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Abstract

Background and objectives: Cellulosic industry organizations try to establish appropriate
strategies to perform the main production processes and provide services to customers by
improving productivity and reducing costs. Environmental concerns, energy scarcity, depletion
of natural resources, and increased competition among organizations have made the study of a
sustainable supply chain cost-effective for market success. The purpose of this study is to identify
effective indicators for a stable supply chain sustainability model in the cellulosic industry with
multi-objective decision making methods.

Methodology: The present study is an exploratory research in terms of orientation, applied
and in terms of method, quantitative-qualitative, which has used the data theory strategy of the
foundation. The data collection tool in the qualitative section aimed at identifying the components
and sub-components of stable supply chain sustainability, in-depth and semi-structured interviews
with purposive sampling method. In the quantitative part of the research, a researcher-made
guestionnaire was designed. The obtained data were used to measure variables and weight by
Vickor and Shannon entropy methods.

Results: Eleven main components and thirty sub-components were identified by qualitative
studies for stable supply chain stability. By examining the relationships and ranking of indices
using quantitative methods, green storage indices with a numerical value of 0.133 and continuous
improvement with a numerical value of 0.134 were considered as the top components. According
to the Vickor index, the components of green warehousing, quality improvement, economic
stability, intra-organizational pressures, information technology capabilities, company
commitment and strategy, logistics optimization, social values, institutional pressures, strategic
supplier cooperation and environmental protection, respectively. Stable supply chain stability
affects the cellulose industry.

Conclusion: Due to the need to shorten route to achieve sustainability in green warehousing
and quality improvement, cellulose industry organizations in the country can use the results of
this study to increase productivity and reduce organizational costs in order to sustain the supply
chain of appropriate models such as maximum use of Optimize storage space and warehouses,
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reduce recovery and storage costs of raw materials and products, reduce energy consumption in
order to Optimize green storage issues. On the other hand, by creating standardization procedures,
evaluation, auditing and receiving appropriate feedback, they can be on the path of continuous
improvement of business.

Keywords: Supply Chain, Vickor approach, cellulosic industry, green warehousing,
environmental protection.
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Table 1. Organizational disaggregation statistics and education of the interviewed experts

Education More than ten years of experience
PhD PhD student Masters Experts Managers
Titles
12 18 38 37 31 Number
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Table 2. Data encoding process from initial to axial encoding

Open coding

Components Initial coding of sub-indicators

Components Initial coding of sub-indicators

1. Customers demand
2. Amount and quality of returns

Logistics optimization

3. Shipping costs

1. Internal resistance
2. Lack of employee loyalty

Intra-organizational pressures

Commitment and strategy of the
company

1. Strategic policy
2. Implement a sustainable
strategy
3. Strategic cooperation

Economic stability 1. Shortening the supply line
2. Agile supply channel
3. Low cost in supply

management
1. Ethical principles

2. Responsibility

social values

IT empowerment 1. Waste management

2. Sustainable technology

Green warehousing 1. Maximize storage usage
2. Reduce recovery and storage
costs

3. Reduce energy consumption

Strategic supplier
cooperation

1. Collaborative planning
2. Prediction system

Environmental Protection 1. Improve demand forecasting

distribution 2. Common

3. Adopt network interconnection

1. Evaluation
2. Audit
3. Standardization

Continuous improvement

Institutional pressures 1. Forced pressures

2. Normative pressures

3. Imitation pressures
4-Create a sense of importance
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Table 3. Components and criteria for evaluating a sustainable supply chain

Green
warehousing
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A symbol

A7
A8
A9
Al0

Sustainable supply chain indicators

Intra-organizational pressures

Institutional pressures

Social values

Commitment and strategy of the company

Al
A2
A3
A4

A symbol

Sustainable supply chain indicators

Green warehousing

Strategic supplier cooperation

Environmental Protection
Continuous improvement

All

C1

Cc2
C3

Economic stability

A5
A6

Evaluation passages

Organization and company oriented

Environmental management
Environmental pressures

IT empowerment
Logistics optimization




colsied el o s e Il Gl e sl asla

CJ‘Z\G o 50 5 K e oolinal Hlae » ganas,

! s 0l

Sl sl e
20l g 25 Y Jsdz 53 ol sbag S &S (Sl b e
L lae 30 Sl o )y &S i L;B)KL.A W

e 50 slael wlide ¥ Joun
Table 4. Scale of triangular fuzzy numbers

Expressive terms

Triangular fuzzy number

Very Low (0,0,0.25)
Low (0,0.25,0.5)

Moderate (0.25, 0.5, 0.75)
High (0.5,0.75,1)

Very High (0.75,1,1)
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Table 5. The importance of the weight of the criteria according to the opinion of the expert group

Evaluation criteria

opinion of the expert group

D1 D2 D3 D4 D5 D6 D7 D8
C1 M H VL VL L M M L
Cc2 M M H H L H H H
C3 VH M H M VM M H M
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Table 6. The weight of the criteria according to the opinion of the expert group

Criteria Weight of criteria Best value of non-fuzzy Ranking
performance
C1 (0.850,0.842,0.720) 0.804 1
c2 (0.571,0.480, 0.350) 0.587 2
C3 (0.512,0.528,0.292) 0.444 3
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Table 7- Expert scoring matrix based on sustainable supply chain indicators

Criteria
Indicators C1 C2 C3
Al (4.66,5.45,6.38) (5.20,6.12,7.10) (4.66,5.45,6.38)
A2 (4.42,5.62,6.83) (4.48,5.02,6.76) (4.04,5.29,5.72)
A3 (4.23,5.76,6.32) (4.22,5.49,6.72) (3.88,5.49,6.12)
Ad (4.56,5.38,6.90) (3.90,5.16,6.12) (4.76,5.34,6.33)
A5 (4.08,5.43,7.12) (4.55,5.98,6.98) (3.66,5.21,5.59)
A6 (4.00,5.12,6.21) (5.12,6.15,6.77) (3.79,5.00,6.20)
A7 (4.33,5.76,6.94) (4.78,5.69,6.09) (4.78,5.85,7.33)
A8 (4.55,5.82,6.91) (4.80,5.50,7.03) (4.14,5.65,6.44)
A9 (4.69,5.87,6.43) (3.99,5.07,6.76) (4.39,5.3,6.8)
A10 (4.39,5.90,7.10) (4.32,5.98,6.23) (3.79,5.60,7.21)
All (4.60,5.88,4.60) (4.66,5.49,6.90) (4.18,5.80,6.39)
- i nmx
fx)=ay+ Z (an cos + b, sin T) (6)
n=1
Fi'= min xij, @)
Fi*=max; Xi (8)
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Table 8. Calculation of Fi * and Fi- indices

(Criteria) Fir Fi°
C1 (5.22, 6.42, 7.60) (4.00, 5.12, 6.21)
c2 (5.20, 6.12, 7.10) (3.90, 5. 16, 6.12)
c3 (4.78, 5.85, 7.33) (3.66, 5.12, 5.59)
dij 5L SNl oledle 5
Fi = (a° bi® ¢°) 9
Fi- (ai*, bi*, Ci*) (10)
Dij=N (11)
fi° = (ai® ,bi°,ci%) (12)
fi = (a"bi"ci") (13)
dii=(fi" - %ij) / (ci"—ai®) (14)
dij o0 d)Lﬁ s J.i.:u-e -4 J}J&
Table 9. Fuzzy difference values dij
djj c1 c2 c3
Al (-0.97, 0.00, 0.97) (-0.66, 0.00, 0.66) (-0.75, 0.00, 0.75)
A2 (-0.98, 0.431, 0.864) (-0.43, 0.25, 0.939) (-0.97, 0.258, 1.00)
A3 (-0.87, 0.00, 0.87) (-0.42, 0.25, 0.924) (-0.63, 0.133, 0.90)
A4 (-0.57,0.182, 0.823) (-0.31, 0.34, 1.00) (-0.61, 0.158, 0.933)
A5 (-0.55, 0.141, 0.822) (-0.48, 0.189, 0.863) (-0.61, 0.158, 0.933)
A6 (-0.44, 0.156, 0.85) (-0.41, 0.212, 0.756) (-0.60, 0.133, 0.921)
A7 (-0.48, 0.163, 0.80) (-0.39, 0.239, 0.767) (-0.75, 0.00, 0.75)
A8 (-0.55, 0.141, 0.822) (-0.55, 0.296, 0.662) (-0.64, 0.00, 0.641)
A9 (-0.72, 0.19, 0.93) (-0.45, 0.287, 0.590) (-0.51, 0.239, 0.99)
A10 (-0.55, 0.21, 0.91) (-0.49, 0.192, 0.93) (-0.65, 0.153, 0.89)
All (-0.55, 0.141, 0.822) (-0.37, 0.186, 0.861) (-0.63, 0.168, 0.939)

S =2 (Wj @ dij)

R\= max (W ® dij)

Ri 5 Si gilulas palie amuloe

g o3lial 5 Lalg; SIRI 5 Si Al 4l

(15)

(16)

e Vo Jgam 53 0 S5 la sl 055 Wy aadal; al 5o
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Table 10. Weight of criteria (Wj)

Criteria Criteria weights

C1 (0.61, 0.723, 0.843)

c2 (0.342, 0.452, 0.562)

c3 (0.180, 0.325, 0.776)

Ri 5Si sl asle sl =\ Jous
Table 11. Values of Si and Ri indices
dj C1 C2 C3 Si Ri

Al (-0.45,0.00, 0.612) (-0.23,0.00, 0.377) (-0.11,0.00, 0.304) (-1.33,0.00, 2.274) (-0.11,0.00, 0.585)
A2 (-0.37,0.124, 0.723) (-0.15,0.123, 0.558) (-0.07,0.071, 0.405) (-0.93,0.542, 2.958) (-0.07,0.154, 0.772)
A3 (-0.23,0.158, 0.703) (-0.16,0.122, 0.534) (-0.09,0.037, 0.365) (-0.93,0.542, 0.958) (-0.09,0.205, 0.838)
Ad (-0.29,0.206, 0.823) (-0.12,0.162, 0.592) (-0.09,0.043, 0.378) (-0.92,0.516, 2.80) (-0.09,0.175, 0.732)
A5 (-0.33,0.090, 0.679) (-0.18,0.094, 0.501) (-0.08,0.043, 0.378) (-0.87,0.588, 2.97) (-0.09,0.097, 0.679)
A6 (-0.40,0.160, 0.705) (-0.22,0.104, 0.571) (-0.09,0.231, 0.421) (-1.08,0.342, 1.958) (-0.19,0.177, 0.703)
A7 (-0.37,0.189, 0.723) (-0.18,0.118, 0.723) (-0.06,0.061, 0.423) (-0.93,0.542, 0.958) (-0.12,0.111, 0.669)
A8 (-0.33,0.203, 0.661) (-0.15,0.205, 0.569) (-0.09,0.082, 0.323) (-1.25,0.231, 1.212) (-0.07,0.00, 0.553)
A9 (-0.26,0.242, 0.723) (-0.23,0.194, 0.540) (-0.09,0.053, 0.398) (-0.86,0.534, 0.553) (-0.07,0.174, 0.703)
Al0 (-0.30,0.204, 0.822) (-0.16,0.125, 0.558) (-0.09,0.043, 0.378) (-0.95,0.398, 1.761) (-0.11,0.201, 0.804)
All (-0.25,0.890, 0.559) (-0.23,0.00, 0.449) (-0.09,0.043, 0.389) (-0.92,0.558, 1.883) (-0.09,0.102, 0.712)

Q) LS5 pasld aloe
:.))‘ZL;A 0.)\.&.';“\ J"j ‘h!b) )‘ Q A.:..u\:m 6|j

Q=v |55+ v [2=%] 17)
S*= MinS; (18)
S~ = MaxS; (19)
R*= MinR; (20)
R~ = MaxR; (21)

S*E=(=V/YY, /4, X/YVY)

R*=(=+/\\ ,+/«+,-/OAO)

; S =y/av

; R =./arA

WY Josr 4 a5 bl b

el s VY Jpam GBI V=2 /0 (55 4 (Q) L sSus sasle Jan b 5l solina | Jls
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Table 12. Calculation of Vikor index (Q) values for different options

YY

Indicators S Ranking based on S R Ranking based on R Q(V=0.5) Ranking based on

Q
Al 0.332 1 0.089 1 0.133 1
A2 0.572 11 0.141 8 0.597 10
A3 0.551 10 0.153 9 0.663 11
Ad 0.338 2 0.091 2 0.134 2
A5 0.384 8 0.121 6 0.299 5
A6 0.378 3 0.165 11 0.439 7
A7 0.441 6 0.095 3 0.161 4
A8 0.501 9 0.162 10 0.552 9
A9 0.399 4 0.105 5 0.445 8
Al0 0.418 5 0.132 7 0.398 6
All 0.472 7 0.096 4 0.154 3

oy oasld nstage olsiea Ar ay S olse ol s
NG PRV S B KN u““L

Jsdm V Gilisee olie 3] & ol 5IUT L e
39k g8 0dd Joda ol 5o 45433&'\.@: ""‘TJ‘ Cawd 4 Y
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Table 13. Non-fuzzy weighted decision matrix

Deferent Indicators
Amount Al | A2 | A3 [ A | A5 | A6 | AT | A8 [ A0 | A0 | AL
V=0 0145 0028 0028 0019 0025 0027 0132 0102 0073 0141 0125
V=0.1 0151 0594 0678 0183 0387 0528 0348 0190 0179 0213 0211
V=0.2 0159 0614 0691 0163 0369 0172 0234 0198 0164 0227 0232
V=0.3 0167 0641 0698 0169 0346 0190 0278 0183 0456 0528  0.319
V=0.4 0.182 0.679 0.709 0.181 0.323 0.198 0.247 0.432 0.267 0.476 0.232
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