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ABSTRACT

This research aims to explore the challenges and
opportunities associated with the deployment of social media to
improve supply chain sustainability. This exploratory research
can lead to deeper insights regarding the opportunities as well
as problems experienced due to the use of social media in supply
chains. The study selected a three-phase Delphi study approach
with both qualitative and quantitative analyses. This study
recorded feedback from 34 experts with sufficient knowledge of
information technology and sustainable pharmaceutical supply
chain. 48 independent constructs separately in enterprise and
public media were extracted. All the constructs were ranked,
ultimately leading to 10 major constructs which played a
significantly crucial role in the sustainability of supply chains.
While social media challenges and opportunities in supply chain
sustainability are discussed in this article, further studies on
social and environmental sustainability and providing
operational solutions to these challenges are still needed. No
paper has directly extracted the impacts of social media
specifically on enterprise and public media individually. While
most papers mainly focused on economic and environmental
sustainability, this paper pays close attention to sustainability
and social media.

Keywords: ESM (enterprise social media), delphi study, PSM
(public social media), social media, supply chain sustainability

1. INTRODUCTION

Today, Businesses face the problem of sustainability as
there are serious issues that can cause many social and
environmental challenges, such as ignoring human rights and
global warming. These problems, inevitably in the long-
term, negatively influence the income of the firms resulting
in also economic problems. Supply chains play a crucial role
in businesses and form the most important part of
commercial relations (Shokouhyar and Seddigh, 2020).
According to a number of researchers, the establishment of
sustainable supply chains makes businesses capable of not
only reducing their costs but also discovering new sources of

income (Hong et al., 2018). Such supply chains produce
sustainable products which is vitally important (Arabi et al.,
2017) and deploy sustainable transportation methods that are
vitally important to boost sustainability in businesses (Goyal
et al., 2021). These approaches ultimately solve many social
problems and conserve the environment as well as alleviate
economic problems. Thus, in order to make businesses
sustainable, supply chains must become sustainable. A
Sustainable supply chain has important dimensions,
including human rights, labor, environment, and Anti-
corruption. Furthermore, supply chains form a gigantic
network of information that can provide big data regarding
those dimensions.

According to a number of studies, social media is
increasingly becoming an important component of the
business context (Bitiktas et al., 2020). Social media is
widely discussed as a public channel through which
companies disseminate information and forces companies to
tell the truth. These platforms also established an interactive
communication context for individuals and business entities
(Surucu-Balci et al., 2019) and social media users do not
seem to be restricted to only individual people, because
social media plays the role of a platform for organizations,
businesses, and brands (Clure et al., 2019). Therefore, social
media involves big data related to supply chain dimensions.
Social media with specific design and objectives can be used
by businesses in their internal context, an instance of which
is Enterprise social media (ESM). ESM ensures accessibility
of employees’ knowledge and resources required for
effective group work and dealing with business challenges.
ESM platforms can dramatically transform social
interactions at work as it enables individuals to learn who
knows what and who knows whom, and therewith facilitates
communication along with collaboration across the
organizational context (Qureshi et al., 2018).

Logically, this question comes to mind to what extent
can social media contribute to supply chain sustainability?
This question provides a rationale for this study since it is
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necessary to explore more about the relationship between
sustainable supply chain management and social media.
Thus, this paper attempts to apply Delphi technique to
explore the challenges and opportunities associated with the
impact of deploying social media on supply chain
sustainability.

This article aims at answering the research questions:

1) What are the opportunities and challenges regarding the
analysis of the information shared by public social
media throughout sustainable supply chain?

2) What are the opportunities and challenges regarding the
implementation of corporate social media throughout a
sustainable supply chain?

3) How is the prioritization and ranking of the determined
constructs based on their importance?

The rest of the article has the following structure: The
major works in literature associated with the topic will be
reviewed. In the next section, the research method which
used Delphi study is presented. The next part includes the
findings and general results of this study and finally, the
discussion and conclusion are presented to give insights into
the opportunities and challenges associated with deploying
social media to make supply chains sustainable.

2. LITERATURE REVIEW

2.1 Sustainable Development

The primary concepts of sustainable development were
introduced unofficially since the 1950s and were related to
the aspect of human development being associated with the
environment and future generations (Rao and Holt, 2005).
The United Nations held a conference on Human and
Environment issues in Stockholm in 1972. This conference
announced actions and commitments required by
governments and international organizations to conserve
environment (Paglia, 2021). The world commission on
environment and development (WCED) provided a report
named “Brundtland” in 1987. Here is when the concept of
sustainability was formally introduced (WCED, 1987). This
report, titled “our common future”, has widely discussed the
issue of sustainable development and characterized the
concept of sustainability as managing the processes of
current development with no damage to the capabilities of
future development. Afterwards, Ellington (1994) stated that
three dimensions of People, Planets, and Profits. In 2015,
The UN held a summit and introduced 17 Suitable
Development Goals (SDGs) which include 169 targets. This
framework is the 2030 agenda (United Nations sustainable
development summit, 2015).

2.2 Supply chain sustainability

Based on the Documents of the UN sustainable
development summit, supply chain member companies must
commit themselves into stabilizing their firms and the whole
supply chain (Brown et al., 2016; Rasche, 2020). To this end,
The UN introduced a document which clarifies the fair share
of supply chains in sustainable development.

This document is a formal agreement that encourages
all businesses to follow socially and environmentally
responsible law and order and report on their participation in
forming sustainable business networks and supply chains
(Shokouhyar and Seddigh, 2020). The global compact
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comprises four facets including Human rights, Labor,
Environment, and Anti-corruption from which ten supply
chain sustainability principles are derived (Ayuso et al.,
2016). It is important to mention that one study introduced
the eleventh principle for this document that is fight against
money laundry practices (Rose, 2019).

Thus, the concept of sustainable supply chain
management (SSCM) is brought up. SSCM is obtaining
significant importance as a useful tool which helps
businesses promote their competitiveness and at the same
time, take care of social and environmental responsibilities
(Nada R. et al., 2019).

The main issue against making firms sustainable is that
sustainable practices may not be economically beneficial to
companies in the short-term (Ghadimi et al., 2019; Hollos et
al., 2012) and are likely to be useful for them in the long-
term and can create competitive advantages over rivels
(Ghadimi et al., 2019). Thus, in order to motivate these
companies, decision makers must offer incentives to them
such as media and reputation, awards, innovation, and
technology (Shokouhyar and Seddigh, 2020). However,
there is a desperate need for a framework which exactly
determines the scope and of actions and specific targets
(Seddigh et al., 2022; Silva and Figueiredo, 2020).

In addition, since each industry faces its own
challenges, these frameworks must be specialized for each
type of industry. For instance, in hospitals as a member of
the health supply chain, there are different obstacles against
sustainability such as “reduction in solid waste, compliance
with applicable environmental laws and regulations, water
usage efficiency, training and education of employees, return
on investment and safety equipment for employees”
(Weaver, 2022, Nagaria et al., 2021; Mirzai et al., 2018).

A number of researchers indicated that sustainable
supply chain design involves three major structures
(Shokouhyar et al., 2020; Bals et al., 2018), including
“Social product model”, “auxiliary financial chain model”
and “positive externalities model” which are designing of
new products and services, facilities to develop these
innovative ideas and suitability and play a crucial role in
services supply chain (Ramish et al., 2022).

Green supply chains that produce green products also
have received attention since they are considered as
environmentally friendly networks (Tundys and Wisniewki,
2020). Thus, decision makers have to select primary
materials that are suitable for producing recyclable goods
(Malviya, et al., 2018). Logically, another important
decision is supplier selection (Cole et al., 2019).

When the supply chain is sustainable, it means it is
enabled to project many unpredictable events. Ghadimi et
al.,, 2019). In addition, it can adapt to new changes and
factors and respond quicker. In case of any disruptions in the
supply chain, some impacts like reduced sales and increased
costs are inevitable; therefore, it devalues the company's
shares (Katsaliaki et al,2021). Since in 2020, the World
Health Organization (WHO) recognized Corona as an
infectious disease which definitely makes the situation even
worse. Because supply chains failed to maintain their logistic
capabilities. Therefore, they need a lot of attention and the
right procedure in place (Pourazari and Doulabi, 2021;
Tirkolaee.B, 2021).
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2.3 Social media

According to literature, social media is made up of two
major categories. Public social media (PSM) and Enterprise
social media (ESM) (Liu.Y, and Bakici.T., 2019). Public
social networks are websites created by organizations that
allow individuals and groups to interact with each other
online for example, websites and messengers such as
Facebook, Google+, and LinkedIn. They are not affiliated
with particular organizations and have a general approach.
Whereas, enterprise social media is generally associated with
industrial structure by which employees can share
information about their commercial affairs that is mainly
related to their organization.

Enterprise social media is used for a variety of reasons
such as improving innovation management (Tierney et al.,
2013; Kane et al., 2014) or providing social collaboration. In
recent years, ESM has been deployed in many organizations,
since employees’ work performance would be improved
through the enhancement of internal communications, the
sharing of knowledge, and facilitation of cooperation
through ESM (Cai et al., 2018).

ESM usually integrates several social technologies
aimed at supporting cooperation of the customers; therefore,
it is possible to define such platforms as those based on web,
making workers capable of (1) communicating messages to
certain colleagues or broadcasting messages to other
organizational members; (2) explicit or implicit reference to
certain colleagues as their communication partners; (3)
positing, editing, and sorting text as well as files associated
with themselves or others; and (4) viewing the messages,
connections, texts, as well as files which others
communicate, post, edit, and sort across the organizational
context whenever chosen by them.

Currently different ESM platforms including Yammer
(Microsoft), Tibber, Jive, Workplace (Facebook) and
Connections (IBM) are available. ESM enable social
workflow and facilitate communication as well as
cooperation related to work, and consist of message activity
streams, wikis, micro blogs, blogs, discussion forums,
groups, recommendation engines, tagging and secure
communities. ESM also assist organizations to crowdsource,
openly innovate, or include external experts in internal
organizational procedures. Market studies show a
considerable increase in investments in ESM currently.
Since many ESM platforms are similar with public social
media platforms, employees’ general attitude towards social
media platforms could also influence the engagement of
ESM in the organizations, regarding accessing/sharing
information and social interaction on social media platforms
(Liu et al., 2019).

2.4 The relation between sustainable supply

chain and social media

In a number of papers, scientists have addressed the
issues, barriers, risks, and challenges about sustainability
facing supply chains that are not dealt with despite
tremendous efforts by managers and researchers
(Vishwakarma et al., 2019; Wang and Jie, 2019). Different
studies on supply chains have reviewed the important role
and value of information in efficient supply chain
management. In particular, big data presented by social
media such as Twitter, Facebook provides us with valuable
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and timely information about supply chains and can also be
very effective in achieving sustainability goals (Karuppiah et
al., 2021; Shokouhyar et al., 2020). In other words, social
media has been so effective to improve the performance of
different supply chains and create opportunities for everyone
to express themselves and discuss the problems they face
(Reisach, 2021, Nisar et al., 2019). They can point out items
that are vitally important since they must have been hidden
from decision makers and experts. For example, a number of
workers are being oppressed by the chief managers which is
related to the social aspect of sustainability. Then these
workers have the chance of reporting this issue through
social media which is a big step through sustainability or
people can report that a factory is contaminating the
environment by entering industrial waste to a river which is
related to environmental sustainability. This data creates
considerable levels of awareness regarding wages,
conditions of employment, equity, safety and conditions
living among different stakeholders (Xu et al., 2021; Lindsey
et al. 2013; Shokouhyar et al., 2021).

In addition, a number of studies emphasized that big
data gathered from social media has been very effective in
disaster resilience in supply chains by monitoring the real
time tweets. (Ragini et al., 2018) Vayansky et al., 2019).

Furthermore, some researchers believe that social
media has been able to raise the innovation and the quality
of products of organizations (Liu et al., 2021; Tseng et al.,
2019) as well as improvement in forecasting and inventory
management, logistics, distribution processes (Huang et al.,
2018). The level of customer satisfaction is linked with
sentiment analysis as people find opportunities to state their
opinions on social media (Trovato et al., 2020).

According to current academic works, social media in
the case of proper application, reflects a robust instrument
capable of dealing with numerous challenges in supply
chains. Hence, this logical question is raised that whether
social media (public & enterprise) is also effective in supply
chain sustainability, and what challenges its implementation
will have.

Previous research has established a background about
the relationship of social media and supply chains, but no
research has precisely illustrated the independent constructs
from social media impacts on sustainability separately
regarding public and enterprise media, or assessed the
opportunities as well as challenges experienced by
corporates and supply chain domains (Tseng et al., 2019).

After a comprehensive review on literature, it can be
said that although possible advantages of the integration of
digital technologies and supply chain management is
extensively documented by scholars as well as practitioners
(Kamble et al., 2020), so far few studies have been
conducted on the quantitative and qualitative integration of
information or considering contribution of social media to
the management of supply chains, along with examining the
chances as well as challenges created by public and
enterprise social media in supply chain sustainability. A
number of studies suggested that researchers should explore
the benefits and challenges faced by companies when they
attempt to use social media for sustainability since the
contribution of social media to the business management can
be significant since it is possible to enhance the efficacy of
sharing information and managing knowledge through social
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media (Tseng et al., 2019). Thus, this study decided to focus
on the issues which can be inferred from social media,
providing us information that is impossible to get anywhere
else. But to integrate social media and sustainable supply
chains, there are serious challenges and opportunities that
must be detected and discussed.

3. RESEARCH METHOD

According to literature and research gap, new study is
necessary to discover opportunities and challenges regarding
the analysis of the information shared by corporate and
public social media throughout sustainable supply chain and
how these constructs are prioritized in order of importance.
These are summarized as research questions that were
presented in the previous sections. To conduct this research,
Delphi study is deemed suitable since extensive knowledge
and expertise is required in extracting and analyzing
constructs related to opportunities and challenges of
deploying of social media to boost sustainable supply chain.
The classical Delphi method (Bao et al., 2019) was
considered to be appropriate for gathering of empirical data
and the means of giving insights into challenges and
opportunities that sustainable supply chain will face when it
comes to benefiting from social media (Nguyen et al., 2019).
Delphi survey has also been recommended for predicting the
effects of new technologies like social media on
sustainability of supply chain (Jiang et al., 2017). A number
of studies have stated that a classical Delphi method can be
modified based on different situations to become compatible
with the circumstances as much as possible (Jesus et al.,
2019). A number of researchers have compared classical
paper-based method with e-mail-based method and
concluded that there is no difference between their outcomes
and results. In addition, the process of conducting Delphi
method via mailing or online methods was more effective
and faster than traditional survey group (Belton et al., 2019;
Fritschy and Spinler, 2020; Munoz et al., 2019). An online
survey tool allows experts to participate in the study
regardless of their physical location. As the strength of this
approach heavily depends on the way in which it is
conducted (Bolger and Wright, 2011), very close attention
was paid to each stage. The feedback of each of the experts
was documented at every step of the investigation, and all
changes were recorded in a systematic way to guarantee the
validity and reliability of the results.

Despite the increasing use of social media analysis in
management, there are limited empirical studies in this area.
Therefore, because of limitations in access to comparable
cases along with challenges to comprehensively obtain and
analyze feedback from managers as well as experts, the
Delphi (Bao et al., 2019) seemed suitable to collect the
empirical data. This method is also employed in the
prediction of the effects of novel technologies on social and
economic dimensions of business entities, supporting its
effectiveness in conducting forecasts (Jiang et al., 2017) and
coming to consensus (Jesus et al., 2019). This qualitative
technique was supposed to make a group of experts capable
of discussing and making decisions on policy with no face-
to-face communications.
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3.1 Selection and classifying the expert panel
Based on literature, about 18 participants were deemed
to be enough for this type of study (Jesus et al., 2019; Briel .F,
2018; Kache and Seuring, 2015). However, we initially
invited 53 people to this study. They were then asked to
nominate other people to participate in accordance with the
panel selection criteria. 27 people were identified as eligible,
two of whom were previously selected, and 25 were added
to the panel. Then the introduction process for the second
group was carried out, and they identified 10 other eligible
individuals who were not in the previous groups, and the
other group did not identify the person who was eligible to
participate in the survey. Therefore, a total of 53 people were
selected to participate in the Delphi study. But as mentioned
in the next section, finally 34 participants in all stages of our
questionnaire  accompanied us. Given what was
recommended by Belton et al (2019), the number of experts
seemed suitable for the sample of the study. The sample was
chosen form different countries and businesses with different
supply chains. They had one of the following characteristics:

1. Managers or senior consultants in sustainable supply
chain or similar areas such as marketing management.

2. Managers or senior IT specialists, especially social
network analytics and Big Data.

They were then following Rowe et al. (1991), divided
into two groups according to their background. One group
included 20 people with technical background in IT issues
(IT Manager and IT Senior Expert) and the other group
consisted of 14 people with management background
(Marketing Manager and Supply Chain Consultant). Table 3
shows the members' work experience by their type of work.
Assignment of the experts into various groups aimed at
ensuring the provision of accurate answers and consequently
demonstrating internal validity (Bao et al., 2019).

Table 1 Expert Numbers and Nationalities

Number of Countries of the =~ Work Experience
invited final (Year) of final
Type of experts Participants participants
Work (number of (Iran (Ir), Canada
final (Ca), China Max Min Ave
participants)  (Ch), India (In))
IT Manager  9(6) 1(Ir),3(Ca),4(In) 24 12 1463
IT senior 3(Ir),2(Ca),4(Ch),
experts 17(14) 5(In) 13 7 8.75
m:;‘;‘;‘;’:g 20(11) 503(Ca)3(Ch) 26 9 1553
Supply
Chain 7(3) 3(Ch) 23 14 183
Consultant

3.2 Study Design

Delphi data collection operations were performed in
May, June and July 2019. Feedback from the experts was
recorded through a three-phase study. It seemed essential to
limit the number of surveys as to many phases could decrease
the likely of the experts’ engagement and would
subsequently reduce the response rate (Munoz et al., 2019;
Melander et al., 2019; Jesus et al., 2019). We tried to talk to
experts by face-to-face manner. We had meetings with those
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who were in Iran in their office and with whom from the
other countries via Skype. During the three-step process,
using three questionnaires, experts had to submit their
feedback and responses over a two-week interval after
receiving the questionnaires, via email. If no response was
received from participants during this time, emails were sent
again and all experts were reminded through phone calls by
researchers. Eventually, if no response was received from
either participant, the person would be excluded from
subsequent surveys, which unfortunately despite the
researcher's attempts to collect the experts’ responses, 12
experts withdrew from the study over phase 1, and 7 over the
second phase, leading to a number of 34 experts. But
fortunately, these experts were so dominant and were
connected to a huge network of information. Our focus was
on the quality of the expert's knowledge and their number
was not very important. because We strongly believe
inserting unqualified experts can distort research results. It
should be noted that before submitting any questionnaire at
each stage for validity of the work, the questions were first
tested by two senior experts for accuracy and completeness.
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3.3 Data Collection

The design of the first-round questionnaire was open-
ended in which each participant was required to freely write
3-4 opportunities and challenges for each of the two
questions below, each divided into two sub-questions to
guarantee accuracy of the responses as much as possible:

1. What are the impacts of public social media on the
sustainability of supply chains (regarding both
opportunities and challenges)? What are the effects of
enterprise social media on the sustainability of supply
chains (regarding both opportunities and challenges)?
At this round, 807 responses were received by 34
participants. These cases were then summarized and
grouped, and finally, 48 separate cases involving
challenges and opportunities were identified in both
domains of public and enterprise social media (Table
3).

Table 2 The Open Questions, Answer Items and Number of Extracted Constructs

Number of Number of
Questions Sub-questions answer items/ Final Extracted
sub-question constructs
What are the Opportunities of Public Social 234 13
media in the Sustainability of Supply Chains?
What are the impacts of social
media on the sustainability of . . .
- . What are the Challenges of Public Social media
?
pharmaceutical supply chains? in Sustainability of Supply Chains? 125 10
What are the Opportunities of enterprise Social 293 15
media in Supply Chain Sustainability?
What are the impacts of enterprise
social media on Sustainability of . .
. . What are the Challenges of enterprise Social
?
pharmaceutical Supply Chains? media in Supply Chain Sustainability? 195 10
Summation 807 48

3.4 Data analysis

Evaluation of all 807 responses gathered in the first
phase was conducted, and the qualitative cluster analysis
(Revelle, 1979) was performed to extract similarities
between them. The items with similar concepts were
integrated, finally leading to 48 constructs. After collecting
and summarizing the answers in the first round, the
researchers used 5-point Likert scales, at a range of “very
high” (5), “high” (4), “medium” (3), “low” (2) to “very low”
(1), for rounds 2 and 3 to prioritize the constructs. And also,
0 indicated that the item was non-applicable. In round 2 of
the questionnaire, prioritization of the 48 identified
constructs and their ranking in terms of importance were
performed by the participants, after which the responses
were submitted. Then, based on the answers and scores given
to each construct, the “mean” was calculated which made it
easy to compare each item with the other. Then, the
researchers sorted the constructs by descending order of

average to determine the highest scorings in each
subdivision. If the mean of each item was the same as the
other items, they were ranked based on “very high” and
“high” scores. In round 3, the primary prioritizations for
every construct were provided for the experts after
contrasting with the estimated group mean average score for
the same construct. Then they were asked to examine their
initial prioritization and compare it with the mean of all
participants' responses and express their opinions if required.
Finally, slight modifications were proposed. It should be
noted that SPSS software version 26 was employed to
conduct data analysis in this paper.

3.5 Validity, reliability, stability and replicability

The internal validity of this research is guaranteed by
the iterative manner of the survey and the robust composition
of the expert panel (i.e., chief managers with great expertise
in information technology and supply chain management)



Seddigh et al. : Social Media Sheds Light on Sustainable Pharmaceutical Supply Chain: The Different Sides of the Coin

Operations and Supply Chain Management 15(4) pp. 486 - 504 © 2022

who were connected to a gigantic network of information.
This study enabled them to think independently and apply
their opinions.

Moreover, at each stage we conducted a pilot study
with two senior experts for accuracy and completeness
before submitting any questionnaire for validity (Manuz et
al., 2019). External validity demonstrates the extent to which
the final results of a study can be generalized to broader
populations (Davis, 2005), which was not a problem in this
research as the participants worked in different companies
from various countries. Therefore, the study avoided biases
in feedbacks and eliminated the problem of “opinion leaders’
domination”; the experts were given freedom in completing
the questionnaires in a flexible way, so that every expert can
think independently and present their intact opinions (Bolger
and Wright, 2011).

All the 34 experts who participated in this study are
great managers of pharmaceutical supply chains in several
countries. In addition, the network of their contact is very
broad and they have access to many other experts’
viewpoints. No doubt that including unqualified experts,
weakens the results of the study. (Nguyen et al., 2019).
Furthermore, the size of the expert panel should not be too
big that it becomes unworkable, resulting in low response
rates and time constrains, and not too small as to ensure
representativeness (Jesus et al., 2019). In this study, the
number of experts were considered to be enough for both
qualitative and quantitative analysis (Jesus et al., 2019; Briel,
2018; Kache and Seuring, 2015).

We also checked for a potential non-response bias
through grouping the expert panel into early and late
respondents. To do this, we conducted a Mann-Whitney test
to compare the feedbacks of both groups which there was no
significant difference. Thus, the non-response bias was not
an issue in this work (Robmannn et al., 2018; Briel, 2018).
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This research also focused on reliability and since the
same results were obtained each time, the test was repeated,
so this study has proven to be reliable. (Briel, 2018).

This study applied the Delphi study in three rounds to
ensure the transparency of all steps and findings. Therefore,
the replicability of this research is verified.

This work also controlled the stability by giving leeway
to experts to change their feedbacks if needed regarding the
responses of other experts in each round. Thus, the authors
controlled the stability (Fritschy & Spinler, 2020;
Briel.F,2018; Merfeld et al., 2019) and substantial stability
was achieved given the implementation of a Delphi study in
three rounds involving qualitative and quantitative
techniques as well as iterations that continued until a stable
conclusion was obtained. However, to provide more
conclusive evidence for stability, the Wilcoxon matched-
pairs signed-ranks test was carried out between the second
and the third rounds which verified there was not any
significant changes in responses of the expert panel (Briel,
2018).

4. RESULTS AND OUTCOMES

FROM DELPHI METHOD

4.1 The Results of Phase 1

As mentioned before, the experts provided 2-4
opportunities and challenges related to each of the two open
questions. Then, the collection and aggregation of the answer
items into constructs were carried out considering the
frequency of the mentioned issues. Accordingly, a primary
list of 31 discriminant constructs was obtained within public
and enterprise social media, reflecting opportunities (Table
4) and challenges (Table 4) associated with the supply chain
sustainability.
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ESN PSN
Inventory improvement (instant inventory Customer Engagement

Visibility and Transparency (Customer Knowledge of Order
Status, Order Tracking, Instant Chain Process Control)

Management of Information (discovery, accessibility, availability,
exploitation, and sharing Information)

Responsiveness (faster response to market, faster response to
customer needs, reduced market time)

Logistics (access to real-time information,
sharing product information including current Customer classification
product location, delay reduction)

Risk management (identifying and assessing Product Customization
potential risks and mitigating the disruptions
caused by them) Brand Promotion

Demand management and production planning

|ntegrati0n, Coordination and Collaboration Talent Management (a new resource for
(Increasing coordination between supply chain talent discovery)
members and partners in all production

processes, reducing distractor focus, relationships
effect on knowledge transfer and information
sharing)

Innovation and design of Product

Cost reduction

Facilitate the decision-making process

Knowledge sharing

Flexibility

Increased communication

Involve external experts in internal processes

Figure 1 PSN & ESN Opportunities
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ESN
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PSN

Non-transparent consumer perceptions

Intrinsic Complexity (Network is Dynamic)

Structure change

Cultural change

Coordination and cooperation

IT capabilities and infrastructure

Financial outcomes

Information management (difficult access and high
workload for data collection)

Security

Talent and human resource Management

Change of strategy and business goal

Figure 2 PSN & ESN Challenges

4.2 The Results of Phase 2

The second round was aimed at quantitative evaluation.
This phase aimed at prioritizing the opportunities as well as
challenges raised in the previous phase. Five-point Likert
scales at a range of very high (5), high (4), medium (3), low
(2), very low (1) and zero were used. At this stage,
participants were asked to prioritize the 48 identified items
and rank them in terms of importance and submit their
response. Then, based on the answers and points given, the
mean for each is calculated, which makes it easy to compare
each item with the other. Then, in order to identify the case
with the highest score in each subdivision, we sorted it by
descending order of average. If the mean of each item was
the same as the other items, they were ranked based on very
high and high scores. Constructs with a mean of "4" or higher
were considered as the most important options.

4.3 The Results of Phase 3
In this phase, participants evaluated and confirmed
their initial prioritization in the second round. The purpose

of this approach is to improve the overall response quality of
the group regarding a higher balance in the distribution of
ratings. At this stage, 27 participants resubmitted their initial
rankings without any changes and 7 of them made a series of
minor changes to their rankings. These changes include
changes in the number of ranks won by the three items in the
PSM opportunities (e.g., increase in the number of "very
high" ranks for the "supply chain visibility and transparency"
item) and changes in the ranks gained by the "Information
management" and "“improving company performance" and
moving them up in the table) which had an impact on the
average. In the opportunities associated with ESM with
changes in the number of ranks of the two items "flexibility"
and "increased communication”, due to the change in the
mean score, the location of the two constructs was moved in
the table. But no new option was added to the list.

Table 3 shows the prioritization of opportunities arising
from public social networks in the supply chain, as indicated
"customer engagement" with a mean of "4.61" is in the first
place, "supply chain visibility and transparency with a mean
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of "4.41" is in the second place, "Brand Promotion™ with the communication" with the average of "4.38" is in the fourth
mean of "4.38" is in the third place and "Increased place.

Table 3 Ranking of PSN Opportunities

Opportunity Number of experts with rating AVE SD
5 4 3 2 1 0
Customer Engagement 19 15 0 0 0 0 4.63 0.491
Visibility and Transparency of supply 15 17 2 0 0 0 4.46 0.612
chain
Brand Promotion 15 16 3 0 0 0 433 0.617
Increased communication 15 17 2 0 0 0 428 0.711
Responsiveness 13 10 8 3 0 0 3.92 0.998
Knowledge sharing 11 10 9 3 0 0 3.81 0.996
Information management 5 17 8 4 0 0 3.66 0.788
Product customization 6 14 12 2 0 0 3.59 0.923
Customer classification 6 15 7 6 0 0 3.57 1.126
Innovation and product design 4 12 1 7 0 0 3.34 0.366
Demand management and production 3 11 16 4 0 0 3.30 0.874
planning
Talent management 0 5 14 10 5 0 2.51 0.826
Cost reduction 0 0 9 12 13 0 1.91 0.912

Table 4 shows the prioritization of opportunities arising of "4.38" in the second nplace, Coordination and
from enterprise social networks in the supply chain, as cooperation™ with the mean of "4.32" is in the third place and
indicated "logistics” with a mean of "4.41" is in the first "Knowledge sharing" with the average of "4" is in the fourth
place, "supply chain visibility and transparency” with a mean place.

Table 4 Ranking of ESN Opportunities

Number of experts with rating

Opportunit AVE SD
PP y 5 4 3 2 1 0

Logistics 16 16 2 0 0 0 442 0.609
Visibility and transparency of supply 15 17 2 0 0 0 4.36 0.604
Coordination and cooperation 15 15 4 0 0 0 4.31 0.684
Knowledge sharing 12 10 12 0 0 0 4.01 0.852
Inventory improvement 10 10 12 2 0 0 3.86 0.936
Dema_nd management and production 0 19 12 3 0 0 346 0.662
planning

Innovation and product design 0 16 12 6 0 0 3.33 0.811
Risk management 0 14 13 7 0 0 3.19 0.766
Responsiveness 0 12 15 7 0 0 3.7 0.766
Information management 0 12 14 8 0 0 3.13 0.788

Flexibility 0 13 11 10 0 0 3.08 0.839
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Table 5 shows the prioritization of challenges arising

from public social networks in supply chains as indicated "IT
capabilities and infrastructure™ with a mean of "4.35" is in

Table 5 Ranking of PSN Challenges

Operations and Supply Chain Management 15(4) pp. XXX - xxx © 2022

the first place, " Change of strategy and business goal " With
a mean of "4.14" is in the second place and "intrinsic
complexity"” with a mean of "4" is in the third place.

Challenge Number of experts with rating AVE SD
5 4 3 2 1 0
IT capabilities and infrastructure 16 13 5 0 0 0 4.39 0.744
Change of strategy and business 12 16 6 0 0 0 417 0.763
_goal

Intrinsic complexity 11 11 12 0 0 0 4.02 0.819
Information management 9 12 13 0 0 0 3.79 0.801
Security 8 14 12 0 0 0 3.36 0.779
Cultural change 2 15 12 5 0 0 3.43 0.831
Non-transparent consumer 0 13 17 4 0 0 3.98 0.662
perceptions

Structure change 0 8 23 3 0 0 3.23 0.603
Financial outcomes 0 1 18 3 2 0 3.18 0.833
Talent and human resource 0 4 12 1 7 0 249 0.963

management

Table 6 illustrates the prioritization of challenges arising
from enterprise social networks in the supply chain, as it is
clear that " Coordination and cooperation™ with a mean score
of "4.38" rank first, "IT capabilities and infrastructure™ with

Table 6 Ranking of ESN Challenges

a mean of "4.29 " is in the second place and "change of
strategy and business goal " with a mean of " 4 " is in the
third place.

Challenge Number of experts with rating AVE SD
5 4 3 2 1 0

Coordination and cooperation 15 16 3 0 0 0 443 0.661
IT capabilities and 12 19 3 0 0 0 4.31 0.654
infrastructure

Change of strategy and business 8 17 9 0 0 0 4.04 0.701

I

iqn(:?insic complexity 8 14 11 0 0 0 3.96 0.753
Structure change 7 15 10 1 0 0 3.73 0.789
Talent and human resource 0 14 11 9 0 0 3.16 0.818
management

Information management 0 12 15 5 2 0 3.13 0.799
Financial outcomes 0 1 15 5 3 0 3.01 0.845
Security 0 12 14 6 2 0 3.14 0.909
Cultural change 0 4 11 14 5 0 2.49 0.851

5. DISCUSSION

The main opportunities and challenges associated with
social media are identified and this paper presents an in-
depth analysis and discussion. According to experts’
responses and tables presented in the previous section,
constructs with a mean score above 4 or at least equivalent

were prioritized. Table 5 presents key challenges and
opportunities, according to which some constructs provided
show not only importance regarding one dimension. Four
constructs were found that appear to be quite significant. The
opportunity "Supply Chain Transparency" and the
challenges "IT capabilities and infrastructure” and " Change
of strategy and business goal™ apply to both types of social
media, public and enterprise. It was found that it is possible
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to consider "integration, coordination and cooperation" at the
enterprise social media as an opportunity source, while

Operations and Supply Chain Management 15(4) pp. 486 - 504 © 2022

having several challenges simultaneously. These ten main
items will be discussed in the rest of the article.

Enterprise(ESN)

e logistics

Social Networks Public(PSN)
Opportunity e Customer
Engagement

Supply Chain Visibility and
Transparency

e Knowledge Sharing

e Brand Promotiom

e [ncreased
Comunications e Coordination and
cooperation
Challenge ¢ Intrinsic Complexity

e IT capabilities and infrastructure

e Change of strategy and business goal

Figure 3 Key Constructs

5.1 Customer Engagement

Today, social media are the most widely used public
relations channels on the Internet. Many consumers use
digital tools such as smartphones and tablets, spending a
great deal of time daily basis. This has created a golden
opportunity for organizations to expand their relationship
with customers and count on social media for their marketing
plans.

Since it is absolutely essential to learn about customer
behaviors (Ha et al., 2021), it is necessary to establish closer
communication with customers and create a personalized
experience for them in product and service design.
Marketing professionals have to understand customers’
needs, and gain a better understanding of customer behavior,
interests, preferences, and consumption patterns which will
only be possible through improved interactions. This type of
approach can be deployed in any stage, from product design
to final consumption by end-users.

5.2 Supply Chain Visibility and Transparency
For every business it is so important to have real-time
information about raw materials, the semi-finished and the
end product. In addition, customers expect to be aware of
their order status from the moment the order is placed until
the item arrives. Supply chain transparency requires
companies to be aware of what is happening at any given
moment in the upstream and to share this knowledge inside
and outside the supply chain. Transparency includes all the
factors that will affect supply chain segments after customer
order registration. Understanding the status and position of
the product in the supply chain and the conditions under
which the product is produced is one of the benefits of supply
chain transparency that helps both, customers in selecting

products and staffs in managing the daily operations of
companies. For example, if a business can predict all the
delays in buying raw materials, manufacturing or
distribution, can make smarter and timely decisions by for
instance changing the suppliers. Social media increase
visibility and transparency in the supply chain that
considerably helps the companies to have such flexibility in
their production plans. In such sharing platforms, all supply
chain information on the map can be accessed as it is easy to
identify the origin of each part of products which is essential
to understand the environmental and social consequences.

The complicated supply chains can be demystified
through transparency. ldentifying and minimizing the risks
will be possible with improving the existing conditions and
informing all necessary actions. In fact, information
accessibility regarding the way through which supply chain
members are associated with sustainability practices will be
necessary to make smart decisions on the sustainable
investments. It is indispensable help decision makers to
decrease the risks facing supply chains, and the most of
opportunities (Rueda et al., 2016).

In developed countries, based on the governmental
regulations, information about the processes of supply chains
must be clearly shared for both regulatory measures
including moratoria, fines, and taxation and the incentive
measures including subsidies and credit lines. Thus,
Businesses need to be transparent about their environmental
impacts. This does not only mean reporting on the impacts
of companies, including greenhouse gas emissions, waste
and water use, but also on the environmental impacts of their
products over their lifecycle. Furthermore, information about
social responsibilities like occupational safety and health,
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working hours, salaries and benefits are required by the
authorities.

The expert panel strongly believes social media
provides the opportunity for organizations especially in the
field of fashion, food and tourism to compete healthy and
deliver better and more realistic products and services and all
stakeholders in the chain benefit from transparency. Such
multilayer transparency leads to higher dynamics, flexibility
and participation in decision making across supply chains.

5.3 Brand Promotion

Branding is the most influential valuable asset for the
companies and social media is a great place to raise brand
awareness since billions of people use social media platforms
and companies increasingly rely on social channels to reach
their audiences effectively (Khan, 2022). However, the
increasing complexity of social channels is a big challenge.
Platforms like Facebook recognize that marketers need to
target audiences and attract them. Thus, theses social media
charge companies to allow them to continue advertising in
their platforms. In this challenging environment, marketers
need a framework for channel prediction and content
effectiveness and ultimately promotion of their brand. As a
result, successful brands are preferred by a great number of
customers who have brand loyalty. Every company should
smartly select the type of social media platforms that can
attract as many potential customers as possible. For example,
Instagram platforms may be preferred to Twitter to interact
with audiences.

5.4 Increased Communications

Communication involves the transmission of opinions,
attitudes and feelings, either verbally or non-verbally. This
transition is especially important in the service sector
because service providers act according to human
communications (Ramish et al., 2022). Based on expert ideas
in all sustainable programs or strategies, communication
contributes significantly. They believe that managers in an
organization have to establish communication channels in a
simple, direct and accurate way, whether oral or written.
From the economic view external communication with
consumers, business stakeholders and the community are
essential for sustainable strategies.

Plus, international organizations and governmental
sectors can receive information about social issues,
environmental concerns and take the necessary actions
(Sharifi and Shokouhyar, 2021; Nasiri and Shokouhyar,
2021). Plus, different parts of supply chain can communicate
more effectively (Shokouhyar et al., 2017). Therefore, it is
not possible any more for brands to hide in the shadow of
private communication, or cover up the misconducts or
activities that are hazardous to the environment.

5.5 Logistics

According to Table 4, the expert panel strongly believe
that the main opportunity of using enterprise social media in
the supply chains is optimization of the inter-company
logistics and even reverse logistics (Ahmadi et al., 2022).

By using communications through social media, it is
possible to trace products across supply chain entities.
Accordingly, information such as current product location
data shared in real-time between the parties that is useful for
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the prediction of potential delivery delays over supply
chains. Valuable information is collected from social media
about transportation and unforeseen issues such as traffic
accidents and road closures that affect delivery schedules.
Such implications are valuable for making logistics
decisions. A logistics system which has sustainability can
emphasize logistics measures (like selecting suppliers,
procuring, producing, warehousing, and delivery) to
decrease the organizational costs, reduce the related
environmental impacts and the impacts on the community.

By using social media, the risk management after
natural disasters becomes more effective since it is possible
to adopt sophisticated strategies to keep the momentum of
supply chains. For example, the expert panel believe that
avid the pandemic information shared by social media helped
decision makers of supply chains to continue supplying the
drugs needed by the market. Also, some researchers believe
that social media can be useful in reverse logistics, playing a
role in making better decisions in reverse logistics operations
that is inevitably helpful to alleviate the bull-whip effect. On-
time share of information regarding reverse logistics issues
among the partners of supply chains in social media makes
businesses capable of providing appropriate decisions. It is
also suggested that developing models of adopting
blockchain systems can significantly improve logistics
(Colak and Hakan, 2022).

5.6 Knowledge Sharing

A successful supply chain must be demand-oriented
(Basnet and Seuring, 2016) which includes the ability to
rapidly utilize and mobilize the entire network of suppliers,
sellers, buyers and customers through innovative interactions
and flexible business models. ESM facilitates overcoming
challenges related to enterprise knowledge sharing including
finding experts, stimulation for knowledge sharing and
development, and continuing social relationships with
knowledge carriers. ESN improves the process of knowledge
sharing in multinational businesses by enhancing and
supporting relationships and network interactions. The
expert panel strongly believe that by knowledge sharing,
employees can reach new solutions that can be beneficial to
everyone which leads to organization development toward
more sustainable activities. knowledge on social media
improves employees' skills and technical abilities and also
enables highly knowledgeable individuals to be identified
and receive appropriate benefits based on meritocracy.
Social media provides an opportunity for supply chain
members, both suppliers and contractors, to share their
knowledge and information on purchasing raw materials
which are compatible with environment and developing
common ways to reduce waste.

5.7 Coordination and Collaboration

Collaboration among suppliers, manufactures and
customers with the eventual goal of achieving customers’
satisfaction is a critical factor (Arvitrida et al., 2017).
Integration and collaboration and the culture of interaction
throughout the supply chain results in higher amounts of
information exchange between the parties. Accordingly, this
approach towards collaboration in share of information
which is identified as consolidated data exchange platforms
is one of the key opportunities in the entire supply chain. This
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phenomenon reinforces transparency across supply chains
since it helps all members of supply chain to cooperate with
each other to develop sustainable operational processes that
are environmentally friendly. A number of members’
unwillingness for cooperation may be one of the main issues
which can be due to the fact that the advantages of joint
endeavors do not appear immediately. However, experts’
judgment has shown that increasing level of coordination can
reduce supply chain risks as it creates big opportunities to
exploit shared information.

5.8 IT Capabilities and Infrastructure

IT capabilities play the role of a vital enabler in SSCM
since it creates the necessary tools and interactions for
sustainability practices (Shokouhyar et al., 2018; Khan et al.,
2019). The expert panel believe that both internal and
external networks require significant infrastructures and
proper applications as well as skilled people to gather,
integrate and analyze data. This paper believes that providing
powerful infrastructures, advanced technology, smart
processes and skilled people will be the main challenges in
the processing of the real-time information in a digital
business context. The expert panel argued that lack of proper
infrastructure makes it difficult for companies to collect,
share, and analyze information to carry out sustainability
measures.

5.9 Intrinsic Complexity

Social media can be regarded as a kind of complex
systems because these systems include a great deal of
components. Moreover, sophisticated strategies are required
to from a gigantic network of information such as machine
learning (Aamer et al., 2020). Social networks contain
numerous elements which may result in significant
heterogeneity. The structure of these interacting elements
has a complex architecture. The data and content shared
between entities are very large and unstructured which are
being disseminated at high speed. Data content transfer

Table 7 Impacts of Key Constructs on Sustainability 3 Dimensions
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methods among individuals and other agents also need to
have specific and relevant rules. Thus, a vitally important
action is establishing a new set of regulations and structures.
In fact, complex systems are diverse and ambiguous with
unpredictable outcomes regarding the input or change of
conditions. Given the interactions of three dimensions that
are components number, relationship variety, and pace of
change, it is not possible to simply predict what a complex
system is supposed to be carried out. Generally, when a
system includes more people and more complicated
structures, it will face more complexities.

5.10 Change of Strategy and Business Goal

Since social media brings big data which plays a crucial
role in decision making (Bahrami and Shokouhyar 2022,
Jeble et al., 2018), companies should consider social media
as a formal marketing tool that requires a specific strategy.
Data mining is another effective factor for decision making
(Shokouhyar et al., 2017). Some businesses believe that
social media need not be taken seriously, but in fact, the use
of social networks should be a formal approach involving
business objectives, audiences and competitors, social media
channels, contents and resources. Each social media channel
is different from the others, so a new strategy must be defined
to use each. Defining a clear goal for the use of social
networks as well as the need to integrate them into corporate
business strategies can be mainly challenging for the firms.
Because of the dynamics of social networks or the
emergence of a new generation of desires or technologies,
the strategy may be revised and refined several times
(Shokouhyar et al., 2012). Thus, a dynamic system is
required to review and update strategies on regular basis.

According to experts discussed above, the Table 10
summarizes which aspects of sustainability each challenge
or opportunity will affect more.

Sustainability Environmental

Construct

Social Economic

Customer engagement e Design, product and
present the sustainable

products and services

Introducing lesser-known
businesses for
collaboration

Identify suitable and
qualified people for
cooperation

Supply Chain Visibility and e Understanding the

Understanding the human

Transparency conditions under which rights consequences by
the product is produced tracking the origin of
e  understanding the products and services
environmental demonstrate that a
consequences by business adopts
tracking the origin of environmental and social
products and services standards
Brand Promotion e successful brands, have successful brands, have o Consumers willing to buy

the power to modify

the power to modify brands that meet
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Sustainability Environmental

Construct

Social Economic

consumers behavior with

consumers lifestyle and environmental and social

environment attitudes standards
Increased Communications e  Leads to clarify Leads to clarify social e Customers feel
environmental issues issues and concerns and comfortable with

and concerns and take
action to reduce them

businesses and the
possibility of buying and
receiving more services

take action to reduce them

from them
Logistics e Reducing the destructive Improving the quality of e Reducing the risk of
effects of the chain on working conditions and accidents
the environment increasing employee
productivity
Knowledge Sharing e Identify sources of Discovering specialists,
environmentally friendly improving the skills of
raw materials and employees, establishing
provide solutions to justice in the payment of
reduce environmental salaries
impact
Coordination and Collaboration e  Business partnerships As challenge: Differences e Risk reducing

with suppliers to ensure
eco-friendly activities

in goals and interests of
employees and different

managements
IT Capabilities and e Lack of proper infrastructure and experts is a challenge in processing shared information.
Infrastructure
Intrinsic Complexity o The inherent complexity of social media, including the components number, the platforms
variety, and the speed with which information changes, makes it difficult to control their data.
Change of Strategy and o The use of each social media requires its own unique strategy, the dynamics of social media

Business Goal

and technological changes modify the strategy of businesses.

6. RESEARCH IMPLICATIONS

This research has considerable theoretical implications
in future studies. The researchers are highly encouraged that
to introduce frameworks, step by step to integrate social
media in different supply chains. Since each type of supply
chain has its own specific features, these frameworks will be
specialized based on the kind of industry. Furthermore,
scientists are highly likely conduct studies to localize their
models as each region is strongly influenced by items such
as culture, religion and law. Researchers also are encouraged
to find out that which type of social media is the best option
to each industry and region. It is highly recommended that
researchers pay attention to sentiment analysis and the way
people express their feelings on social media. No doubt that
strong big data infrastructures are needed to gather data and
analyse it and then turn it into useful and timely information.
Data Scientists are likely to be interested in these projects.

This study identified opportunities and challenges but
future and in-depth studies are required to find effective
solutions to these challenges. Plus, several mechanisms must
be designed to optimize the opportunities because making
the most of the opportunities, is another challenge that needs
serious attention.

7. PRACTICAL IMPLICATIONS

The current paper sought to deal with failure to use
social media for sustainable performance. Limited research
has indicated the influence social media exert on
sustainability, and none have focused on the opportunities
and challenges which social media (public and enterprise)
will bring to firms to be sustainable. This study can help
decision makers and managers understand functional
application of social media in sustainable activities. The
results provide 7 key constructs in terms of opportunity:
Increase customer engagement, supply chain visibility and
transparency, communication, coordination and cooperation,
knowledge sharing and improve logistics and brand of a firm.
These opportunities indicate the importance of social media
on sustainable supply chain. It is necessary to discuss and
apply them to business activities for performance
enhancement by chief managers. And also 4 key challenges
including: intrinsic complexity of social media, coordination
and corporation, IT capabilities and infrastructure, and
change of strategy and business goal of a firm have been
discussed as root problems resulting in other different
challenges and issues. Chief managers must pay more
attention to them before considering the use of information
which are accessing from social media platforms on a large
scale. In addition, as the United Nations emphasizes on
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sustainable development of organizations and companies,
this study can provide practitioners the insights into the
opportunities that social media creates for sustainability.
And also, the results of this study can force governments to
adopt strategies to deal with the challenges facing
organizations regarding application of social media, such as
the lack of adequate information technology infrastructure.

8. CONCLUSION AND STUDY
LIMITATIONS AND FUTURE
STUDIES RECOMMENDATION

Sustainable supply chain remains as a global concern
and amid Corona pandemic the situation even deteriorated
into a collapse of many supply chains. According to
academic evidence social media is powerful tool to solve
problems in terms of decision making. In this study, we were
able to find the answers of research questions, independent
constructs of opportunities and challenges in terms of data
analysis gathered through general and corporate social media
about supply chain sustainability and their order of
importance.

The findings of the Delphi technique in this study by
identifying and comparing 48 opportunities and challenges
in using social media considering public and enterprise
media collected by experts led to the identification of 10 key
cases in both domains. Each sub-section has been thoroughly
discussed and finally identified four common items between
the two areas that are of great importance and will be of great
benefit to organizations and managers. Full understanding of
these issues is a key factor for competition and productivity
of the whole supply chain. This research contributes to the
existing knowledge in the field of social media and supply
chains and can be the basis for future studies in related fields.

Although the utmost care was taken in this research,
there are some limitations. First, obviously, if the number of
participants were more, the results would be of higher quality
but the present work focused primarily on managers and
decision makers as the experts who had no adequate time to
cooperate in all the three phases. Thus, maintaining their
cooperation in the research to cover all three phases of
Delphi method was very challenging and because of this
limitation the results are not generalizable to the whole
world. Second, the results of this paper are limited to the
expert’s opinion, and no objective measures have been taken
according to real-world data. Finally, the present work
discussed on only 10 key constructs, not all of the ones
mentioned by the participants. In this paper, only ten key
constructs identified by experts are discussed and the number
can be increased by considering experts from different fields
and since these constructs are prioritized and ranked
according to experts' opinions, it is recommended that
objective measures be taken using real data. In addition, the
different aspects of social, economic, and environmental
sustainability may sometimes be inconsistent, and this study
has not fully evaluated this issue. Providing effective
solutions to address the challenges presented in the paper can
be a topic for future studies. Also, we recommend that
researchers should focus on different social media platforms
like twitter, Facebook, etc. and examine the impacts of these
various media on sustainability.

Operations and Supply Chain Management 15(4) pp. 486 - 504 © 2022

REFERENCES

Aamer, A., & Eka Yani, L., & Alan Priyatna, I. (2020). Data
Analytics in the Supply Chain Management: Review of
Machine Learning Applications in Demand
Forecasting. Operations and Supply Chain Management: An
International Journal, 14(1), pp. 1-13.

Ahi.P and, Searcy (2013). A Comparative Literature Analysis of
Definitions of Green and Sustainable Supply Chain
Management. Journal of Cleaner Production. 52. pp. 329-
341, DOI: 10.1016/J.Jclepro.2013.02.018

Ahmadi.S, Shokouhyar.S, Shahidzadeh.M.H & Papageorgiou.
E (2022). The Bright Side of Consumers’ Opinions of
Improving Reverse Logistics Decisions: A social media
Analytic Framework. International Journal of Logistics
Research and Applications. 25(6), pp. 977-1010,
DOI: 10.1080/13675567.2020.1846693

Arabi.M, Mansour.S & Shokouhyar.S (2018). Optimizing a
Warranty—Based Sustainable Product Service System Using
Game Theory. International Journal of Sustainable
Engineering, 11(5). pp. 330-341

Arvitrida, N., Tako, A., & Robertson, D., & Robinson, S. (2017).
Duration of Collaboration from A Market Perspective: An
Agent-Based Modeling Approach. Operations and Supply
Chain Management: An International Journal, 10(3), pp.
149-159.

Ayuso.S, Roca.M, Arevalo.J, Aravind.D, (2016). What Determines
Principle-Based Standards Implementation? Reporting on
Global Compact Adoption in Spanish Firms. Journal of
Business Ethics. 133(3). pp- 553-565,
Doihttps://Doi.Org/10.1007/S1055

Bahrami, M. and Shokouhyar, S. (2022). The Role of Big Data
Analytics Capabilities in Bolstering Supply Chain Resilience
and Firm Performance: a Dynamic  Capability
View. Information Technology & People 35(5) pp. 1621-
1651. Https://Doi.Org/10.1108/ITP-01-2021-0048

Bals, L., Tate, W. (2018). Sustainable Supply Chain Design in
Social Businesses: Advancing the Theory of Supply Chain.
Journal  of Business  Logistics  39(1) pp. 57-79
https://Doi.Org/10.1111/3b1.12172

Bao, J, Eliane M., Simpson, N., Gregory M.T., Sholzberg, M
(2019). Delphi Approach for the Design of an Intraoperative
Blood Conservation Pathway for Open Myomectomy.
Journal of Obstetrics and Gynaecology Canada 32, pp. 45-
98 Https://Doi.Org/10.1016/J.Jogc.2019.04.023

Basnet, C. & Seuring, S. (2016). Demand-Oriented Supply Chain
Strategies — A Review of the Literature. Operations and
Supply Chain Management: An International Journal, 9(2),
pp. 73-89.

Belton, 1., Mandonald, A., Wright, G., and Hamlin, L (2019).
Improving the Practical Application of the Delphi Method in
Group-Based Judgment: A Six-Step Prescription for A Well-
Founded and Defensible Process. Technological Forecasting
and Social Change 147. pp. 72-82
Https://Doi.Org/10.1016/J. Techfore.2019.07.002

Biswas, S. and Sen, J. (2016). A Proposed Architecture for Big Data
Driven Supply Chain Analytics. The IUP Journal of Supply
Chain Management. X1 3). pp. 7-33,
Https://Doi.Org/10.1016/J.Jclepro.2018.02.289

Bitiktas, F. and Tuna O. (2020). Social Media Usage in Container
Shipping Companies: Analysis of Facebook Messages.
Journal of Research in Transportation Business &
Management. 5. Pp. 569-611.
Https://Doi.Org/10.1016/J.Rtbm.2020.100454

Bolger, F. and Wright, G. (2011). Improving the Delphi Process:
Lessons from Social Psychological Research. Technological
Forecasting and Social Change. 78(9). pp. 1500-1513.

Borgatti, S. P. and Li, X. U. N. (2009). On Social Network Analysis
in a Supply Chain Context. Journal of Supply Chain


https://www.researchgate.net/scientific-contributions/2037387043_Payman_Ahi?_sg%5B0%5D=x_t4nhBYUvhx2l2Jy2Bo_a838kkTEaKwUt2fYXZj-G8LoamMxD_14r2TNCLv9T5O4iVWqP4._TAQnZi7mLNUo0x8ulfrN-1O0nydIIaPbZmHfLsj0AEZJlx05D9XOBMjaEk-0yeX8WYmfSaBXIBujdKSM19AsA&_sg%5B1%5D=FIVxriEBMDRK5jrU9La9V4w7Xyr6AI8ckwJwaStPK0tWoGt-thDl4WhWEVjLOE3kIXtEoe0ULbOhiOd-.W449T7mtzrmPuTbAuvdht4mZ3DOSoglOoWwfRdjwcH-lLGjCxP7QKsoQIcoNEZ4E_C7gX35_tUihVexXFN3-FQ
https://link.springer.com/journal/10551
https://link.springer.com/journal/10551
https://link.springer.com/journal/10551/133/3/page/1
https://www.emerald.com/insight/search?q=Mohamad%20Bahrami
https://www.emerald.com/insight/search?q=Sajjad%20Shokouhyar
https://www.emerald.com/insight/publication/issn/0959-3845
https://www.sciencedirect.com/science/journal/00401625
https://www.sciencedirect.com/science/journal/00401625
file:///C:/Users/Nyoman%20Pujawan/Downloads/Vol.%20147
https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=2531512
https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=2531520

Seddigh et al. : Social Media Sheds Light on Sustainable Pharmaceutical Supply Chain: The Different Sides of the Coin

Operations and Supply Chain Management 15(4) pp. 486 - 504 © 2022

Management 2(45), pp. 5-22. Doi: 10.1111/).1745-
493X.2009.03166 X.

Briel, F. (2018). The Future of Omnichannel Retail: A Four-Stage
Delphi Study. Technological Forecasting & Social Change.
132. pp. 217-229.
Https://Doi.Org/10.1016/J.Techfore.2018.02.004

Bromer, J., Brandenburg, M. and Gold, S. (2019). Transforming
Chemical Supply Chains Toward Sustainability—A Practice-
Based View. Journal of Cleaner Production 36 pp. 897-936.
Https://Doi.Org/10.1016/J.Jclepro.2019.117701

Brown J., Cynthia, C, Buono, A. (2016). The United Nations
Global Compact: Engaging Implicit and Explicit CSR for
Global Governance. Journal of Business Ethics 147(4)
pp. 721-734. Https://Doi.Org/10.1007/S10551-016-

3382-5

Choi, T.Y., Shao, B.B.M. and Shi, Z.M. (2015). Hidden Suppliers
Can Make or Break Your
Operations. Harvard Business Review,

Https://Hbr.Org/2015/05/Hidden-Suppliers-Can-Makeor-
Break-Your-Operations#

Colak, H., & Kagnicioglu, C. (2022). Acceptance of Blockchain
Technology in Supply Chains: A Model Proposal. Operations
and Supply Chain Management: An International Journal,
15(1), pp. 17-26.

Cole, R. and Atitken, J. (2019). Selecting Suppliers for Socially
Sustainable Supply Chain Management: Post-Exchange
Supplier  Development  Activities as  Preselection
Requirements. Production Planning & Control 30 (14) pp.
1184-1202, DOI: 10.1080/09537287.2019.1595208

Davis, S.F. (Ed.), 2005. Handbook of Research Methods in
Experimental Psychology. Blackwell Publishing Ltd, Oxford.

Elkington, J. (1994). Towards The Sustainable Corporation: Win-
Win-Win Business Strategies for Sustainable Development.
California Management Review. 36(2). Pp. 90— 100. Doi:
10.2307/41165746.

Fritschy, C. and Spinler, S. (2019). The Impact of Autonomous
Trucks on Business Models in The Automotive and Logistics
Industry—A Delphi-Based Scenario Study. Technological
Forecasting and Social Change, 148. Pp. 619-736
Https://Doi.Org/10.1016/J.Techfore.2019.119736

Ghadimi, P., Wang, C., Lim, M. (2019). Sustainable Supply Chain
Modeling and Analysis: Past Debate, Present Problems and
Future Challenges. Resources, Conservation and Recycling
140, pp. 72-84.

Goyal, S., Garg, D. & Luthra, S. (2021). Analyzing Critical Success
Factors to Adopt Sustainable Consumption and Production
Linked with Circular Economy. Environment, Development
and Sustainability. 12. pp. 458-530.
Https://Doi.Org/10.1007/S10668-021-01655-Y

Gunasekaran, A. and Ngai, E.W. (2004). Information Systems in
Supply Chain Integration and Management. European
Journal of Operational Research 159(2), pp. 269-295.

Ha, B., & Lim, S., & Lee, C. (2021). Impact of Organizations’
Internal Green Supply Chain Management on Consumers'
Purchasing Behavior for Personal Care Products. Operations
and Supply Chain Management: An International Journal,
14(3), pp. 338-350.

Hollos, D., Blome, C. and Foersti, K. (2012). Does Sustainable
Supplier Co-Operation Affect Performance? Examining
Implications for the Triple Bottom Line. International
Journal of Production Research. 50(11). pp. 2968-2986.
Https://Doi.Org/10.1080/00207543.2011.582184

Hong, J., Zhang, Y., & Ding, M. (2018). Sustainable Supply Chain
Management Practices, Supply Chain Dynamic Capabilities,
and Enterprise Performance. Journal of Cleaner Production.
172. pp. 3508-3519.

Huang.C, Q., Liu, H., & Wang, X. (2018). Improving the Agility of
Employees Through Enterprise Social Media: The Mediating

501

Role of Psychological Conditions. International Journal of
Information Management. 38. pp. 52-63.

Khan, I. (2022). Do Brands’ Social Media Marketing Activities
Matter? A Moderation Analysis. Journal of Retailing and
Consumer Services, 64, 102794.

Jeble, S., & Kumari, S., & Patil, Y. (2017). Role of Big Data in
Decision ~ Making. Operations and  Supply  Chain
Management: An International Journal, 11(1), pp. 36-44.

Jesus, A., Antunes, P., Santos, R. and Mendonga, S. (2019). Eco-
Innovation Pathways to a Circular Economy: Envisioning
Priorities Through a Delphi Approach. Journal of Cleaner
Production 228, pp. 1494-1513
Https://Doi.Org/10.1016/J.Jclepro.2019.04.049

Jiang, R., Kleer, R., and Piller, F.T. (2017). Predicting the Future of
Additive Manufacturing: A Delphi Study on Economic and
Social Implications of 3D Printing for 2030. Technological
Forecasting and Social Change 117, pp. 84-97.
Http://Dxdoi.Org/10.1016/J.Techfore.2017.01.006

Johnny, W.K.W, and Xin Z. (2015). Enhancing Environmental
Sustainability Over Building Life Cycles Through Green
BIM: A Review. Automation in Construction 57(39). pp.
632-655 DOI: 10.1016/J.Autcon.2015.06.003

Kache, F. and Seuring, S. (2017). Challenges and Opportunities of
Digital Information at the Intersection of Big Data Analytics
and Supply Chain Management. International Journal of
Operations & Production Management. 37(1). pp. 10-
36. Https://Doi.Org/10.1108/1JOPM-02-2015-0078

Kamble, S. S., Gunasekaran, A., & Gawankar, S. A. (2020).
Achieving Sustainable Performance in A Data-Driven
Agriculture Supply Chain: A Review for Research and
Applications.  International  Journal of  Production
Economics. 19. pp. 232-266.

Kane. G.C, Alavi. M, Labianca. G, and Borgatti.S.P (2014). What’s
Different About Social Media Networks? A Framework and
Research Agenda. MIS Quarterly 38, pp. 275-304.

Karuppiah, K., Sankaranarayanan, B. & Mithun, A.(2021). A
Decision-Aid Model for Evaluating Challenges to Blockchain
Adoption in Supply Chains. International Journal of
Logistics Research and Applications 17, pp. 631-656.
DOI: 10.1080/13675567.2021.1947999

Katsaliaki, K., Galetsi, P., and Kumar, S. (2021). Supply Chain
Disruptions and Resilience: A Major Review and  Future
Research Agenda. Annals of Operations Research. 15(3). pp.
122-165. Https://Doi.Org/10.1007/S10479-020-03912-1.

Khan, I., & Rutherford, B., & Williams, A. (2019). Information
Technology Outsourcing: Influence of Supplier Firm Size
and Reputation on Buyers’ A Priori Perceptions of
Opportunism and Uncertainty. Operations and Supply Chain
Management: An International Journal, 12(4), pp. 186-197.

Lindsey, A., King, E., Mccausland, T., Jones, K., & Dunleavy, E.
(2013). What We Know and Don't: Eradicating Employment
Discrimination 50 Years After the Civil Rights Act. Industrial
and Organizational Psychology, 6(4). pp. 391-413

Liu, W., Wang, S., Liang, Y & Jin, R. (2021). Effect of Intelligent
Logistics Policy Briefings on Shareholder Value: Evidence
from Chinese Logistics Companies. International Journal of
Logistics Research and Applications 17, pp. 3698-
3743. DOI: 10.1080/13675567.2021.1947211

Liu, Y., and Bakici, T. (2019). Enterprise Social Media Usage: The
Motives and the Moderating Role of Public Social Media
Experience. Journal of Computers in Human Behavior 14, pp.
158- 169 Https://D0i.Org/10.1016/J.Chb.2019.07.029

Malviya, R. K., Kant, R., & Gupta, A. D. (2018). Evaluation and
Selection of Sustainable Strategy for Green Supply Chain
Management Implementation. Business Strategy and The
Environment, 27(4), pp. 475-502.
Https://Doi.Org/10.1002/Bse.2016

Mason-Jones, R. and Towill, D.R. (1997). Information Enrichment:
Designing the Supply Chain for Competitive Advantage.


file:///C:/Users/Nyoman%20Pujawan/Downloads/132
https://www.sciencedirect.com/science/article/abs/pii/S095965261932551X#!
file:///C:/Users/Nyoman%20Pujawan/Downloads/Journal%20of%20Cleaner%20Production
https://link.springer.com/journal/10551
https://www.sciencedirect.com/science/journal/00401625
https://www.sciencedirect.com/science/journal/00401625
file:///C:/Users/Nyoman%20Pujawan/Downloads/Vol.%20148
https://www.sciencedirect.com/science/journal/09213449
file:///C:/Users/Nyoman%20Pujawan/Downloads/.140
https://www.sciencedirect.com/science/journal/09596526
https://www.sciencedirect.com/science/journal/09596526
file:///C:/Users/Nyoman%20Pujawan/Downloads/.%20228
https://www.researchgate.net/profile/Wong_Johnny?_sg%5B0%5D=MTijQMYC4HJccrYATMA8nRauUJUBBDHZmRySB1c0OakgaxzSJ54aATZtV_HNWH2ibtG2OfY.U3X6osv85DJb6DYdB8ueL2zknHe1y2ygizHANnWCAiJ6xxWk2V1B67xJ6KTmiYsxhOcRGXCW84vgDx0ptBCStA&_sg%5B1%5D=e018vDTZdlbqc2MGDc1znnTjKlPTP_YLqywhIxPxMe7c5ABCcP4x7dV-tifKVAoFp-ONzyVbwNT6Tler.qenzRVgIAl5OFjFZ0WYNaCnoW8R58Jg9J3Q0jmyH7IJDut8Bh4-KDz4paHvCFs0bFmkYkyh5iVjBMGBPxQJDkw
https://www.researchgate.net/profile/Xin_Zhou71?_sg%5B0%5D=MTijQMYC4HJccrYATMA8nRauUJUBBDHZmRySB1c0OakgaxzSJ54aATZtV_HNWH2ibtG2OfY.U3X6osv85DJb6DYdB8ueL2zknHe1y2ygizHANnWCAiJ6xxWk2V1B67xJ6KTmiYsxhOcRGXCW84vgDx0ptBCStA&_sg%5B1%5D=e018vDTZdlbqc2MGDc1znnTjKlPTP_YLqywhIxPxMe7c5ABCcP4x7dV-tifKVAoFp-ONzyVbwNT6Tler.qenzRVgIAl5OFjFZ0WYNaCnoW8R58Jg9J3Q0jmyH7IJDut8Bh4-KDz4paHvCFs0bFmkYkyh5iVjBMGBPxQJDkw
https://www.emerald.com/insight/search?q=Florian%20Kache
https://www.emerald.com/insight/search?q=Stefan%20Seuring
https://www.emerald.com/insight/publication/issn/0144-3577
https://www.emerald.com/insight/publication/issn/0144-3577

Seddigh et al. : Social Media Sheds Light on Sustainable Pharmaceutical Supply Chain: The Different Sides of the Coin

502

Supply Chain Management: An International Journal. 2(4).
pp. 137-148.

Mcclure, C. and Seock, Y. K. (2019). The Role of Involvement:
Investigating the Effect of Brand’s Social Media Pages on
Consumer Purchase Intention. Journal of Retailing and
Consumer Services. 61. pp. 369-
389.Https://Doi.Org/10.1016/J.Jretconser.2019.101975

Melander, L., Dubois, A., Hedvall, K. and Lind, F. (2019). Future
Goods Transport in Sweden 2050: Using A Delphi-Based
Scenario Analysis. Technological Forecasting and Social
Change 138. pp. 178-189

Merfeld, K. Wilhelms, M., Henkel, S. and Kreutzer, K. (2019).
Carsharing with Shared Autonomous Vehicles: Uncovering
Drivers, Barriers and Future Developments — A Four-Stage
Delphi Study. Technological Forecasting and Social Change,
144, pp. 66-81.

Mirzai, N., Farshad, H. F., Shariatpanahi, M. V., Seddigh, M. R.
(2018). A Randomized, Double-Blind, Placebo-Controlled
Trial of Pentoxifylline Augmentation of Sertraline in
Treatment of Drug-Naive Depressed Women: A Pilot Study.
2nd International Congress on Biomedicine
Https://Www.Icbcongress.Com/2018/En/Prp.Php?0=1332&
St=A-Randomized,-Double-Blind,-Placebo-Controlled-
Trial-of-Pentoxifylline-Augmentation-of-Sertraline-In-
Treatment-of-Drug-Naive-Depressed-Women-A-Pilot-Study

Munoz, 1., Yan, J., Rober, B. (2019). The State of Crisis
Communication Research and Education Through the Lens of
Crisis Scholars: An International Delphi Study. Public
Relations Review 45(4) pp. 369-391.
Https://Doi.Org/10.1016/J.Pubrev.2019.101797

Nada R. S., Tonya, B., Ram, G., and Wood, J. D. (2019).
Sustainable Supply Chains in the Age of Al and Digitization:
Research Challenges and Opportunities Journal of Business
Logistics 13, pp. 365-411. Doi: 10.1111/Jbl.12224

Nasiri, M. S., Shokouhyar, S. (2021). Actual Consumers' Response
to Purchase Refurbished Smartphones: Exploring Perceived
Value from Product Reviews in Online Retailing. Journal of
Retailing and Consumer Services, 62.
Https://Doi.Org/10.1016/J.Jretconser.2021.102652.

Ngai, E. W., Tao, S. S., & Moon, K. K. (2015). Social Media

Research: ~ Theories,  Constructs, and  Conceptual
Frameworks. International Journal of Information
Management, 35(1), pp. 33-44.

Doi:10.1016/J.1jinfomgt.2014.09.004
Nguyen , S., Chen, P., Du, Y., and Shi, W. (2019). A Quantitative
Risk Analysis Model with Integrated Deliberative Delphi

Platform for Container Shipping Operational Risks.
Transportation Research Part E: Logistics and
Transportation Review. 129. pp. 203-227

Https://Doi.Org/10.1016/J.Tre.2019.08.002

Nisar, T. M., Prabhakar, G., & Strakova, L. (2019). Social Media
Information Benefits, Knowledge Management and Smart
Organizations. Journal of Business Research 94 pp. 264-272.

Oriji, 1.J, Simonov, K. & Gupta, H. (2019). The Critical Success
Factors of Using Social Media for Supply Chain Social
Sustainability in the Freight Logistics Industry. International
Journal of Production Research 26, pp. 231-266.
DOI:10.1080/00207543.2019.1660829

Paglia, E. (2021). The Swedish Initiative and The 1972 Stockholm
Conference: The Decisive Role of Science Diplomacy in the
Emergence of Global Environmental
Governance. Humanities and Social Sciences
Communications, 8(1), pp. 1-10.

Khalilpourazari, S., & Hashemi Doulabi, H. (2021). Designing A
Hybrid Reinforcement Learning Based Algorithm with
Application in Prediction of the COVID-19 Pandemic in
Quebec. Annals of Operations Research 36, pp. 890-911.
Https://Doi.Org/10.1007/S10479-020-03871-7

Operations and Supply Chain Management 15(4) pp. 486 - 504 © 2022

Qureshi, 1., Fang, Y., Haggerty, N., Compeau, D.R., Zhang, X,
(2018). IT-Mediated Social Interactions and Knowledge
Sharing: Role of Competence-Based Trust and Background
Heterogeneity. Information Systems Journal, 28(5), pp. 929-
955. .Https://D0i.0rg/10.1111/1sj.12181

Ramanathan. U (2012). Supply Chain Collaboration for Improved
Forecast Accuracy of Promotional Sales. International
Journal of Operations & Production Management 32(6), pp.
676-695.

Ramish, A., & Hamid, A. & Nadarajah, D. (2022). Service Supply
Chain (SSC): A Systematic Literature Review (1999-
2020). Operations and Supply Chain Management: An
International Journal, 15(2), pp. 280-302.

Rao, P. and Holt, D. (2005). Do Green Supply Chains Lead to
Competitiveness and Economic Performance? International
Journal of Operations & Production Management, 25(9), pp.
898-916.

Rapp, A., Beitelspacher, L. S., Grewal, D., & Hughes, D. E. (2013).
Understanding Social Media Effects Across Seller, Retailer,
and Consumer Interactions. Journal of The Academy of
Marketing Science 41(5), pp. 23- 111. DOI: 10.1007/S11747-
013-0326-9

Rasche, A. (2020). The United Nations Global Compact and The
Sustainable Development Goals. In Research Handbook of
Responsible Management (pp. 228-241). Edward Elgar
Publishing. Https:// DOI.Org/10.4337/9781788971966

Reisach, U. (2021). The Responsibility of social media in Times of
Societal and Political Manipulation. European Journal of
Operational Research 291(3), pp. 906-917.
Https://Doi.Org/10.1016/J.Ejor.2020.09.020

Revelle, W. (1979). Hierarchical Cluster Analysis and The Internal
Structure of Tests. Multivariate Behavioral Research 14(1),
pp. 57-75.

Rose, Kalle Johannes, Introducing The 11th Principle of The United
Nations Global Compact to Fulfill Sustainability Aim — The
Benefits by Including Anti-Money Laundering (August 20,
2019). Copenhagen Business School, CBS LAW Research
Paper No. 1929. Available At
SSRN: Https://Ssrn.Com/Abstract=3440213

Rowe, G., Wright, G. and Bolger, F. (1991). Delphi: A
Reevaluation of Research and Theory. Technological
Forecasting and Social Change 39(3). pp. 235-251.

Rueda, X., Garret, R. D., & Lambin, E. F. (2016). Corporate
Investments in Supply Chain Sustainability: Selecting
Instruments in the Agric-Food Industry. Journal of Cleaner
Production. 142. . 102-199.
Https://Doi.Org/10.1016/J.Jclepro.2016.11.026

Seddigh, M.R., Shokouhyar, S. & Loghmani, F. (2022).
Approaching Towards Sustainable Supply Chain Under the
Spotlight of Business Intelligence. Annals of Operations
Research pp. 1-34. Https://Doi.Org/10.1007/S10479-021-
04509-Y

Shokohyar, S., Mansour, S. & Karimi, B (2013). Simulation-Based
Optimization of Ecological Leasing: A Step Toward
Extended Producer Responsibility (EPR). Journal of
Advanced Manufacturing Technology 66(1), pp. 159-
169. Https://Doi.Org/10.1007/S00170-012-4315-9

Shokohyar, S., Taati, E. | Zolfaghari, S. (2017). The Effect of
Drivers' Demographic Characteristics on Road Accidents in
Different Seasons Using Data Mining. Promet — Traffic &
Transportation, 29 (6), pp. 555-567.
Https://Doi.Org/10.7307/Ptt.\V29i6.2342

Shokouhyar, S., Seddigh, M.R. and Panahifar, F. (2020). Impact of
Big Data Analytics Capabilities on Supply Chain
Sustainability: A Case Study of Iran. World Journal of
Science, Technology and Sustainable Development 17 (1). pp.
33-57. Https://D0i.Org/10.1108/WJSTSD-06-2019-0031

Shokouhyar, S., Ahmadi, S., Ashrafzadeh, M. (2021). Promoting A
Novel Method for Warranty Claim Prediction Based on


https://www.sciencedirect.com/science/journal/00401625
https://www.sciencedirect.com/science/journal/00401625
file:///C:/Users/Nyoman%20Pujawan/Downloads/138
https://www.sciencedirect.com/science/journal/00401625
https://www.sciencedirect.com/science/journal/00401625/144/supp/C
https://www.sciencedirect.com/science/journal/03638111
https://www.sciencedirect.com/science/journal/03638111
https://www.sciencedirect.com/science/journal/13665545
https://www.sciencedirect.com/science/journal/13665545
file:///C:/Users/Nyoman%20Pujawan/Downloads/%20129
https://link.springer.com/journal/10479
https://www.emerald.com/insight/search?q=Sajjad%20Shokouhyar
https://www.emerald.com/insight/search?q=Mohammad%20Reza%20Seddigh
https://www.emerald.com/insight/search?q=Farhad%20Panahifar
https://www.emerald.com/insight/publication/issn/2042-5945
https://www.emerald.com/insight/publication/issn/2042-5945

Seddigh et al. : Social Media Sheds Light on Sustainable Pharmaceutical Supply Chain: The Different Sides of the Coin

Operations and Supply Chain Management 15(4) pp. 486 - 504 © 2022

Social Network Data. Reliability Engineering & System
Safety 216 Https://Doi.Org/10.1016/J.Ress.2021.108010.

Shokouhyar, S., Safari, S. & Mohsenian, F. (2018). Improving
Candy Industry Competitiveness: Retailers’ Perception
Regarding Customer Satisfaction. Journal of Food Products
Marketing, 24(6), pp. 761-
783, DOI: 10.1080/10454446.2017.1389666

Shokouhyar, S., Seifhashemi, S., Siadat, H. and Ahmadi, M. M.
(2019). Implementing A Fuzzy Expert System for Ensuring
Information Technology Supply Chain. Expert Systems.
36(1), pp. 89- 111.

Shoukohya, S., Seddigh, M. R. (2020). Uncovering the Dark and
Bright Sides of Implementing Collaborative Forecasting
Throughout Sustainable Supply Chains: An Exploratory
Approach. Technological Forecasting and Social Change.
158. Https://Doi.Org/10.1016/J. Techfore.2020.120059

Silva, M. and Figueiredo, M. (2020). Practicing Sustainability for
Responsible Business in Supply Chains, Journal of Cleaner
Production. 251.
Https://Doi.Org/10.1016/J.Jclepro.2019.119621

Sivarajah, U., Irani, Z., Gupta, S., & Mahroof, K. (2019). Role of
Big Data and Social Media Analytics for Business-To-
Business Sustainability: A Participatory Web Context.
Industrial Marketing Management (16), pp. 236-310.
Https://Doi.Org/10.1016/J.Indmarman.2019.04.005

Surucu-Balci, E., Balci, G., and Yuen, K. F. (2019). Social Media
Engagement of Stakeholders: A Decision Tree Approach in
Container Shipping. Journal of Computers in Industry (31),
pp. 321- 400.
Https://Doi.0rg/10.1016/J.Compind.2019.103152

Tierney, M. L. and Drury, J. (2013). Continuously Improving
Innovation Management Through Enterprise social media.
Journal of Social Media for Organizations, 1(1), pp. 1-16.

Tirkolaee.B. E., Abbasian, P. and Weber, G.W. (2021). Sustainable
Fuzzy Multi-Trip Location-Routing Problem for Medical
Waste Management During The COVID-19 Outbreak.
Journal of Science of the Total Environment. 756. Pp. 900-
968. Https://Doi.Org/10.1016/J.Scitotenv.2020.143607

Trovato, C. M., Montuori, M., Oliva, S., Cucchiara, S., Cignarelli,
A., & Sansone, A. (2020). Assessment of public perceptions
and concerns of celiac disease: A Twitter-based sentiment
analysis study. Digestive and Liver Disease, 52(4), pp. 464-
466. Doi: 10.2105/AJPH.2016.303512.

Tseng, M. L., Lim, M. K., Wu, K., and Peng, W. W. (2019).
Improving Sustainable Supply Chain Capabilities Using
social media in A Decision-Making Model. Journal of

503

Cleaner  Production. 11, pp. 325 - 369
Https://Doi.0rg/10.1016/J.Jclepro.2019.04.202

Tundys, B., & Tomasz Wisniewski, T. (2020). Green Supply Chain
Management Evaluation for Organic Products: Theoretical
and Empirical Point of View. Operations and Supply Chain
Management: An International Journal, 14(1), pp. 73-82.

United Nations Sustainable Development Summit (2015).
Https://Sustainabledevelopment Un.Org/Post2015/Summit
Http://Www.Soms.Ethz.Ch/Research/Complexityscience/EU_
Complexity_Report.Pdf

Vishwakarma, V., Garg, C. P., & Barua, M. K. (2019). Modelling
the barriers of Indian pharmaceutical supply chain using
fuzzy AHP. International Journal of Operational Research,
34(2), pp. 240-268.

Wang, M. & Jie, F. (2019). Managing Supply Chain Uncertainty
and Risk in The Pharmaceutical Industry. Health Services
Management Research 33, pp. 156-164.
Https://Doi.Org/10.1177%2F0951484819845305

WCED. (1987). Our Common Future. (World Commission on
Environment and Development). Oxford University Press.
Https://1dl-Bnc-
Idrc.Dspacedirect.Org/Bitstream/Handle/10625/152/
WCED_V17_Doc149.Pdf?Sequence=1

Weaver, N. (2022). Escalating Complexity and Fragmentation of
Mental Health Service Systems: The Role of Recovery as A
Form of Moral Communication. Kybernetes. 51 (5). pp.
1800-1813. Https://Doi.Org/10.1108/K-11-2020-0782

Xu, J.,Pero, M. E. P., Ciccullo, F.and Sianesi, A.(2022).0n
Relating Big Data Analytics to Supply Chain Planning:
Towards A Research Agenda. International Journal of
Physical Distribution & Logistics Management 51 (6) pp.
656-682. Https://Doi.Org/10.1108/1JPDLM-04-2020-0129

Yang, C. S., & Lirn, T. C. (2017). Revisiting The Resource-Based
View on Logistics Performance in The Shipping Industry.
International Journal of Physical Distribution & Logistics
Management, 47(9), pp. 884-905

Irani, Z., Sharif, A. M., Papadopoulos, T., & Love, P. E. (2017) .
Social Media and Web 2.0 for Knowledge Sharing in Product
Design. Production Planning & Control 28(13), pp. 1047—
1065. Doi:10.1080/09537287.2017.1329955

Zahra, S. Z. and Sajjad, S. (2021). Promoting Consumer's Attitude
Toward Refurbished Mobile Phones: A Social Media
Analytics Approach. Resources, Conservation and Recycling,

167 Https://D0i.Org/10.1016/J.Resconrec.2021.105398.

Mohammad Reza Seddigh is a doctor of pharmacy and also doctor of business administration at Faculty of Management and
Accounting in Shahid Beheshti University (SBU), Iran, since August 2016. He received a Pharm. D in Azad University school
of pharmacy in Tehran, then received DBA degree from Shahid Beheshti University (SBU). He also studied data science at
Dayche institute in Tehran. In addition, Dr. Seddigh achieved an internationally recognized certificate of black belt of the Dan
4 level from World Taekwondo Federation. His research interests include data science, business analytics,

Pharmaceutical outcomes.

Sina Shokouhyar is an assistant professor of Computing and Decision Sciences at Seton Hall University at Seton Hall
University in the Unities States. He had honorary Admission for Graduate Study in Sharif School of Management and
Economics and was ranked 196th in Iranian Nationwide University entrance exam. He studied industrial engineering (BSc)
and Systems Engineering (MSc) at Sharif University of Technology in Iran and then obtained a PhD degree in Business
Administration and Operations at Nveen Jindal school of management UT Dallas. He became assistant professor at Saint
Joseph’s University — Ervan K.Haub School of business. He is skilled at Operations Research, Data Analysis, Machine learning
and Business analysis.

Seyed Hamed Ghanadpour was born in Tehran,1980. He got his Bachelor's degree in computer engineering from Amirkabir
university, Tehran and Master's degree in IT engineering from Tarbiat Modarres university, Tehran. Now he is a PhD student
in IT management, Shahid Beheshti university, Tehran, Iran. He was the CEO and board member of eFarda company, which
has more than 15 million Dollars Registered Capital. Nowadays, he establishes new startup company, “Tara Co”, that focused


https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/152/WCED_v17_doc149.pdf?sequence=1
https://www.emerald.com/insight/search?q=Nicholas%20Weaver
https://www.emerald.com/insight/publication/issn/0368-492X
https://www.emerald.com/insight/search?q=Jinou%20Xu
https://www.emerald.com/insight/search?q=Margherita%20Emma%20Paola%20Pero
https://www.emerald.com/insight/search?q=Federica%20Ciccullo
https://www.emerald.com/insight/search?q=Andrea%20Sianesi
https://www.emerald.com/insight/publication/issn/0960-0035
https://www.emerald.com/insight/publication/issn/0960-0035

Seddigh et al. : Social Media Sheds Light on Sustainable Pharmaceutical Supply Chain: The Different Sides of the Coin

504 Operations and Supply Chain Management 15(4) pp. 486 - 504 © 2022

on Credit Card in Iran. He also teaches Fundamentals of Information Technology and Business Development in Tehran
universities from 2005 till now. Mr. Ghanadpour has established IT management in Master's degree in Amirkabir
university. He has some publications you can see on her google scholarship.

Hossein Moradi has obtained a PhD degree from EIm-O-Sanant University in Iran and is a researcher in operations and supply
chain.



