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Selecting resilient-sustainable suppliers can improve sustainability status and reduce supply
chain disruption. This study aims to design a model for selecting resilient-sustainable suppliers in
the supply chain of the Shahid Ghandi Corporation Complex. For this purpose, after reviewing
the theoretical literature, 76 and 50 indicators were identified for evaluating sustainable suppliers
and resilient suppliers, respectively. These indicators were investigated by supply chain experts in
Shahid Ghandi Corporation Complex and, then, 15 indicators were determined to be suitable for
each of the sustainable and resilient suppliers. A questionnaire was distributed among the supply
chain experts of Shahid Ghandi Corporation Complex and the resilient-sustainable supplier
selection model was confirmed using confirmatory factor analysis (CFA) based on the 136
questionnaires gathered from the participants. Sustainability indicators were classified into three
economic, social, and environmental dimensions, and resilience indicators were divided into three
categories of absorptive capacity, adaptive capacity, and restorative capacity. The results showed
that the economic dimension had the first rank, the environmental dimension the second rank, and
the indices of adaptation capacity, restorative capacity, social capacity and absorption capacity
in choosing the sustainable-resilient supplier model were the next priorities, respectively.
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1. Introduction

With the extending demands of the industrial process resulting from the technological solstice, the
corporation has faced serious challenges such as competition in global industries, increased market
unpredictability, inflation, demands for customized products, and shortened product reconstruction cycle
[1-2]. Due to the environmental pollution, lack of resources, and intensification of competition, countries,
organizations, and academics have reached a consensus on sustainable development. In such
circumstances, balancing economic benefits with sustainable development receives great attention from
modern companies for the management of production operations. Sustainable supply chain management
(SSCM) is an effective management style that considers economic, environmental, and social functions
simultaneously [3-4]. Over the past couple of decades, sustainability in maintaining the natural
environment and increase long-range relationships has increasingly focused on production or service
activities. Therefore, sustainability observation has gradually become an important topic in supply chain
management[5]. Promoting sustainability in supply chains forces purchasing managers to use this
principle. Supplier selection is a key decision for purchasing managers in the supply chain. Hence,
sustainable supplier selection has received a lot of attention in studies[6].

With the globalization trend, supply chains are more exposed to natural, human, and technological
catastrophes Including floods, earthquakes, fires, transportation incidents, worker strikes, terrorist attacks,
etc. These disasters disrupt the supply chain, which is detrimental to organizations in terms of lost
productivity, revenue, competitive advantage, profitability, etc. Therefore, providing a resilient supply
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chain approach is a necessity to protect the buyer from deficiencies and disruptions [39]. Given that a
supplier affects the supply chain's success, resilience should be considered in decision-making for
supplier selection to reduce business risk. Which has been mentioned in some studies on supplier
selection[7-9]. Nowadays, disruptions have reduced supply chain sustainability goals. Therefore, there are
new challenges for supply chain managers to suggest an efficient supply chain, which withstands any
disruption and has sufficient vigilance to provide the same sustainability under a disruptive event [10-
12].In their study, Marchese et al. [13]considered both resilience and sustainability in the supply chain
and examined their relationship in terms of these two aspects. However, the concept of sustainability and
resilience in supplier selection has been also surveyed independently [14-15]. Studies have suggested that
the relationship between the aspects of resilience and sustainability has been ignored in supplier selection.
In other words, some studies have focused only on resilience criteria to evaluate suppliers and have not
considered sustainability criteria. However, it is untrue to argue about sustainable supplier selection
without contemplating the aspects of resilience, especially when sustainability is affected by disasters and
accidents. Given the importance of sustainability and resilience, the supplier should be selected in a way
that in addition to sustainability indicators, the characteristics of a resilient supplier are taken into
account. In other words, a supplier should not only respond to crises but also achieve greater performance
and capability and react best to events in the shortest possible time. Therefore, it can be deduced that
resilience is among the most important issues for achieving sustainability in supplier selection.

The results of reviewing the theoretical foundations and research background by the researcher showed
that although several studies have been conducted separately in the field of selecting a sustainable
supplier and resilient supplier, so far, a model that simultaneously resilience and supplier stability
Considered, not observed. From the operational point of view, although the stability of suppliers has been
considered in manufacturing companies and in particular in Shahid Ghandi Company, due to changing
environmental conditions such as economic conditions (inflation, exchange rate changes, etc.) and
sanctions. Numerous environmental risks and issues, supply chain resilience issues have become very
important. Ideally, the model used by companies should simultaneously consider the dimensions of
sustainability and resilience that have not been available before. Therefore, the present study, while filling
the existing research gap, can meet the concerns of manufacturing companies, and in particular Shahid
Ghandi in the selection of suppliers, and is also a scientifically innovative topic.Therefore, after an
extensive review of scientific works, this study proposed a framework to provide a sustainable-resilience
supplier selection model.

2. Theoretical foundations of research
2.1. Sustainability

The concept of sustainability and sustainable development was presented by the World Commission on
Environment and Development (WCED) in 1987, which released a report entitled “Our Common Future”,
also known as Brundtland Report, and was defined as a development process that meets current needs
without jeopardizing the needs of future generations. Sustainable development also emphasizes the
interdependence between social, economic, and environmental dimensions of sustainability [16,17,40].
Financial, environmental, and social aspects should be seriously taken into consideration when deciding
on business and policies. Most of the studies have shown that the sustainability concept has been evolved
from the relationship between economic, environmental, and social parameters [18,41,42].In addition, the
three dimensions of sustainability, i.e. environmental, economic, and social, are integrated with supplier
management activities and then added to the entire supply chain and production operations through the
entire value chain. Accordingly, many researchers try to address the problem of evaluating and selecting a
sustainable supplier by providing various tools and techniques [6,19.20]. As mentioned, the three main
pillars of sustainability are its economic, environmental, and social aspects[21,35].

Environmental sustainability: An environmentally sustainable system maintains a stable basic resource
and prevents overexploitation and destruction of environmental resources. In environmental
sustainability, biodiversity, atmospheric stability, and other ecosystem functions, which are not normally
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classified as economic resources, should be maintained [22,36,37,41].Economic sustainability: Economic
sustainability refers to the selection of the best option based on the existing economic knowledge, leading
to broad economic growth and long-term development. Economic growth alone is not sufficient, but it is
valuable as a means to improve human life. Accordingly, economic sustainability should be sought in the
context of other prioritized policies such as political and social sustainability, cultural occasions, and the
proper management of natural resources. It should also be emphasized that economic sustainability, in
general, and structural adjustment, in particular, are global challenges that most countries have faced in
the world[21].Social sustainability: Social sustainability refers to the continuation of a civilization in
which human beings witness a fair distribution between the rich and the poor and the improved quality of
life is the result of such type of sustainability. In general, reducing social tensions, organizing following
social conditions, equality of human rights between the disabled, women, and racial, ethnic, and religious
groups, education and environmental awareness, healthcare, providing adequate housing for all people,
promoting the role of the family, community participation, political rights, and promoting community
currencies are the main axes of social sustainability [21].

2.2. Resilience

The term “resilience” in the supply chain was first proposed by Sheffi [23]Resilience is the capability of a
system to return to its original state or achieve a more desirable state after being disturbed[34,38]. It is
generally assumed that many changes occur in this process. Resilience is considered a distinct source of
sustainable competitive advantage for suppliers. The capability of suppliers to manage risks, i.e. the
ability to respond to disruptions better than other competitors, indicates the resilient nature of suppliers
[24].Many definitions have been presented for resilience by various researchers. Most of the studies have
defined resilience as the “degree of sustainability of systems”. This concept has been applied in several
disciplines including economics, politics, engineering, and planning. However, in supply chain and risk
management studies, resilience is considered among the requirements of the system that includes various
features. According to Lee, these features are very broad. Agility, adaptability, and alignment are
considered the key aspects of supply chain resilience [25]. Some researchers have suggested four
complementary and basic measures for a resilient supply chain, including stability, redundancy, quality,
and recycling rate. According to Ponomaro and Holcombe, in addition to readiness, reaction and
recycling are also considered as the supply chain features. Sony and Jane also added flexibility, visibility,
collaboration, adaptability, and stability as features needed to accelerate resilient supply chains.The three
main pillars of resilience are absorptive capacity, adaptive capacity, and restorative capacity[26].each of
which is briefly described below:

Absorptive capacity is an endogenous property of a system, i.e. the capability of a system to automatically
absorb the effects of a disruptive event to minimize exposure or sensitivity to shocks. This is the first line
of defense that resists disruption and shock tolerance caused by accidents. Absorptive capacity is a system
including a set of preventive Actions and a strategic period that should be developed before the disruption
occurs to avoid permanent adverse consequences [26].Adaptive capacity regulates disturbances and
shocks caused by a destructive event. Adaptive capacity, as the second line of defense, is defined as the
ability of a system to adapt itself and try to cope with negative outcomes or potential detriment without
any remedial action. This is part of the post-disaster strategy, also known as “response capacity”
[26].Restorative capacity, as the ultimate line of defense, is the point of the ease with which the system
can permanently improve itself against a disruptive event. This is highly dependent on budget recovery
and technical resource recovery. If stakeholders do not receive sufficient financial and technical support,
the restorative capacity will not be fully achieved[2].

2.3.Research background

To search for research records, first the keywords of resilient-sustainable supplier selection as keywords
were used as the basis of the search. The search results showed that no research was found that
simultaneously examined resilience and sustainability and provided a comprehensive model. The table
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below summarizes some of these studies that have focused on sustainable supplier selection and resilient

supplier selection.

Authors (year) objective Technique Criteria
. approach

Ahmed Towards ‘gresilient’ | quantitativ | Development, Agility, Robustness, Sensing, Flexibility

Mohammed[27] supply chain | e study
management

Mahmudul Hasan Resilient  supplier | FTOPSIS Quantitative attribute(Pre-positioned inventory level,

et al[2]. selection in logistics ¢.* | & Lead time variability, Production capacity, Cost)
with heterogeneous | YMCGP( Qualitative  attributes(Digitalization,  Traceability,
information Supply chain density, Supply chain complexity, Re-

engineering, Supplier’s resource flexibility, Automation
disruption, Information management, Cybersecurity risk
management, Supplier reliability, Supply chain
visibility, Level of collaboration, Restorative capacity,
Rerouting, Agility)

Guarnieri and Decision making on | AHP and | Economic sustainability: Graphic location, cost, quality,

Trojan[28]. supplier selection based | ELECTRE | on-time delivery, the efficiency of service, financial
on social, ethical, and | -TRI stability ,technological capacity, delivery delays,
environmental criteria flexibility, productivity and production capacity |,

technical and organizational capacity, R&D level.

Social sustainability: Human rights, philanthropy, public
disclosure, certification, management skills ,accordance
with the law, continuous improvement, smaller
suppliers.

Environmental  sustainability:  Reverse logistics,
environmentally  friendly  packaging,  emission,
environmental assessment of suppliers, management of
hazardous waste, environmental cost, green image,
environmental management.

Hosseini et al[25]. | Review of quantitative | Review of | Absorptive  capacity: ~ Geographic  distribution,
methods  for  supply | quantitativ | Emergency inventory of manufacturer and backup
chain resilience analysis | e capacity of the supplier, Multiple sourcing strategies,

Maintenance and reliability, Multiple transportation
channels.

Adaptive capacity: Backup supplier, Rerouting,
Communication, Substitution.

Restorative Capacity: Budget and resource restoration.

Memari et al[29]. | Sustainable supplier | fuzzy Economic  (Cost ,Quality of products,Service
selection: TOPSIS performance)

Environmental sustainability(Environmental
efficiency,Green image, Pollution reduction ,Green
competencies)

Social sustainability( Safety and health, Employment
practices)

Davoudabadi et | A new integrated | entropy, Pollution control initiatives, Investment in capacity

al[30]. weighting and ranking | DEA and | buffers Responsiveness, Capacity for holding strategic
model, considering two | PCA inventory stocks for crises.
aggregation approaches
for resilient supplier
selection problem.

Abdel-Baset et al. | An integrated | ANP & | Economic: Cost of product, revenue on product,

[31]. neutrosophic method | VIKOR transportation cost. Environmental: Trash management,

for achieving sustainable

green manufacturing, green packing and labeling
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supplier selection Social: Vocational health and safety systems,
information revelation, ethical issues, and legal
compliance
Amindoust[32]. A resilient-sustainable | FIS-DEA | Resilient Criteria(Responsiveness, Risk Reduction,
based supplier selection Backup Supplier Contracting, Geographical

Segregation, Rerouting, Cooperation, Restorative
Capacity, Surplus Inventory)

Sustainable  Criteria(Green ~ Design  Capability,
Environmental Management System, Environmental
Competencies, Pollution Control, Energy Efficiency,
Eco-Design  Recycling, Green  Research &
Development, and Innovation, Work Safety & Labor
Health, Social Management Commitment, The Rights of

people)
Awasthi et al[33]. | Multi-tier  sustainable | fuzzy Economic(Cost ,Quality Flexibility ,Speed
global supplier selection | AHP- ,Dependability, Innovativeness)

VIKOR Environmental(Materials, Energy, Water, Biodiversity,
Emissions, Effluents and waste, Supplier environmental
selection procedure)

Social(Labour practices and decent work, Human rights,
Society, Product responsibility, Supplier social selection
procedure)

Summary of research background

A review of the research literature shows that the field of resilient-sustainable supplier selection is
considerably incomplete and insignificant. The lack of a comprehensive model for the resilient-
sustainable supplier selection indicates a fundamental gap in studies on the resilient-sustainable supplier
model. As mentioned earlier, reviewing the research records did not find a study that examined exactly
the model for resilient-sustainable supplier selection. Therefore, considering the importance of this
category, the present study has a good innovation in that it deals with a comprehensive model of resilient-
sustainable supplier selection.

2.4. Conceptual model

After writing the research design, the theoretical literature was reviewed to identify economic, social, and
environmental indicators for evaluating sustainable suppliers as well as absorptive capacity, adaptive
capacity, and restorative capacity for evaluating resilient suppliers in Shahid Ghandi Corporation
Complex in Yazd, Iran. According to the experts, five indicators were identified for each of the economic,
social, and environmental scales of the sustainable supplier evaluation. Also, five indicators were
determined for each of the three dimensions of the resilient supplier evaluation, i.e. absorptive capacity,
adaptive capacity, and restorative capacity. Then, the first questionnaire was prepared to identify the
factor structure of these variables and 10 professors and experts in the field of the supply chain in Shahid
Ghandi Corporation Complex evaluated its content validity and selected 30 indicators out of the 126
indicators studied. These 30 indicators constituted the operational dimensions of the resilient-sustainable
supplier selection model. The main items of the questionnaire for the low-order latent variables of the
model along with the source of the items are summarized in the table below.
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Table 1. Resilient-sustainable supplier questionnaire

Indicator (item)

<
S ®
[%2)
5 2
E ©
a

EC1 Cost (product price, process costs, etc.)

EC2 Quality (the number of quality assurance certificates such as 1SO 9001, defect rate,
durability, and product safety)

o

S EC3 Delivery (the rate of on-time delivery of orders, the time between ordering a product
E and receiving it (lead time))

o

§ EC4 Financial aspect (the financial ability of the supplier (amount of capital), economic
L stability, and long-term financial health of the supplier)

EC5 Technology (the extent of knowledge development and technology capabilities to meet
the current and future needs of the company)

SO1 Safety and health management systems (monitoring the health and safety of employees
and taking measures to avoid accidents and protect the safety and health of employees
in the supplier companyy), investment cost, the number of people working in this field,
OHSAS 18001 standard

S0O2 Employees’ interests and rights (providing basic facilities at work, respect, labor
relations, the fair salary of employees in the supplier company)

§ S0O3 Interests of shareholders and stakeholders (respecting the rights and interests of

= shareholders, consumers, and the related unions by the supplier company (satisfaction
S of supplier stakeholders))

o

w

SO4 Social responsibility (a set of duties and responsibilities that the organization should
accomplish to maintain the community in which it operates)

SO5 Influence of local communities (education, supporting educational institutions,
economic growth, and prosperity, financial aid, social harms, communication with
stakeholders such as local communities and non-governmental organizations)

EN1 Controlling air pollution caused by manufacturing and recycling products (controlling

— the improper waste disposal and use of hazardous materials in operations, preventing
E the emission of greenhouse gases and harmful substances, average waste generation,
% controlling the generation of hazardous and toxic substances)

<

g EN2 Using eco-friendly and recyclable raw materials (using products that do not harm the
§ environment or are recyclable)

=

T, EN3 Environmental management systems (making environmental commitment and policy,

certificates, environmental planning and management, EMS implementation level,
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environmental protection level, ISO 14001 certification

EN4 Green image (customer’s perspective on whether or not the actions and functions of the
organization are green)

EN5 Observing environmental standards and bylaws in the manufacturing and recycling
process of products (environmental standards, etc.)

AB1 Supply chain density (the quantity and geographical distance of nodes in a supply chain
or geographical distribution. Manufacturers’ collaboration with suppliers that are
geographically dispersed increases the risk of disconnection)

Manufacturer’s emergency inventory and supplier’s backup capacity (backup capacity

AB? and emergency inventory can reduce SC vulnerability and increase SC flexibility)

)

< AB3 Multiple sourcing strategies (multiple sourcing strategies is more associated with SCR

g compared to single sourcing strategy)

a

2 AB4 Capacity and reliability (manufacturers can improve their resilience by cooperating with

2? reliable suppliers with lower disruption rates or the availability in alternative
transportation channels in the event of disruption with different features based on costs
and delivery date)

AB5 Multimodal transportation (using multimodal transportation channels can boost SCR
against transportation damage)

AD1 Backup supplier (using a backup supplier in the event of disruption can improve SCR)

AD2 Routing (changing the direction of freights, especially in multimodal transport systems,
can increase SCR in case of damage to the transport mode.

— AD3 Communication (in the event of disruption, lack of information sharing, organization,

9‘: and collaboration between SC partners can delay the recovery process and reduce SC

g flexibility)

=

=3 AD4 Digital information management (the ability to quickly obtain, store, retrieve, process,

g and share information about demands, time fluctuations, and price changes, the ability
to share location at the time of delivery of raw materials)

ADS Agility (the speed at which a company’s internal supply chain operations can adapt to
changes in the market due to disruptions and thus better respond to unpredicted events)

RE1 Restoring resources (if the resources are restored, improving disruptions needs less
time, resulting in higher SC resilience)

RE2 Restoring budget (if the budget is restored, improving disruptions needs less time,

- resulting in higher SC resilience)
w
% RE3 Restoring cyber control (the possibility of restoring and reducing damage due to IT
2 security violation in supply chains, where breaches can disrupt production, cause
g essential data loss, and compromise information)
17}
& RE4 Information restoration (updating information, etc.)
RE5 Restoring and redesigning the process (the ability to continuously improve processes,

etc.)
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In the operational section of the questionnaire, the experts were asked to respond to the items based on the
5-point Likert scale (from very low to very high).

3. Methodology

This research is based on the purpose of application-development type. Because it tries to develop
existing models in the field of supplier selection and consider the dimensions of resilience and stability at
the same time, it is of a developmental type. On the other hand, because the research results will be used
to improve the selection of suppliers in Shahid Ghandi Company, it is practical. In this research, the
Delphi method was used to confirm the validity of the dimensions and components, as well as the
validation of the model in Shahid Ghandi Company with the method of confirmatory factor analysis,
which is reviewed below.

Delphi stage: After identifying the dimensions and components of resilience and sustainability indicators
in selecting suppliers from theoretical foundations and previous research by the meta-combined method,
the Delphi questionnaire was designed and experts evaluated the importance of the identified components.
For this purpose, 10 experts, including university professors and senior managers of Shahid Ghandi
Company, were selected and the Delphi questionnaire was distributed among them, and the Delphi
process continued until a consensus was reached between them. The method of selecting participants was
purposeful. The conditions for academic experts to participate in the research process were to have a
doctorate in management and related sciences and to have an article and a book in the field of supplier
selection. Also, executive experts had at least 5 years of management experience in Shahid Ghandi
Company and at least a master's degree.

Model Validation: To validate the research model, confirmatory factor analysis method and SmartPLS
software was used. For this purpose, managers and specialists of Shahid Ghandi Company were polled
with a guestionnaire. The questionnaire was designed by the researcher at this stage and its validity was
confirmed by 5 experts.After identifying indicators, a questionnaire was distributed among the supply
chain experts of Shahid Ghandi Corporation Complex and a total of 136 completed questionnaires were
gathered. Then, the proposed model was analyzed using CFA and structural equation modeling (SEM).

4. Data analysis using a factor analysis technique

Factor analysis can be divided into two types: exploratory and confirmatory. In exploratory factor
analysis (EFA), the researcher seeks to explore the underlying structure of an almost large set of
variables, and the initial assumption is that any variable can be associated with any factor. To perform
factor analysis, the main steps are as follows, respectively: a) Preparing a correlation matrix from all the
variables used in the analysis and estimating the commonality, b) Extracting factors from the correlation
matrix c) Selecting and rotating factors (interpretation)

Bartlett’s test was performed to ensure that the data were desirable and, then, Kaiser-Meyer-Olkin (KMO)
index was examined, the results of which are shown in Table 2. The KMO index was greater than 0.6
(close to 1) and the significance level of Bartlett’s test was less than 0.05, indicating that the factor
analysis was appropriate for identifying the factor structure and model.

Table 2. Bartlett’s test and KMO index

KMO test 0.887
Research questionnaire 7" value 981.258
Bartlett’s test Degrees of freedom (df) 21
Significance level (Sig.) 0.000
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All the data were collected simultaneously from specific individuals using a single tool (questionnaire).
Before performing the necessary statistical analyses for testing the hypotheses, Harman’s single-factor
test was implemented in SPSS to avoid the threat of common method variance (CMV). The CMV exists
when a single factor (the 8" factor or the major factor) explains the highest amount of variance (83.142).
The principal component analysis and EFA results indicated 30 factors with values of greater than 1, most
of which explained 580.8% of the total variance (Table 3), suggesting that the CMV did not threaten the
validity of this study.

Table 3. Harman’s single-factor test

Total VVariance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Component . . . .
Total | % of Variance | Cumulative % Total | % of Variance | Cumulative %
1 8.580 28.600 28.600 8.580 28.600 28.600
2 5.706 19.019 47.619 5.706 19.019 47.619
3 2.987 9.956 57.575 2.987 9.956 57.575
4 2.440 8.132 65.707 2.440 8.132 65.707
5 1514 5.048 70.754 1.514 5.048 70.754
6 1.336 4.454 75.209 1.336 4.454 75.209
7 1.260 4.201 79.410 1.260 4.201 79.410
8 1.120 3.732 83.142 1.120 3.732 83.142
9 .804 2.679 85.821
10 725 2.416 88.237
11 543 1.808 90.045
12 466 1.554 91.600
13 411 1.371 92.970
14 .349 1.164 94.135
15 .299 .998 95.133
16 .287 .957 96.090
17 .230 767 96.856
18 .180 .601 97.457
19 164 547 98.004
20 .156 518 98.522
21 117 .390 98.912
22 112 373 99.285
23 .066 .220 99.505
24 .054 .180 99.686
25 .039 131 99.817
26 .027 .090 99.907
27 .019 .064 99.972
28 .008 .026 99.998
29 .001 .002 100.000
30 -4.754E-16 -1.585E-15 100.000

Extraction Method: Principal Component Analysis.

The t-value of the questionnaire was greater than 1.96, representing that the correlation between items and
variables was significant. In the standard estimation mode, the factor loads were higher than 0.4,
indicating that the items were appropriate for the research variables. As can be seen in Table 4, the
convergent validity of the studied variables was confirmed. Cronbach’s alpha coefficient and composite
reliability were calculated to measure the reliability of the questionnaire. For this purpose, the
guestionnaire was distributed among the 136 experts of the statistical population. According to Table 4,
CR and Cronbach’s alpha values were greater than 0.7, suggesting that these two parameters were
established for all the variables.
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Table 4. Cronbach’s alpha coefficient, composite reliability, and convergent validity

AVE CR Cronbach's

Variables alpha

resilient-sustainable 0.61 0.87 0.92
supplier

Economic 0.59 0.94 0.90
Social 0.55 0.75 0.88
Environmental 0.52 0.82 .85
Absorptive capacity 0.50 0.77 0.79
Adaptive capacity 0.48 0.75 0.77
Restorative Capacity 0.47 0.90 .93

Table 5. Evaluation of diagnostic validity

1 2 3 4 5 6 7

Variables

resilient- 0.61

sustainable

supplier

Economic 0.59 | 0.59
Social 0.58 | 0.57 | 0.55

Environmental 0.56 | 0.55 | 0.53 | 0.52

Absorptive 0.55 | 0.52 | 0.51 | 0.51 | 0.50
capacity
Adaptive capacity | 0.47 | 0.50 | 0.50 | 0.48 | 0.56 | 0.48
Restorative 0.44 1 0.46 | 0.48 | 0.46 | 0.54 | 0.46 | 0.47
Capacity

As can be seen in Table 5, the square root of AVE of each construct (principal diagonal of the matrix)
was greater than the correlation coefficient of that construct with other constructs, supporting that the
divergent validity of the constructs was acceptable.

4.1. Data analysis by SEM
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Fig. 2. Standardized coefficients obtained from SEM of research hypotheses

Based on the CFA results using PLS software, P-values presented in Fig. 1 indicate that all the
correlations were significant. Also, the table below shows the factor load and P-values.
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Table 6. Evaluating the factor loads of the questionnaire

Item Flaotgtgr t Item F%C;gr t

EC1 CAPY YA AB1 CAFS VY oYY
EC2 CAAT Yooy AB2 . AYF V¥ FOF
EC3 VAV 8144 AB3 N YT
EC4 . OVY ¥ AP AB4 Y Yoo
ECS CFYD Y.#Y ABS L ¥a¥ Y..af
SO1 794 3AYD AD1 CAPY V4_FAY
SO2 CPTY YFEA AD2 CAFL YYYY
SO3 Co10 Y.04A AD3 CAVF Yovye
SO4 L vas 4.0AY AD4 N YoVYs
SO5 RY AFFY ADS CA Y.y
EN1 LA VYooY RE1 CAYF V7 POV
EN2 VY Vo FRF RE2 VAT VY. YVe
EN3 CFFY YAFA RE3 . avy Y5 FFY
EN4 CoY Y YT RE4 . ary YAAF
ENS COF) vy RES CAVY YY.YAY

According to Fig. 2, dimensions of the resilient-sustainable supplier selection were prioritized as follows:
environmental dimension with a factor load of 0.849, economic dimension with a factor load of 0.761,
adaptive capacity with a factor load of 0.749, restorative capacity with a factor load of 0.695, social
dimension with a factor load of 0.688, and absorptive capacity with a factor load of 0.453. The most
important items in economic, social, environmental, absorptive capacity, adaptive capacity, and
restorative capacity dimensions were quality (with code EC2 and a factor load of 0.883), social
responsibility (with code SO4 and a factor load of 0.759), controlling air pollution caused by
manufacturing and recycling products (with code EN1 and a factor load of 0.790), supply chain density
(with code AB1 and a factor load of 0.946), digital information management (with code AD4 and a factor
load of 0.903), and information restoration (with code RE4 and a factor load of 0.933), respectively.

5. Conclusion and Recommendations

This study aimed to present a resilient-sustainable supplier selection model in Shahid Ghandi Corporation
Complex, Yazd, Iran. After reviewing the literature and identifying the research variables, six factors
were found to be effective in selecting the resilient-sustainable supplier model. The results showed that
the variables were prioritized as economic, environmental, adaptive capacity, restorative capacity, social,
and absorption capacity, respectively. The results of this study were almost in line with the results of
some other studies.Based on the results, the most important factor for choosing a resilient-sustainable
supplier is the economic factor. As the results show, in Shahid Ghandi Company, economic stability plays
an important role in selecting suppliers. Extensive and basic economic growth and long-term development
are to be considered, the results of Ghadimi and Heavey(2014) are in line with this research.Secondary
environmental sustainability plays an important role in supplier selection, indicating that biodiversity,
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climate stability, and other ecosystem functions, which are not normally classified as economic resources,
should also be supported. The results of Ghadimi and Heavey(2014) are consistent with this
research.Adaptive capacity comes next, which is defined as the ability of a system to adapt to itself and
try to deal with negative consequences or potential harm. This is part of a post-disaster strategy, also
known as "response capacity". Hosseini et al. (2019) concluded that a system with appropriate adaptive
power can respond positively to disturbances.

Considering that the supply of raw materials is very important in Shahid Ghandi Company and some of
these items such as optical fiber in telecommunication cables are supplied from foreign suppliers, one of
the main concerns of this company has always been the supply of production raw materials. Even now,
this importance has become much greater due to various risks. On the other hand, sustainability issues
have always been one of the most important issues for company managers concerning suppliers. The
results of the present study can provide a scientific and operational model for the managers of Shahid
Ghandi Company who, in addition to reducing their risks with suppliers, also follow sustainability issues
and alleviate their concerns to a large extent.

The supplier should control and reduce air pollutant emissions to improve the level of the environmental
indicator. Also, more attention should be paid to material recycling. Suppliers should increase the number
of their quality certificates to improve the quality of their products. They also need to increase their trust
in supply chains to improve communication. The main limitation of the study was that the resilient-
sustainable supplier selection varies in different industries, so the obtained factors may not be
generalizable to all industries. Therefore, this model is recommended to be tested in other industries in
future studies. In this paper, MADM methods will be used to rank suppliers, and order allocation will be
done using goal programming (GP).

References

[1]Hofmann, E., & Risch, M. Industry 4.0 and the current status as well as future prospects on logistics,
Computers in Industry . 2017;89, 23-34.

[2]Mahmudul Hasan, Md ; Jiang ,Dizuo; Sharif Ullah A.M.M; Noor-E-Alam Md.Resilient supplier selection in
logistics 4.0 with heterogeneous information, Expert Systems With Applications. 2020;139,112799.

[3]Li, J., Fang, H., & Song, W. Sustainable supplier selection based on SSCM practices: A rough cloud TOPSIS
approach. Journal of Cleaner Production.2019;d0i:10.1016/j.jclepro.2019.03.070.

[4]Kannan ,D, Mina.H, Nosrati-Abarghooee.S, Khosrojerdi.G,.Sustainable circular supplier selection: A novel
hybrid approach, Science of the Total Environment.2020; 722 (2020) 137936.

[5]Chaabane, A., Ramudhin, A., & Paquet, M. Design of sustainable supply chains under the emission trading
scheme. International Journal of Production Economics.2012;135(1), 37-49.

[6] Zimmer, K., Frohling, M. & Schultmann, F. Sustainable supplier management—a review of models supporting
sustainable.2016.

[7]Hosseini, S., & Al Khaled, A.A hybrid ensemble and AHP approach for resilient supplier selection. Journal of
Intelligent Manufacturing.2016;1-22.

[8] Lee, S.-H.A fuzzy multi-objective programming approach for determination of resilient supply portfolio under
supply failure risks. Journal of Purchasing and Supply Management.2017; 23(3), 211-220.

[9]Yilmaz-Bérekgi, D., Iseri Say, A., & Rofcanin, Y. Measuring supplier resilience in supply networks. Journal of
Change Management.2015;15(1), 64-82.

[10]Edgeman, R., & Wu, Z. Supply chain criticality in sustainable and resilient enterprises.Journal of Modelling in
Management.2016;11(4), 869-888.

[11]Fahimnia, B., & Jabbarzadeh, A. Marrying supply chain sustainability and resilience:A match made in heaven.
Transportation Research Part E: Logistics and Transportation Review.2016;91, 306-324.


http://iors.ir/journal/article-1-699-en.html

[ Downloaded from iors.ir on 2025-11-27 ]

111 A. Alirezaei etal.

[12]Thomas, A., Byard, P., Francis, M., Fisher, R., & White, G. R. Profiling the resiliency and sustainability of UK
manufacturing companies. Journal of Manufacturing Technology Management.2016;27(1), 82-99.

[13]Marchese, D., Reynolds, E., Bates, M. E., Morgan, H., Clark, S. S., & Linkov, I.Resilience and sustainability:
Similarities and differences in environmental management applications. Science of the Total Environment.
2018;613, 1275-1283.

[14]Hosseini, S., & Barker, K. A Bayesian network model for resilience-based supplier selection. International
Journal of Production Economics. 2016;180, 68-87.

[15]Parkouhi, S. V., & Ghadikolaei, A. S. A resilience approach for supplier selection:Using fuzzy analytic
network process and grey VIKOR techniques. Journal of Cleaner Production.2017;161, 431-451.

[16]Elkington, J. The Triple Bottom Line of the 21 st Century. Oxford Press. 2002.

[17]zhou, H., Yi, Y., Yao, C., Joe, Z.Data Envelopment Analysis Application in Sustainability: The Origins,
Development and Future Directions, European Journal of Operational Research.2017;doi:
10.1016/j.ejor.2017.06.023.

[18]Gazzola, P,.Gonzalez D.A., Onyango, V.Going green is going smart for sustainable development: Quo Vadis?,
Journal of Cleaner Production.2019;214,881-892.

[19]Ghadimi, P., Dargi, A., Heavey, C.Making Sustainable Sourcing Decisions: Practical Evidence from the
Automotive Industry. International Journal of Logistics Research and Applications.2016;1-25.

[20] Ghadimi, P., Wang, C., Lim, M.K., Heavey, C.Intelligent sustainable supplier selection using multi-agent
technology: theory and application for Industry 4.0 supply chains, Computers & Industrial Engineering , doi:
https://doi.org/10.1016/j.cie.2018.10.050.

[21]Sooksiri Wichaisri ; Apichat Sopadang.Trends and Future Directions in Sustainable Development, Sustainable
Development,(wileyonlinelibrary.com). 2017;DOI: 10.1002/sd.1687.

[22] Harris, Jonathan M.Basic principles of sustainable development. Tufts university, 2000;USA.

[23]Sheffi, Y. , & Rice Jr, J. B. A supply chain view of the resilient enterprise. MIT Sloan Management
Review.2005;47 (1), 41-49 .

[24]Torabi, S. A., Baghersad, M., & Mansouri, S. A. (2015). Resilient supplier selection and order allocation
under operational and disruption risks. Transportation Research Part E: Logistics and Transportation Review,
79, 22-48. doi: 10.1016,j.tre.2015.03. 005 .

[25]Beheshtian, A., P. Donaghy, K., Geddes, R. R., & M. Rouhani, O. Planning resilient motor-fuel supply chain.
International Journal of Disaster Risk Reduction. 2017;24,312—325.

[26]Hosseini .S , lvanov.D, lexandre .A.Review of quantitative methods for supply chain resilience analysis.
Transportation Research Part E. 2019;125,285-307.

[27] Ahmed Mohammed.Towards ‘gresilient’ supply chain management:A quantitative study. Resources,
Conservation & Recycling.2020;155 ,104641.

[28]Guarnieri, P., Trojan, F. Decision making on supplier selection based on social, ethical, and environmental
criteria: a study in the textile industry. Resour. Conserv. Recycl. 2019; 141, 347-361.

[29]Memari.a,. Dargib,A, Akbari .M. R, Robiah Ahmadc, J., Abdul Rahim.Sustainable supplier selection: A multi-
criteria intuitionistic fuzzy TOPSIS method. Journal of Manufacturing Systems.2019;50,9-24.

[30]Davoudabadi R, Mousavi SM, Sharifi E. A new integrated weighting and ranking model based on entropy,
DEA and PCA considering two aggregation approaches for resilient supplier selection problem, Journal of
Computational Science.2019;doi: https://doi.org/10.1016/j.jocs.2019.101074.



https://doi.org/10.1016/j.cie.2018.10.050
https://doi.org/10.1016/j.jocs.2019.101074
http://iors.ir/journal/article-1-699-en.html

[ Downloaded from iors.ir on 2025-11-27 ]

Designing a Resilient-Sustainable Supplier Selection Model 112

[31]Abdel-Baset, M., Chang, V., Gamal, A., Smarandache, F.An integrated neutrosophic ANP and VIKOR
method for achieving sustainable supplier selection: a case study in importing field. Comput. Ind, 2019;106,
94-110.

[32] Amindoust, A. A resilient-sustainable based supplier selection model using a hybrid intelligent method.
Computers & Industrial Engineering.2018;126, 122-135.

[33]Awasthi, A., Govindan, K., Gold, S.Multi-tier sustainable global supplier selection using a fuzzy AHP-
VIKOR based approach, International Journal of Production Economics.2017;doi: 10.1016/j.ijpe.2017.10.013

[34]Rafael D. Tordecilla, Angel A. Juan, Jairo R. Montoya-Torres, Carlos L. Quintero-Araujo, Javier Panadero,
Simulation-Optimization Methods for Designing and Assessing Resilient Supply Chain Networks under
Uncertainty Scenarios: A Review, Simulation Modelling Practice and Theory (2020), doi:
https://doi.org/10.1016/j.simpat.2020.102166.

[35]Ifeyinwa,Juliet, Orji ;Frank, Ojadi . Investigating the COVID- 19 pandemic’s impact on sustainable supplier
selection in the Nigerian Manufacturing Sector, Computers & Industrial  Engineering,
2021..https://doi.org/10.1016/j.cie.2021.107588.

[36]Chong ,Wu ;Yang ,Lin ; David, Barnes.An integrated decision-making approach for sustainable supplier
selection in the chemical industry, Expert Systems with Applications,2021.
https://doi.org/10.1016/j.eswa.2021.115553.

[37]Behrouz,Alavi ;Madjid, Tavana ;Hassan,Mina. A Dynamic Decision Support System for Sustainable Supplier
Selection in Circular Economy, Sustainable Production and Consumption.2021,
https://doi.org/10.1016/j.spc.2021.02.015.

[38]Gholami-Zanjani, S. M., Jabalameli, M. S., & Pishvaee, M. S. A resilient-green model for multi-echelon meat
supply chain planning. Computers and Industrial Engineering,Y:Y). 152(November 2020), 107018.
https://doi.org/10.1016/j.cie.2020.107018

[39]Azari Marhabi, A. Arasteh, A. Paydar,M,M. Sustainable Planning of Supply Chains in Large-Scale Systems
with Real Options Analysis, Iranian Journal of Operations Research. Y+ Y4.(10)1: pp. 19-42

[40]Andarkhora,M. Azadnia,A,H. Emamgholizadeh,S. Ghadimi,P.An integrated Decision-Making Approach for
Road Transport Evaluation in a Sustainable Supply Chain. Iranian Journal of Operations Research.2019.(10)1:
pp. 63-84.

[41]Tirkolaee EB, Mardani A, Dashtian Z, Soltani M, Weber G-W, A novel hybrid method using fuzzy decision
making and multi-objective programming for sustainable-reliable supplier selection in two-echelon supply
chain design, Journal of Cleaner Production (2019), doi: https://doi.org/10.1016/j.jclepro.2019.119517.

[42]Abbas Mardani, Devika Kannan, Robert E. Hooker, Seckin Ozkul, Melfi Alrasheedi, Erfan Babaee Tirkolaee,
Evaluating of Green and Sustainable Supply Chain Management Using Application of Structural Equation
Modelling: A systematic review of the state of the art literature and recommendations for future research,
Journal of Cleaner Production (2019), doi: 10.1016/ j.jclepro.2019.119383.


https://doi.org/10.1016/j.simpat.2020.102166
https://doi.org/10.1016/j.eswa.2021.115553
https://doi.org/10.1016/j.spc.2021.02.015
https://doi.org/10.1016/j.cie.2020.107018
https://doi.org/10.1016/j.jclepro.2019.119517
http://iors.ir/journal/article-1-699-en.html
http://www.tcpdf.org

