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Abstract

Background and Obijective: Cellulose industries are closely related to forests and natural resources,
and on the other hand, the chemicals used in them are sometimes transferred to nature. Therefore, they
can affect the environment in two ways and therefore have an urgent need for management with a
green approach, especially in the field of supply chain. Achieving this is possible by finding the most
effective factors in implementing green supply chain management in this industry, which has been
done in this research. In previous similar studies, the weight of the same factors has often been
considered, and in addition, the weight of the interviewees has been considered the same when
collecting data. In this paper, both problems have been solved by using EDAS-SEM methods and a
more valid ranking of the components of green supply chain management in the cellulose industry has
been presented.

To provide a green supply chain management model in the cellulose industry, including transparent
factors and accurate weights so that it can be used to measure the performance of managers in this area
and to suggest the most effective factors for future promotion to managers.

Material and Methodology: This research is qualitative and survey in how to collect data and
quantitative in processing them. In terms of practical purpose and in terms of method, it is mixed.
Modeling and analysis methods include entropy, EDAS, SEM. The statistical population is 63
managers of Qom cellulose production industries, for whom a questionnaire was sent in 2019, and 55
were completed. Therefore, sampling method, sample is available. Data collection tool is a
questionnaire and data analysis tool is confirmatory factor analysis with partial least squares approach
and SmartPLS3 software. Excel was used for entropy and EDAS calculations.

Findings: The most important indicators of green supply chain performance in Qom cellulose
products industries are selecting suppliers with environmental criteria, determining environmental
requirements for purchasing items and auditing compliance with environmental regulations. Also, the
weight of managers varies according to the characteristics of the elites. These findings can be
generalized to other cellulose industries.
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2- Assistant Professor, Department of Economics, University of Qom, Iran
3- Master of Industrial Management, Qom University, Qom, Iran
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Discussion and Conclusion: The proposed model can be used for a better future in the management
of the green supply chain of cellulose industries by evaluating the performance of managers in senior
and middle levels at the organizational and unit levels. The achievements of this research can also be
used to identify the most important factors at each level and allocate future resources to them.

Keywords: Cellulose Industry, Green Supply Chain Management, Shannon Entropy, EDAS, Factor

Analysis.

L e slaclod plos o sl (g4 ¢als 022255
5 @b Jyame @ pl oslo al> o HYE o 5 b >
Sy (F) ogdie Jolis 1) Tk faspo Sl by 55
S odrzy 45t S (Sanlor 5 Co i (el 00255
ol e ol Jpaze dl) s 1550 laclad
0y S e e 4l (3,5 ALSI L ek a5 ol 5l 512
o Sl gl uw S las @y o Ll a5 (GSCM) joow w.ob
oun] 03,5 (0 (e IS (oS St g o 395
olasy BBz b 50 e ) e el 00285
tloed Sy sl aslHlS sLailE w g 65,5 wlals

(F) Cal a5 0,055 Slael 45 (el 2315 Slge oS las
Co e 0szslz VAL ans 5 el 0y DM e
Lt & 5lly Slanal 08 2is S )3 55 Sy Lanee
azgie LocS b g ad b bolols 5l (gl oK Lol
i )5 odametny; Cupons slmoge s alisl a5 wias
Sl §502 A e & Oy Sl Glojle sla i3
sloa i 0,50 30 Laid 4 Gy oo b (g ol
SySlos Sgur 5 55 sl G351 ol jelate 4y aSly o
e S 03255 S e ol (e 42 (V) Sl e
S, Shos dgups cge a5 Sl LS 4 (ol p 4 &3l
= Ol MLS L QLo}A.m solazdl 4 U’JGWW)
Jo o=l b ogd e ool (590 00 Sl 5 (e
9 Sl 00z pothe Sy ob i e (aall 0,028 L e
03y Hob an lavgie 5 SosS GlalS 10 g ohga
GBSy e st 4 ol 428,55 15 00liul 550
O 00 Sy S ph i 5 ol SV sare Sl

8 ame G sloogid (6 S0l adgl J>lpe )0 550

doddo
Sluls 6,08 metiae wéyiny 5 olaidl wl) P o
Ol Sbyd Geizmen 5 mlie dugy 0 Bras (anb gl
o 9ty L slayy 28 50 Logas ey bums @ 0
Wlos S M il Lo mylio g g sl 4zl _iyl53l
Sy ) Sudge (nl Ol e g (s g oo jlailiul sl L oS
Sb pbizes S lle 5 00 (SUL L 530 Ll wiss
U ol Comez ano oo plis b cin i (V) cel onile
S5 0kl Vo) Yo Jlo b g o bl 4 sgam Ye0e Lo
b p @ pfeiar slo)lid onex pobie wl) cnl il
Sy gyl an L (ulply iS5 oo obml mlie 5 S
Aalys i 6 Sluld ads ol ad 4 g ool it s
5 Eaie slo,lid cmw Lalelw o fen 4y (Y) 0
ool Sl s sl 41,8 leinyd B, b 5l (cloasylss
313 033 el 035 Cu ke S0t ;3 1) (anmaens
ey wlie 53 cowlio aladl aloxl 5, ol 5l () oS
A4 (65958 (ool 5 (Jlo eletzl St 5 SG5el S
Slr Slasls o 0 Wlgie o8 laan T 5l (S 5 oo
G5 sloanTs alds o o Jleel 5 mtee ol o085 i
a4 (F) Gl (SCM) (ols 0,055 o oo g &Bly 5o
Lsen 3 (V1) a5 0 i S e ail (sLel

So e @lead> e )3 LacS 15 Gl ool Sl
CblB s o a sty Slea s L g SV e dcgeze
5 GeLS |y Jmgos Glooj wosls (Al 1) s (Lirebo!
A5 a5 i |, e s iie gl L5 (glaaiyn

(0) 3= oo a3l 1ol 0,565 Glyie 4 Jole ol pleol

1-Council of Supply Chain Management



A

eee 38 o (ool 0 a2y S ol sl (gl L (gavass

Slelacdl sloo! (gl 00iiS el 1 ,Lad (V) Sy aies
el caz 5l esliul (V) (asrecins
L Lals e 5l bl ol asil oo «(VF) &Y game
"o &b 00 el (sl ol Lagi & aits ilgd
Dgd

S Sy b L 0T 3l S5l 5 g s 5y 58 5
ool Wzl oy e 4 el olo,eiS 5 o
51 oozl {1 0) Tomms] Slge S8 Sz 0l b pitecs
S eslawl () (65,5 B ae ialS Copm walylS (g,0l3
Slg e o Slals pailey JBlao 4y sl b e
oolaiwl «(VO) SL odgi «(V+) b adgs g ooz ades «(VY)
Sl ) ol s iy sloania (0F) Cudsbs 5l g
S Sl olo)BSal, ((R) S50 paal Sente 5 S5 (Sy90 e
ol s oy el ous 4oy o] 4 L8 ol sl
JB sanais 5 (VF) e oo b )50 (gobats
0dds 7 das diey ol 5o 55 (V) dazme eolaul 5 il sl
5l Jal) e 5,0,L5l wiile saptlie Cpioman Caul
(O BLalslgs g Lagdgzge (59,8 «()+) 539250 gelam
o) o Seind ((10) (BLE| (slaslo pos Dl (598
me gl oolainl ((VF) s b U )55l &5 g Joo
Sile (0l Gt g 5 05 9,555 ke wiile jew sla
Lo (e o) (osSne Sl 5 (O 1) mbe (ol 58
sl 5 () ons szl syl b olakd ) sazes ool
S5 sl (V) eolanl o 50 (0308 b oo 95050
laid 55158 4z 5550 Canyy lansre 5 Caaio

7503 5 oy 5 GRS el L ()L S0 (Sig Kz
Caimo bng Cong bame Lras ol a5 coul Jlegdse
OF S el 8 lie ol 485 13 e Culic 550
~ebie Slge jl ookl el wlgs o (Fb 5 Siyaeli 40
S STt ey (V) 35 SN game a5 43 5 e o] ST 5
0 Q) Barie b 5 HEanS el L GSCM Glaal (138
Lol b ey Lagme o pie (IS 5 SESS (6 55T 2

gy dm a5 il anesls i QS oo ool (94,9 oylgie
&los ) g9te (plond Sl (655,10 Wsd o e e
e glp a5 09d o0 Slulo 5 ol sbul cel s35he
L imal 5 i el 0oy o 10 o (5 o

AW oo);‘
Syl L ol ol g Jeame 4 Sloladl ol 51 S
55 55,51 L Slga b pae b wilsy o5 SVgpame (b
I o) 5| o 85 535 & Jpame b () a5 S
oS ool 3 b CYsame b ((A) abl e b il 5L
S .Ia...?bo Ls‘).l J.»a.c 9 (o Q‘}o )‘ oolawl L.SL’U M‘}U
b ales ;0 9 (V0) aS colannl lases Jlaiugs olgs
099 e Ly g 0 o i (%S Al &5 SV gae
S8 Slaladl aws ol Ho VY)Wl 5Ls IS gl (g 5eS
Ayl o )Lal Gleslw e Zopas 4 K0 (B 8T se
5 olejlw sl Haracny Lo b))l 5 Blaal s
Gl wapls 5 waenils slag,lasBun (1Y) LSS
o ladasl (oo g o )Ldas ((VY) S il ol S
() Gy baome Laa> sliul,y jo ool Sloladl asl
Sl sl QLS 5 aile gl S e g 5 (b9l
5 1SO 14001 aalals® sl, ! 5 il (1F) GSCM
5 e dlﬁu")}‘;‘ a1l «(Y) C)T alice sl laibinl
5 oo Sleladl 4 Kad (V) oo VT g ()5 o poe
Loy o S A iz (B )1 425 dse
& ey Slell s Jolds pggie ol ailos S
58,8 1l s b oFauS s Qb (1 F) 31 oy 5




oy g ‘_golg.l_ ol Lo

YFeo olo gt Ve 0 Lol (o ) o (65909550 g pole AP

LD G St (AP (armelnyy Copae wn &S
Soobe .cwl (65,5l Caro )8 s QML 0y oy o
fool 51 e el 0oy G pae (Y0 VA) Lo o
ol (s gl Lol iols 8 (o) 9590 5351
255 lhe £5h90 A (LIS sk S bagmo Lain 5 oy
2l oy oml o alosls 8 (090 1) L5k
Ao g asload (guudiws HeS e Alwd dw o b asls
by e bids o g pion 130 C8b5L g adgy aS sols lis
mh9y syp a (VoY) GB5LSL 5 55 ,le (V) &)ls s
Sy @l )3 o el 028y S pas Wy, 5 La
sloaa s> aS ol i Lol odios ases aslasls
Sl o wbw g (b i Jpame olg (owaigs

ol HIAE 30 sy Jauo
sboatld ganiadyl s plulid Js 4 ol Gios
S5l DY gaze 055 @l 53 o el 030285 Ca
Copin lo sl a5 crul ol Gaass Bas .ol o8
oain 55k SV game wdgs wlio 53 e el 05025
ol )3 pasls (nl 1Sy o 09h (asuive (pizeen g Mgh
Slgi oo g990 (nl - Cewl JI0)55 5 gk Caglgl ax Sl o
ey S o 5 2SI 45 laoiSlE syt el
Loy Sgnga b g wigd Lasein W5,18 Caio (nl )3 jow (e

G (9
glice plulid )5 5 lpae |y ol Ghagh okl ansl
o) 5o JUb allasls aslul g o3 (s3lshe Y game s
e B oolSzsls sbiwl Vo) wlools hSas jow (ol 00555
o=l 5 GySatsed Ghgy (b mlio o Wlil)l5 7 4
Jlw 53 Giios b g diadin 5 (Foldd O g0 4 Jlagh
oad ooy lid g S jo Gadsd 0l 8 el 009y YTAA

|

2 S als L () Sen oY) S el lles
Slacal EMLI () ) gudiug g olge weSae (b= Copae
Sl e 9,955 () ) QEAS sl 4 (s3Il
Sy Gl e ) 5 (V) (asore conj (2ib

loyes oyl y3 (M) STy
L L1, golazdl o Slas s 35,03 (V1Y) o) Ko 5 Lol
b2yl 4 Ojpo (nl 4 sy e b e Sy L
(83195 Slzul Gl W (55, B pan ane rals sl
(s sloo Lus pals @l ads 4 e el
5 Sloas Ly b ye sloan e (hals o858 sl (il38l
20l Cote alaly Gy agsme Lado b Ik e 2158
Sy Sbos atuly 4y (Vo10) (LS g ooljeins) 4o ()
5 onliil ;5 Sgrgy AlB Sy Een ) Lo 5 Slikos
sl oy pgal g CheS o)l fg2S Gloj (RalS bl
Oz (ol a3 jlasn 4 g lly (lBl 5 (seges L)
g Glojl )3 jaw (el 0 pumiy Co e 4 e wleS o
ety 3, Shos 4y (V- V) (LShLSLe 5 5 Lo
ezl als 5o GSCM el b slo,5iSs wlasls
5ol Glooa ¥l alS cogzr o el (oiou il (S
o=l 51 GSCM (21 L s g s 050 20l5 5 el
sloamle ol Gas b as (Y-10) ooljeiw, (idgh o
ST saiS g S8 15 Sy 3 s omel 6y Co ke
F el 1 s el 0y Lasls YAl all 3l jo
aS ol plas slsl gona s bl g was oluld awy
o e a0 8 gl a4 je et s (b
9 o B g Jo = o C8L5L = s 2y 3 - s g8
—oe Ll Slee jo 5 ails L8 g laas) )0 s (o)l
2 ot 9 S8l wazme ooliiul gl Jpazs (b do
4S (Voo h) 9o 5 g (3ind ;001 1,8 gl el
Coimo 3 1) e el 0y S s Lmas s
sloml" (atld sl 005 ganaglsl Glpb o (Soig Sl
2 AlS et Olyis & et Sledlbl SO
asiels Lt (VA AV) oL en 5 Loyls 3,5 )13 ol cuslsl



AY e 39 s (ol 0702055 ke i (glo S L (Gaaad

=== ) Oy Sy o ogos GyeSE | M mm o m = = ~
| Oy olildy = ) ; | o s olaxin |
e S, - )""“U‘""L’ —_———_—-—_-r=--- -
I
\ 4
~———-—-—- - -
I obms ol k== gkl oYl Juo OPld (9,51
—— — r —-——
|
1 A\ 4
: SH o cxiuo 10 GSCM i glo 958 OB =5 039
I
|
b - > s IDAS Juo |
A

Sk caivs 13 GSCM (oo (sl 958 giuas

\ 4
Sk Cadvo 10 Cany ) e L b1,

iz w8 ) S

Figure 1 Research process

o Gyl 0 a2y Sy 8 pSdos (b, Slal g b el Y Jour
Table 1. Indicators and dimensions of green supply chain management performance evaluation
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1-EDAS (Evaluation Based on Distance from
Average Solution)
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Figure 2 . Structural model and output of PLS software
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Table 2 . Final indicators for evaluating the performance of green supply chain management
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Table 3. Initial matrix based on experts' specifications
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Table 4. Weighting of final experts using Shannon entropy technique
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Table 5. Decision matrix based on the opinions of final experts
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Table 6. Ranking of green supply chain management factors in Qom cellulose industry
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Table 7. Comparative comparison of research results with previous researches
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