b LS (55 Bl S S L Soalid e
v - SYOA oS o adgl g
v - ovaf ool Slalil g s (5,9 b JalS sl pse
vy - FFFa Sl Sl b o ol Lo (2 gy poe

a5 ¢ comnd 420 lade 4 azgi b Ll jo 9wl oo saiuas) By o Yanb —5 Ll 9,
O leaddd 5 90,5 (25T pas el el pin ¥ Jsaz g (5t 0 a5 jsblen Wigd oo g,
LS Gt Gopdy 5l SutS3b Coalad pas glaadll g adais bl (asld (n 5y Glye 4 e -0l LS
P e A s —0b LS (ib Gipdy @lp Je e, Glaiidy pas 5 CedS o adsl dlge w -~
W8S 18 gan Gleell

Sl ko 0)lone wizr (655 ool 3,509, b JoloS g 528 lie sla sty o o BB 3 )lse 5l (S
sl dslzre BB 135 a0 s o )lre duaz (59 S ews Dp ojlail a Jlre cpe P gy ST bl ol o]

wj+4, j=p

D . .
wij#E=p,j=12,...,k
1-w, "’

sor Byl 503 (59, 2 5970 e Jlre (59 el S il ol Jdod jslaieds dllie pf (o
S et 2y e Oype a blire 1S e (39 (e st ;0 .28 )5 )3

162970 (S Fuin0 )laro (359 Ol i 3l o b jlamo 51 Q2 (59 Ol ek B Jou

/& /¥ /¥ Y A . A
- BTV SR RLCY SNV YDA IS J57ee wialS
“ VYA LN AT CATAY )08y SAMY J57ee S ke

-oYYq --af) SAer RN VY <AVAR 9o Sl

Y ey SNy SATYY MISEE SAVYE e Al b
- 508 - D0% - ¥o% - YOF) - XOF N 57 (S s
o FYO “oAY- RPN ILE SATVO N J57ee 008 (puals

Gy g Bjs st DIl g Wad 485 S Gl (3 Slisle )3 dor Sl (nl e
SIS Dygo 4]y el ol gonad; (s Dl ol F1Y IS8 .28 5 18 o g 25265 0590 (el
g 2lgS el (538 g5 (55l Sk deasy e (e 00 g0 LA

Yov



OLSen § (oguaro Lums s FEF_FFY (F oyl ((1FT) Yo (30,5 sole aoliliad

—o— Al

05 A4
oo g

04 —e—Al2

—o— Al9

85 4ol 9 Sy

ookl 8,50 515 5 S Jazre jo ol Sud alaulgdy a5 Col CulS o pae Gl ig, 5 (SO LS i
G305 5 Sk Gl crge a5 (gylal slalil Sl glasgaze jfoslinul 5y | LeSms i 055 00 18
Ol ol o ml Lo 25 kst 5l 2 oS ol ik Lo A8 1 ST Sl S 095U 09
) aite b 5nlS a5 WS e a5 lals galS b 5l slie 5 eslital B> oS5 0,55,
31 o925 o b (Slles (sl (ilse Lol sl o w3l cagthe LaSoms (13 AT & azgi b (aie
2l (S e Jelge ozl il Jalge alanlyas Gl oo @lge (ol S

ero a5 85 Spgo 5lh 95T Gy, el Wog kS e 859> (b &S Lo lre il drssla
S e AT B gzme Sl o @ lajlae (Bb g ad olulid lre (p el b e o pde
P A5 O Gl S el 5o slere 5o Caanl g (59 (il g jemme a5 g j97me 0S¢ 9
4 arg b gom pl5 )0 ly Jlw Speal (85 oo Dyge Vel 531 Gl (hg) el 2 &5 a3 L0
3B Gl gy 3l ooliisl b oad (lolids wlse dalomo sl 5l (19,31 (29 5l oelams & slagys
S Sl Coalsd pas 5 s b LS (b gladinds 5)5050 AT pas wilge 45 siad (ot Ysnl
P a8 D90 gy pelel a5 18 e 5 sl slead; 50 cad @ e —ob LS (B (B pdy
Copde Bio> (D ) iy @le b el (SaSTn g5 wo)3 Ve oaeld Gk g Vsl 651 (el )
el 00l 00,6l VS o S

YoA



FEY_FFY F o,lod ((VFT) Yo (B0 oke anlibad o3 liian! b o — b Lo iy ! pisens] @lgo Julons

2970 Soyls

2970 4 o 399%0 0SS yaoli

2970 (S Yo

970 Wl

=0 © GLS slo aauls 550 ;5 25T pac =@ GLS 5pdy 5 il ki poe
ChsS (o 4l Slge T GLS iy sl e sy ety poe
E2 e S 6blie 4 olizel puce et 58 Caaglie

}{.W—QTJU l.oiw &M 8'5.0 oo Yo )‘é‘) )‘é’.ﬁ) Al JS.«J

Balllas b gllao ol ke Bls 4 gy po o0 ololids ailse o date o bl gl Ll 4 a5 |
O Slladl (6,5 5 005 S8 Zu e 53 A slagl 2 5l (S iy oS S e [FA] Lansgs oy ol
3,559, o 1 0ogs yig, S LS il ;550 (gm0 510,00 Lial )T a0 Cu e g y97ee e, IS leladl o 4
G 4 b LS i el led] Cpir g oo o0 53 anlllan g boaidly 4y azgi b oyl by ol s
o2l B oo auolie (Comw CobsS Copae g py ColS Copae) 518 CuaS Copae o e b 9o b
555 ot Shlos caisSay T il 5 555 Gy Lo G ciliseo la il T & Logs o el
oS3 4y drgi b el 00 i 55 s aslio 4 o] (gluols oS ol 50,15 pilie 51 (S0 LoSms i
B ol anllae gl 1 a4l G 5 b) sl 08T g b LS (28 5| ool £55 & allie ol o
g e L it slaosn 3o b 0,505, ol Sl 5 oadsi slaclojles ohusts bacylojles (sl solicd
b Cey Bles ol caly ogdle 0,0 Vb | cS b glaosg 2L w590 5 loan e o S ials
5Sas; 5 o3l 5 oy il Sy 4 smar slatila (5,:51,5 5 ansle pyor AlST s (ll alandey
5 il (g3lula, Corge (o Slaladl aS T 4 azg b il 00,5 pdibolin] o Gloessy o 1) juw

el 0 ylion Silow 5 Slay Cu e saolgy 4 az g p 3 Lo s (Db 0gd o Cug dase jo Slals
Gzl by ;o b aias o ploxil 50 Sy poe gly p3Y il deols s 5l g5 ol e (gl (nl @l bl

Yoa



Ol)Sen § (cogare Lo s YEY-YPY F o)l ((1F-Y) Vo (81,55 oode aolilad

6>LA|A9| ‘J.:Lo.u.u 9 uLM.J UJ)JJ.A 6LQW Lg‘J‘>‘ 9 l5>‘f|a )Q C.JLx.:La u.,,mlf }J05}{C ).Mrub Q)i.’.j) L\ 0)9).\
el Cudginne g Consj Lanzme i S 3 1) (o 5 Sle sl jlalisl g (Mol (sl spaslysS L gunon

References

[1] Gremyr, I, Elg, M., Hellstrom, A., Martin, J., & Witell, L. (2021). The roles of quality depart
ments and their influence on business results. Total Quality Management & Business Ex
cel lence, 32(7-8), 886-897. https://doi.org/10.1080/14783363.2019.164 3713

[2] Fundin, A., Bergquist, B., Eriksson, H., & Gremyr, 1. (2018). Challenges and propositions
for research in quality management. International Journal of Production Economics, 19
9, 125-137. https://doi.org/10.1016/j.ijpe.2018.02.020

[3] Haleem, A., Javaid, M., Singh, R. P., & Suman, R. (2021). Quality 4.0 technologies to
enhance traditional Chinese medicine for overcoming healthcare challenges during
COVID-19. Digital Chinese Medicine, 4(2), 71-80. https://doi.org/10.1016/j.dcmed
.2021.06.001

[4] Abbas, J. (2020). Impact of total quality management on corporate green performance
through the mediating role of corporate social responsibility. Journal of Cleaner
Production, 242, 118458. https://doi.org/10.1016/j.jclepro.2019.118458

[5] Li, D., Zhao, Y., Zhang, L., Chen, X., & Cao, C. (2018). Impact of quality management
on green innovation. Journal of Cleaner Production, 170(4), 462-470. https://doi.or
0/10.1016/j.jclepro.2017.09.158

[6] Wijethilake, C. (2017). Proactive sustainability strategy and corporate sustainability performance:
The mediating effect of sustainability control systems. Journal of Environmental M
anagement, 196, 569-582. https://doi.org/10.1016/j.jenvman.2017.03.057

[7] larijani, M., & Razi kordmahaleh, L. (2017). Explaining the green job identification and
prioritization of renewable energy domain: wind energy. Karafan Quarterly Scientific
Journal, 14(2), 15-32. https:.//karafan.tvu.ac.ir/article_100503.html?lang= en

[8] Davenport, M., Delport, M., Blignaut, J. N., Hichert, T., & van der Burgh, G. (2019).
Combining theory and wisdom in pragmatic, scenario-based decision support for su
stainable development. Journal of Environmental Planning and Management, 62(4)
, 692-7186. https://doi.org/10.1080/09640568.2018.1428185

[9] Hashempour, M., & Ghazanfari, M. (2021). Comparison of Environmental Laws of Mines
in Iran, Australia, Chile, India, Turkey, Canada, South Africa, and China. Karafan
Quarterly Scientific Journal, 18(1), 139-151. https://doi.org/10.48301/kssa.2021.13
1054

[10] Ebrahimpour, M., Abbasi, R., & Masoumi, S. S. (2018). Quality Management & Product ivit
y. University of Guilan Press. https://www.vabf.ir/BookView/2420754/%d9%85%d8%
af%d9%8a%d8%hb1%d9%8a%d8%aa-%6d9%683%d9%8a%d9%81%6d9%68a%d8%aa
%d9%688-%d8%a8%d9%687%d8%h1%6d9%87-%d9%688%d8%hb1%6d9% 8a

[11] Kwak, Y. H., & Anbari, F. T. (2006). Benefits, obstacles, and future of six sigma approach.
Technovation, 26(5), 708-715. https://doi.org/10.1016/j.technovation.2004.10.003

[12] Nifierola, A., Sdnchez-Rebull, M.-V., & Herndndez-Lara, A.-B. (2021). Six Sigma literature:
a bibliometric analysis. Total Quality Management & Business Excellence, 32(9-10),
959-980. https://doi.org/10.1080/14783363.2019.1652091

[13] Antony, J. (2006). Six sigma for service processes. Business Process Management Journal,
12(2), 234-248. https://doi.org/10.1108/14637150610657558

¥


https://doi.org/10.1080/14783363.2019.1643713
https://doi.org/10.1016/j.ijpe.2018.02.020
https://doi.org/10.1016/j.dcmed.2021.06.001
https://doi.org/10.1016/j.dcmed.2021.06.001
https://doi.org/10.1016/j.jclepro.2019.118458
https://doi.org/10.1016/j.jclepro.2017.09.158
https://doi.org/10.1016/j.jclepro.2017.09.158
https://doi.org/10.1016/j.jenvman.2017.03.057
https://karafan.tvu.ac.ir/article_100503.html?lang=en
https://doi.org/10.1080/09640568.2018.1428185
https://doi.org/10.48301/kssa.2021.131054
https://doi.org/10.48301/kssa.2021.131054
https://www.vabf.ir/BookView/2420754/%d9%85%d8%af%d9%8a%d8%b1%d9%8a%d8%aa-%d9%83%d9%8a%d9%81%d9%8a%d8%aa-%d9%88-%d8%a8%d9%87%d8%b1%d9%87-%d9%88%d8%b1%d9%8a
https://www.vabf.ir/BookView/2420754/%d9%85%d8%af%d9%8a%d8%b1%d9%8a%d8%aa-%d9%83%d9%8a%d9%81%d9%8a%d8%aa-%d9%88-%d8%a8%d9%87%d8%b1%d9%87-%d9%88%d8%b1%d9%8a
https://www.vabf.ir/BookView/2420754/%d9%85%d8%af%d9%8a%d8%b1%d9%8a%d8%aa-%d9%83%d9%8a%d9%81%d9%8a%d8%aa-%d9%88-%d8%a8%d9%87%d8%b1%d9%87-%d9%88%d8%b1%d9%8a
https://doi.org/10.1016/j.technovation.2004.10.003
https://doi.org/10.1080/14783363.2019.1652091
https://doi.org/10.1108/14637150610657558

FEY-YEY F oyl (VoY) Yo (31,5 ole aoliliad 03l b s — b Lo s 5! yiins! @il Julons

[14] Zhang, X., Platten, A., & Shen, L. (2011). Green property development practice in China:
Costs and barriers. Building and Environment, 46(11), 2153-2160. https://doi.org/10.10
16/j.buildenv.2011.04.031

[15] Gaikwad, L., & Sunnapwar, V. (2020). An integrated Lean, Green and Six Sigma strategies.
The total quality management Journal, 32(2), 201-225. https://doi.org/10.1108/TQM-
08-2018-0114

[16] Deif, A. M. (2011). A system model for green manufacturing. Journal of Cleaner Production,
19(14), 1553-1559. https://doi.org/10.1016/j.jclepro.2011.05.022

[17] Mohanty, R. P., & Prakash, A. (2014). Green supply chain management practices in
India: a confirmatory empirical study. Production & Manufacturing Research, 2(1),
438-456. https://doi.org/10.1080/21693277.2014.921127

[18] Paul, I. D., Bhole, G. P., & Chaudhari, J. R. (2014). A Review on Green Manufacturing:
It's Important, Methodology and its Application. Procedia Materials Science, 6, 1644-
1649. https://doi.org/10.1016/].mspro.2014.07.149

[19] Garza-Reyes, J. A. (2015). Green lean and the need for Six Sigma. International Journal
of Lean Six Sigma, 6(3), 226-248. https://doi.org/10.1108/1JL SS-04-2014-0010

[20] Thanki, S., Govindan, K., & Thakkar, J. (2016). An investigation on lean-green implementation
practices in Indian SMEs using analytical hierarchy process (AHP) approach. Journal of
Cleaner Production, 135(4), 284-298. https://doi.org/10.1016/j.jclepro.2016.06.105

[21] Banawi, A., & Bilec, M. M. (2014). A framework to improve construction processes:
Integrating Lean, Green and Six Sigma. International Journal of Construction Man
agement, 14(1), 45-55. https://doi.org/10.1080/15623599.2013.875266

[22] Ahn, Y. H., Pearce, A. R., Wang, Y., & Wang, G. (2013). Drivers and barriers of sustainable
design and construction: The perception of green building experience. International
Journal of Sustainable Building Technology and Urban Development, 4(1), 35-45. https:
//doi.org/10.1080/2093761X.2012.759887

[23] Djokoto, S. D., Dadzie, J., & Ohemeng-Ababio, E. (2014). Barriers to sustainable construction
in the Ghanaian construction industry: consultants perspectives. Journal of Sustainable
Development, 7(1), 134-143. https://doi.org/10.5539/jsd.v7n1p134

[24] Gamal Aboelmaged, M. (2011). Reconstructing Six Sigma barriers in manufacturing and
service organizations. International Journal of Quality & Reliability Management, 28(5),
519-541. https://doi.org/10.1108/02656711111132562

[25] Marhani, M. A., Jaapar, A., Bari, N. A. A., & Zawawi, M. (2013). Sustainability Through
Lean Construction Approach: A Literature Review. Procedia - Social and Behavioral
Sciences, 101, 90-99. https://doi.org/10.1016/].sbspro.2013.07.182

[26] Shang, G., & Sui Pheng, L. (2014). Barriers to lean implementation in the construction
industry in China. Journal of Technology Management in China, 9(2), 155-173. http
s://doi.org/10.1108/JTMC-12-2013-0043

[27] Lam, P. T.I., Chan, E. H. W,, Chau, C. K., Poon, C. S., & Chun, K. P. (2009). Integrating
Green Specifications in Construction and Overcoming Barriers in Their Use. Journal of
Professional Issues in Engineering Education and Practice, 135(4), 142-152. https://doi.
0rg/10.1061/(ASCE)1052-3928(2009)135:4(142)

[28] Balasubramanian, S. (2012). A hierarchiacal framework of barriers to green supply chain
management in the construction sector. Journal of Sustainable Developmen, 5(10),
15-27. https://doi.org/10.5539/jsd.v5n10p15

\rd!


https://doi.org/10.1016/j.buildenv.2011.04.031
https://doi.org/10.1016/j.buildenv.2011.04.031
https://doi.org/10.1108/TQM-08-2018-0114
https://doi.org/10.1108/TQM-08-2018-0114
https://doi.org/10.1016/j.jclepro.2011.05.022
https://doi.org/10.1080/21693277.2014.921127
https://doi.org/10.1016/j.mspro.2014.07.149
https://doi.org/10.1108/IJLSS-04-2014-0010
https://doi.org/10.1016/j.jclepro.2016.06.105
https://doi.org/10.1080/15623599.2013.875266
https://doi.org/10.1080/2093761X.2012.759887
https://doi.org/10.1080/2093761X.2012.759887
https://doi.org/10.5539/jsd.v7n1p134
https://doi.org/10.1108/02656711111132562
https://doi.org/10.1016/j.sbspro.2013.07.182
https://doi.org/10.1108/JTMC-12-2013-0043
https://doi.org/10.1108/JTMC-12-2013-0043
https://doi.org/10.1061/(ASCE)1052-3928(2009)135:4(142
https://doi.org/10.1061/(ASCE)1052-3928(2009)135:4(142
https://doi.org/10.5539/jsd.v5n10p15

Ol)Sen § (cogare Lo s YEY-YPY F o)l ((1F-Y) Vo (81,55 oode aolilad

[29] Albliwi, S. A., Antony, J., Arshed, N., & Ghadge, A. (2017). Implementation of Lean Six
Sigma in Saudi Arabian organisations. International Journal of Quality & Reliability M
anagement, 34(4), 508-529. https://doi.org/10.1108/1JQRM-09-2015-0138

[30] Mittal, V. K., Sindhwani, R., & Kapur, P. K. (2016). Two-way assessment of barriers to
Lean—Green Manufacturing System: insights from India. International Journal of S
ystem Assurance Engineering and Management, 7(4), 400-407. https://doi.org/10.
1007/s13198-016-0461-z

[31] Kumar, S., Luthra, S., Govindan, K., Kumar, N., & Haleem, A. (2016). Barriers in green
lean six sigma product development process: an ISM approach. Production Planning &
Control, 27(7-8), 604-620. https://doi.org/10.1080/09537287.2016.1165307

[32] Ullah, F., Thaheem, M. J., Siddiqui, S. Q., & Khurshid, M. B. (2017). Influence of Six
Sigma on project success in construction industry of Pakistan. The total quality man
agement Journal, 29(2), 276-309. https://doi.org/10.1108/TQM-11-2015-0136

[33] Bajjou, M. S., & Chafi, A. (2018). Lean construction implementation in the Moroccan
construction industry. Journal of Engineering, Design and Technology, 16(4), 533-
556. https://doi.org/10.1108/JEDT-02-2018-0031

[34] McLean, R. S., Antony, J., & Dahlgaard, J. J. (2017). Failure of Continuous Improvement
initiatives in manufacturing environments: a systematic review of the evidence. Total
Quality Management & Business Excellence, 28(3-4), 219-237. https://doi.org/10.1080/
14783363.2015.1063414

[35] Nguyen, H-T., Skitmore, M., Gray, M., Zhang, X., & Olanipekun, A. O. (2017). Will
green building development take off? An exploratory study of barriers to green build
ing in Vietnam. Resources, Conservation and Recycling, 127(1), 8-20. https://doi.or
0/10.1016/j.resconrec.2017.08.012

[36] Cherrafi, A., Elfezazi, S., Garza-Reyes, J. A., Benhida, K., & Mokhlis, A. (2017). Barriers in
Green Lean implementation: a combined systematic literature review and interpretive
structural modelling approach. Production Planning & Control, 28(10), 829-842. https:./
/doi.org/10.1080/09537287.2017.1324184

[37] Kurdve, M., Zackrisson, M., Wiktorsson, M., & Harlin, U. (2014). Lean and green integration
into production system models —experiences from Swedish industry. Journal of Cleaner
Production, 85, 180-190. https://doi.org/10.1016/j.jclepro.2014.04.013

[38] Kumar, S., Kumar, N., & Haleem, A. (2015). Conceptualisation of Sustainable Green Lean
Six Sigma: an empirical analysis. International Journal of Business Excellence, 8(2),
210-250. https://doi.org/10.1504/ijbex.2015.068211

[39] Albliwi, S., Antony, J., Lim, S., & Wiele, T. V. D. (2014). Critical failure factors of Lean Six
Sigma: a systematic literature review. International Journal of Quality & Reliability Ma
nagement, 31(9), 1012-1030. https://doi.org/10.1108/1JQRM-09-2013-0147

[40] Mathiyazhagan, K., Govindan, K., NoorulHag, A., & Geng, Y. (2013). An ISM approach for
the barrier analysis in implementing green supply chain management. Journal of Cleaner
Production, 47, 283-297. https://doi.org/10.1016/j.jclepro.2012.10.042

[41] Mohammad Asri, M. A. N., & Mohd Nawi, M. N. (2015). Actualizing lean construction:
barriers toward the implementation. Advances in Environmental Biology, 9(5), 172-
174. https://repo.uum.edu.my/id/eprint/13818/

[42] Hashemi, A., Cruickshank, H., & Cheshmehzangi, A. (2015). Environmental Impacts and
Embodied Energy of Construction Methods and Materials in Low-Income Tropical
Housing. Sustainability, 7(6), 7866-7883. https://doi.org/10.3390/su7067866

ray


https://doi.org/10.1108/IJQRM-09-2015-0138
https://doi.org/10.1007/s13198-016-0461-z
https://doi.org/10.1007/s13198-016-0461-z
https://doi.org/10.1080/09537287.2016.1165307
https://doi.org/10.1108/TQM-11-2015-0136
https://doi.org/10.1108/JEDT-02-2018-0031
https://doi.org/10.1080/14783363.2015.1063414
https://doi.org/10.1080/14783363.2015.1063414
https://doi.org/10.1016/j.resconrec.2017.08.012
https://doi.org/10.1016/j.resconrec.2017.08.012
https://doi.org/10.1080/09537287.2017.1324184
https://doi.org/10.1080/09537287.2017.1324184
https://doi.org/10.1016/j.jclepro.2014.04.013
https://doi.org/10.1504/ijbex.2015.068211
https://doi.org/10.1108/IJQRM-09-2013-0147
https://doi.org/10.1016/j.jclepro.2012.10.042
https://repo.uum.edu.my/id/eprint/13818/
https://doi.org/10.3390/su7067866

FEY-YEY F oyl (VoY) Yo (31,5 ole aoliliad 03l b s — b Lo s 5! yiins! @il Julons

[43] Kaswan, M. S., & Rathi, R. (2019). Analysis and modeling the enablers of Green Lean Six
Sigma implementation using Interpretive Structural Modeling. Journal of Cleaner
Production, 231(4), 1182-1191. https://doi.org/10.1016/j.jclepro.2019.05.253

[44] Zhang, Q. (2001). Quality dimensions, perspectives and practices. International Journal
of Quality & Reliability Management, 18(7), 708-722. https://doi.org/10.1108/EUM
0000000005777

[45] Srdevi¢, B., Medeiros, Y., Faria, A., & Schaer, M. (2003). Objective evaluation of perfor
mance criteria for a reservoir system. Vodoprivreda, 35(3-4), 163-176. https://www.
semanticscholar.org/paper/Objective-evaluation-of-performance-criteria-for-a-Srdj
evic-Medeiros/ede71d7be7c2e35c06148fdc8cbb4cfec997a81e

[46] Hwang, C-L., & Yoon, K. (1981). Methods for Multiple Attribute Decision Making. In
Multiple Attribute Decision Making: Methods and Applications A State-of-the-Art
Survey. Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-642-48318-9 3

[47] Alghamdi, M. A., Alshehri, N. O., & Akram, M. (2018). Multi-Criteria Decision-Making
Methods in Bipolar Fuzzy Environment. International Journal of Fuzzy Systems, 20(6),
2057-2064. https://doi.org/10.1007/s40815-018-0499-y

[48] Wen-Ran, Z. (1994, December 18-21). Bipolar fuzzy sets and relations: a computational frame
work for cognitive modeling and multiagent decision analysis. NAFIPS/IFIS/NASA '94.
Proceedings of the First International Joint Conference of The North American Fuzzy
Information Processing Society Biannual Conference. The Industrial Fuzzy Control and
Intellige, San Antonio, TX, USA. https://doi.org/10.1109/1JCF.1994.375115

[49] Rajabipour Meybodi, A., Amin-Tahmasbi, H., & Masoumi, S. S. (2020). Structuring the
Processes of Soft Quality Management Based on APQC Model. 10(1), 45-64. https:/
/doi.org/10.22034/JSQM.2020.110575

ey


https://doi.org/10.1016/j.jclepro.2019.05.253
https://doi.org/10.1108/EUM0000000005777
https://doi.org/10.1108/EUM0000000005777
https://www.semanticscholar.org/paper/Objective-evaluation-of-performance-criteria-for-a-Srdjevic-Medeiros/ede71d7be7c2e35c06148fdc8cbb4cfec997a81e
https://www.semanticscholar.org/paper/Objective-evaluation-of-performance-criteria-for-a-Srdjevic-Medeiros/ede71d7be7c2e35c06148fdc8cbb4cfec997a81e
https://www.semanticscholar.org/paper/Objective-evaluation-of-performance-criteria-for-a-Srdjevic-Medeiros/ede71d7be7c2e35c06148fdc8cbb4cfec997a81e
https://doi.org/10.1007/978-3-642-48318-9_3
https://doi.org/10.1007/s40815-018-0499-y
https://doi.org/10.1109/IJCF.1994.375115
https://doi.org/10.22034/JSQM.2020.110575
https://doi.org/10.22034/JSQM.2020.110575

