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Abstract

Background and Objectives: The wood industry, especially in the furniture and decoration
sectors, is one of the medium size industries with high entrepreneurial potential that faces
numerous challenges in the field of sustainability and resilience due to irresponsible exploitation.
The aim of this study is to identify and prioritize criteria for selecting sustainable and resilient
suppliers in the Iranian furniture and decoration industry to help reduce environmental impacts,
increase productivity, and ensure the continuity of resource supply through improving supply
chain performance. This study is designed to fill the scientific gaps in the comprehensive
assessment of suppliers in this industry.

Methodology: This research was conducted to identify and prioritize criteria for selecting
sustainable and resilient suppliers in the furniture and decoration industry. The research method
was both designed analytically and applied with a descriptive-survey approach. First, through a
comprehensive review of the research literature, the primary criteria related to supplier selection
were identified. These criteria were placed in four main categories: economic, environmental,
social, and resilience, and included 17 criteria. In order to verify the identified criteria, the fuzzy
Delphi method was used. A questionnaire based on the identified criteria was prepared and
distributed among 10 experts in the furniture and decoration industry, including supply chain
managers and environmental specialists. The experts were selected based on at least 15 years of
work experience and familiarity with the principles of sustainability and resilience. The
questionnaires were analyzed in two stages, and the third stage was stopped due to the reduction
of the difference in opinions between the responses to less than 0.2. For weighing the criteria, the
fuzzy Best-Worst Method (FBWM) was applied. This method calculates the weight of each
criterion by selecting the most important and least important criteria and conducting pairwise
comparisons. The model was solved using LINGO software, and the final ranking of the criteria
was extracted. This method, aiming to reduce subjective errors and manage uncertainties in the
data, provides an appropriate approach for prioritization in complex environments like the wood
industry.

Results: The results showed that resilience-related and environmental criteria hold higher
importance compared to economic and social criteria. This prioritization highlights the crucial
role of these two categories in managing the wood supply chain, especially in dealing with
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disruptions and ensuring the sustainability of natural resources. The criteria examined included
Risk Awareness, Sustainable Resource Use, Supply Chain Flexibility, Recovery Capability,
Pollution Control, Cost Efficiency, Delivery Timeliness, Worker Safety, Responsiveness,
Quality, Environmental Certifications, Community Impact, Financial Stability, Supplier
Relationship, Geographical Location, Technology, and Reputation. Risk Awareness (0.171) and
Sustainable Resource Use (0.123) were identified as the most significant factors. Supply Chain
Flexibility and Recovery Capability also ranked high. In the economic category, Cost Efficiency
and Delivery Timeliness were the most important criteria. Social criteria such as Worker Safety
and Community Impact ranked lower, while Supplier Relationship and Reputation received the
least importance. These findings emphasize the wood industry’s focus on resilience and
environmental protection, with economic and social criteria considered as supporting factors in
later priorities.

Conclusion: The findings indicate that in an industry like wood, resilience and environmental
sustainability play a key role in supplier selection. This research provides a framework that can
assist managers in conducting comprehensive supplier evaluations and making optimal decisions
to ensure the continuity of the supply chain and reduce environmental impacts. Future research
can further explore global and regional conditions to develop more dynamic models for
evaluation.

Keywords: Supplier selection, fuzzy Delphi, fuzzy best-worst, wood industry.
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Table 1- Criteria identified through literature review to assess resilient and sustainable suppliers
Category Criterion Definition Source
Refers to the supplier's ability to provide (Navarro et al., 2020), (Kannan et al., 2020),
Economic  Cost Efficiency competitively priced wood products while  (Alipour et al., 2021), (Leong et al., 2022), (Zhao

Delivery
Timeliness

Financial
Stability

Geographical
Location

Quality

Technology

Sustainable
Resource Use

Environmental

Pollution Control

Environmental
Certifications

Social Worker Safety

Community
Impact

Supp lier
Relationship

Reputation

maintaining quality, critical due to tight profit et al.,2023), (Majumdar et al.,2023), (Agarwal &

margins in the wood sector.

Evaluates the supplier’s reliability in
delivering wood materials on schedule, crucial
for avoiding delays in construction and
furniture manufacturing projects.

Indicates the supplier’s ability to manage
long-term commitments in volatile wood
markets, including price fluctuations of timber
and global trade dynamics.

Evaluates the supplier's proximity to the
buyer, which affects transportation costs,
delivery speed, and responsiveness to urgent
needs in the wood supply chain.

Examines the durability, finishing, and
grading of the wood provided by the supplier,
ensuring it meets industry standards and end-

user requirements.

Assesses the supplier's use of advanced
machinery and digital tools for efficient wood
processing, ensuring precision and waste
reduction in production.

Assesses the supplier’s adherence to
sustainable forestry practices, such as
selective logging and replanting, to prevent
overexploitation of natural forests.

M easures efforts to limit emissions and waste
during wood processing, such as sawdust
management and energy -efficient machinery.

Verifies if the supplier holds certifications like
FSC (Forest Stewardship Council) or PEFC
(Programme for the Endorsement of Forest
Certification), ensuring sustainable forestry.

Evaluates the safety protocols in place for

workers involved in high-risk tasks such as

logging, sawmilling, and heavy machinery
operation in the wood industry.

Assesses the supplier's role in supporting local
communities, such as creating jobs in rural
areas where logging and wood processing are
predominant.

Examines the supplier’s ability to maintain

strong partnerships with manufacturers and

buyers in the wood supply chain, ensuring
transparency and trust.

Evaluates the supplier's credibility and market
standing, especially in maintaining ethical
forestry practices and long-term commitments
in the wood industry.

Nishad, 2024)

(Navarro et al., 2020), (Kannan et al., 2020),

(Alipour etal., 2021), (Afrasiabi et al., 2022),

(Ghamari et al., 2022), (Rahmawati & Salimi,
2022)

(Navarro et al., 2020), (Leong et al., 2022)

(Navarro et al., 2020), (Alipour et al., 2021),
(Zhao et al., 2023)

(Navarro et al., 2020), (Kannan et al., 2020),
(Leong et al., 2022), (Afrasiabi et al., 2022),
(Ghamari et al., 2022), (Rahmawati & Salimi,
2022), (Zhao et al., 2023), (Majumdar et al.,
2023), (Agarwal & Nishad, 2024)

(Navarro et al., 2020), (Kannan et al., 2020),
(Afrasiabi et al., 2022), (Ghamari et al., 2022),
(Rahmawati & Salimi, 2022), (Zhao et al., 2023)

(Kannan et al., 2020), (Afrasiabi et al., 2022),
(Ghamari et al., 2022), (Zhao et al., 2023)

(Kannan et al., 2020), (Afrasiabi et al., 2022),
(Ghamari et al., 2022)

(Kannan et al., 2020), (Zhao et al., 2023)

(Kannan et al., 2020), (Afrasiabi et al., 2022),
(Afrasiabi et al., 2022)

(Kannan et al., 2020), (Afrasiabi et al., 2022),
(Ghamari et al., 2022), (Rahmawati & Salimi,
2022), (Zhao et al., 2023), (Agarwal & Nishad,
2024)

(Navarro et al., 2020), (Alipour et al., 2021),
(Rahmawati & Salimi, 2022)

(Kannan et al., 2020), (Afrasiabi et al., 2022),
(Ghamari et al., 2022), (Rahmawati & Salimi,
2022)
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Category Criterion Definition Source
M easures the supplier’s ability to anticipate
- . and mitigate risks specific to the wood (Afrasiabi et al., 2022), (Rahmawati & Salimi,
Resilience  Risk Awareness

industry, such as forest fires, pest outbreaks, 2022)

and supply shortages.

Assesses the supplier's capacity to adapt to

(Kannan et al., 2020), (Leong et al., 2022)

Supply Chain changes in demand for different types of
Flexibility wood, such as hardwood or softwood, or
adjust to sudden market conditions.
Refers to the supplier’s ability to recover
Recovery operations after disruptions like natural
Capability disasters, ensuring continuity in wood supply

chains.

(Afrasiabi et al., 2022), (M ajumdar et al., 2023)

M easures the supplier's ability to handle

Responsiveness

urgent orders, adjust to buyer needs, and
respond swiftly to supply chain disruptions in
the wood industry.

(Leong etal., 2022), (Zhao et al., 2023),
(Agarwal & Nishad, 2024)
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Table 2- Expert Profiles

Position/Role Industry Sector Education Experience (Years) Gender
Production M anager Furniture and Decoration M aster's Degree 20 Male
University Professor Supply Chal_n Management & PhD 25 Male

Environment

Industry Owner Wood-Based Panels M aster's Degree 18 Male
Supply Chain Furniture and Decoration Master's Degree 15 Female

Consultant
CEO of Manufacturing Flooring and Wooden Wall Panels Master's Degree 22 Male

Company
University Professor Wood Industries PhD 30 Male
Procurement Manager Raw and Processed Wood Master's Degree 16 Male
R&D Manager Wooden Construction Products PhD 19 Male
Quality Manager Furniture and Decoration M aster's Degree 17 Male
Industry Owner Decorative and Artistic Wooden Master's Degree 25 Male

Products
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Table 3- Triangular fuzzy numbers of the 5-degree Likert scale

Linguistic Term Fuzzy Number
Very Low (0,0, 0.25)
Low (0, 0.25, 0.5)

M edium (0.25, 0.5, 0.75)
High (0.5,0.75, 1)
Very High (0.75,1,1)
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Table 4- Linguistic variables and consistency index for fuzzy best-worst method

- L Equally Weakly Fairly Important Very important Absolutely
Linguistic terms importance (EI) important (WI) (FI) v important (Al)
Bw 1,1,1) (213, 1, 3/2) (312, 2, 5/2) (512, 3, 7/2) (712, 4,9/2)
Cl 3.00 3.80 5.29 6.69 8.04
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Table 5- Fuzzy Delphi results

Category Criterion Fuzzy numbers Defuzzification
Economic (C1) Cost Efficiency Cl1 (0.5,0.866,1) 0.808
Delivery Timeliness C12 (0.5,0.772,1) 0.761
Financial Stability C13 (0.5,0.972,1) 0.861
Geographical Location C14 (0.25,0.907,1) 0.766
Quality C15 (0.75,1,1) 0.938
Technology C16 (0.5,0.794,1) 0.772
Environmental (C2) Sustainable Resource Use Cc21 (0.5,0.891,1) 0.821
Pollution Control C22 (0.25,0.881,1) 0.753
Environmental Certifications C23 (0.5,0.917,1) 0.834
Social (C3) Worker Safety C31 (0.5,0.818,1) 0.784
Community Impact C32 (0.25,0.856,1) 0.740
Supp lier Relationship C33 (0.25,0.881,1) 0.753
Reputation C34 (0.25,0.907,1) 0.766
Resilience (C4) Risk Awareness C41 (0.5,0.972,1) 0.861
Supply Chain Flexibility C42 (0.5,0.841,1) 0.796
Recovery Capability C43 (0.5,0.866,1) 0.808
Responsiveness C44 (0.25,0.822,1) 0.723

€305 o slandy ol ¥ Jn Sode by oy ¥ 5l Jhae 4 aop5s skt &

Ch 5 e sbaods s 0 S —ose orao Seslaal LU se a6 S5 ey
o > by a.xx;rL?d\ Slolie \ Joe Jo obte 4

NGV [PV -V VR ) P PRI Y
Aoadal, 53 F Joae 4 by e Olilie 4 by e Jos

DS asie 1y slas a clacu Jol s 36 s
s Jo Jan 0 48 el 5l Oline 055 030s) Gy S
.C4 «C3 «C2 «C1 135 ploliz N Jus
Lol ot oals plas Cl 55 o slanss lelis ¥ Ju
C2 55 o sbapss plolis ¥ Je

sz cato 3 510l 5 b a8 ol sl sl sbas ozl 0ls =5 S50
Table 6-The priority of sustainable and resilient supplier selection criteriain the wood industry

sustainable and resilient supplier selection criteria
Cl Cc2 C3 C4
C3 FI Y El Al
C4 FI WI Al El

Best Criteria Worst Criteria
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Table 7- Weights of criteriaand sub-criteria

Local

Category Weight Criterion Local weight Global weight Rating

Economic (C1) 0.232 Cost Efficiency Cl1 0.270 0.063

Delivery Timeliness C12 0.248 0.058 7

Financial Stability C13 0.120 0.028 13

Geographical Location C14 0.075 0.017 15

Quality C15 0.219 0.051 10

Technology C16 0.069 0.016 16

Environmental (C2) 0.242  Sustainable Resource Use Cc21 0.510 0.123 2
Pollution Control C22 0.306 0.074

Tpvitonmental c23 0.184 0.044 11

Social (C3) 0.119 Worker Safety C31 0.451 0.054 8

Community Impact C32 0.267 0.032 12

Supplier Relationship C33 0.162 0.019 14

Reputation C34 0.120 0.014 17

Resilience (C4) 0.408 Risk Awareness C41 0.418 0.171 1

Supply Chain Flexibility C42 0.268 0.110 3

Recovery Capability C43 0.189 0.077 4

Responsiveness C44 0.125 0.051 9
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