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Abstract: A major topic that every researcher is pursuing is sustainability in
every aspect of knowledge and learning. In the 21st century, the world is
facing a challenge. Some of the well-known Multi-Criteria Decision-Making
tools are Analytic Network Process (ANP), Analytical Hierarchy Process
(AHP), TOPSIS, ELECTRE, Choice Based Conjoint Analysis (CBC) etc.
This approach is used in various research domains. The purpose of this study
is to evaluate and find result for the queries based on reviews like which
measures correlated to the sustainable environmental features involved in the
development of social media? Which measures is most commonly used?
What type of MCDM methods suitable for variety of social media? Is any
different evidence for methods used for sustainable social media selection?
Our focus was on analyzing the methods of choice and the criteria for result
evaluations. In the spatial analysis the decision making is the main element
in geographic studies and skills related to the success towards the planning
process. MCDM focuses to analyzing decision problems and estimating the
substitute to take decision for the preferences, privations the competence,
handle spatial data for analysis. Ranking of influential users is most
frequently used criteria followed by privacy, seriousness about reading terms
and conditions and accurate quality and quantity.

Introduction

In recent times the entire landscape is changed
drastically, with increased popularity and practice of
social media for using it for market their business for
anyone. Online users on different platforms namely
Facebook and Twitter create large social media where a
million users communicate and interact with each other in
groups. Thus, social media competitiveness depends on
few parameters like the effect of the service provider, the
use of modern technologies, sharing information, high
suppleness, extended visualization, emphasis on central
strength, competent security algorithm and more recently
increasing on sustainability (Lambert et al., 1998). The
parameters mentioned above are interdependent, that
illustrates poor supervision. Flouting the factors makes social
media less competent and decreases the competitiveness of
social media and its presence in the market.
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Nowadays every individual is accessing one or the
other online social platform to be in contact with their
known social circle members. Social media encourages
self- expression and socialization that interprets relationships
within a community having coordination with an
acquaintance, friendship, mutual support and cooperation
(Pujol et al., 2002). In 2018, Facebook reported having
1.47 billion active users who spend an average of 1200
seconds daily on their website. The Facebook groups feature
in particular, seem to have gathered more popularity than
others by enabling discussions via the use of forums and
threads, bringing together like-minded people (Park et al.,
2009). Sustainability has defined its mode into “public
awareness”, which allows communication towards
sustainability credentials. It promotes forward-thinking to
many organizations. Social media platforms have provided
countless benefits to the business. The internet and other
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technology provide vital opportunity for enterprises that
demands their sustainability energy with clients and
shareholders. Social media is a self-sustaining force that is
generated by like-minded people who were passionate
consumers, employees, investors and members of traditional
media. And more importantly, they know that their collective
voice can influence others.

Sustainability has newly addressed a group of
accomplishments. The mentioned publications are related to
significant partners of social media from influential users,
third parties, etc. (Karvetski et al., 2011). Firstly, in distinct
social media how influential users put significant emphasis
on sustainability. Secondly, the sustainable problems with
social media are not often involved in selection process
(Bajec et al., 2015). Considering the statistics towards
sustainable awareness that touches the influential users and
popularity of social media sites, higher profit, marketing
benefits, etc. (Gensler et al., 2013). Taking initiative in this
area seems mandatory but depends on the willingness of not
only the social media sited but also to the sustainability of
influential users of social media. Henceforth, this is logical
to consider other environmental rations for selection
procedure of the service provider. It starts with the proper
selection criteria and correct methods by which we select a
sustainable social media.

In America, the internet has 73% diffusion where
maximum users have a community in social media.
Approximately fifty million people are known to have FB
accounts with approximately 35 million distinct
individuals (Bausch and Han, 2006). Persons who use the
internet are teenagers who are more comfortable than
average Americans (Madden and Fox, 2006). The internet
and social media provide access to a large population
including teenagers, middle-aged professionals and
grown-ups (Mankoff et al., 2007).

This article aims towards preparing a framework
related to the selection criteria and the methodologies for
proper selection.

Which social media site is likely to be used by users? Are
they all easy to use and well well-defined? Does it cover any
specific area of sustainability related to environment? Is there
any relevance among the frequencies of the usage in different
countries (Lenhart et al., 2005).

What method is suited for the selection of social
media? Which methods are most commonly used? Are the
values and flaws be considered? Any variance in the
methods used for sustainable social media selection?
Does the selection of methods intervene by any third party
or service providers (Beskovnik and Bajec, 2015).

Related Work

Social media networks are currently a part of several
interdisciplinary needs where the whole virtual
communication environment is achieved with different

objectives (Krishen et al., 2016). Streamlining the social
media networks under the area of marketing and
management, the complete focus is drawn onto the
betterment of the reputation of the company and its
product or services, persuading active members to
propagate the material of advertisement campaigns,
deducing promotion costs and hale the quantity of product
sold (Wang et al., 2016).

A plethora of users of social media pumps up the
organizations directly to alter their advertisement
campaigns by quickly adapting to the changing user's
informational requirements (Ashley and Tuten, 2015).

In accordance to the interests of individuals and the
needs to express one's individuality, social networks can
be categorized as when they need visual experience
through photos ("Pinterest”, “Stumble Upon "); when they
share videos and be in touch with other like-minded
people; create blogs ("Tweet Peek", "Twitter"); extract
information("Google ", "Yelp"); participate in discussion
forums ("MS Skype") broadcasts videos (" Juntin”);
maintain relations and express themselves (" Facebook™,
"Twitter”, "Gplus") (Felix et al., 2017).

A study done for the Tour and Travels area showed
that more than 80% of users of social media prefer other
users' views to make purchasing choices. It has been
concluded that 97% of respondents are affected by other
member’s thoughts and feedback while organizing a tour.
Users tend to have more confidence in the opinion of other
users who have previously used the product or a particular
service, in comparison to company marketing. This influence
of customers is called social influence that inspires other
customer’s inclinations by molding their attitudes and
behaviors (Sheikhahmadi and Nematbakhsh, 2017).

There is multiple type of works in the literature of
social media which correspond to influential user
identification. Several models were presented where the
algorithm used training and test data. The algorithm was
first fed with various parameters and it was used to make
predictions. A model is proposed where the sentiment
analysis of text in social media is calculated by polarity
and subjectivity (Barreto and Whitehair, 2017). Twitter
was chosen as the platform for identifying the influential
user by Weng who proposed Twitter Rank (Goyal et al.,
2010; Pang et al., 2002) offered a weighted theory. Leader
Rank technique that permitted users with more fans gets
more scores. They prefer a standard random walk as
compare to a biased random walk. Researchers identified
the problem of finding a cluster of influential users but
failed to recognize such users using minimum computing
power (Turney, 2002).

The prerequisite to meet the issue of distinguishing
potential influencers and rank the influencers is to
understand the aspects of the social media environment by
building algorithms, developing formulae to compute the
influence probabilities. The problem contains the parameters
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like subjective or objective, tangible or intangible, qualitative
or quantitative etc. out of these any two alternatives can
be treated as MCDM problems. These MCDM methods
are beneficial and suitable for explaining many issues
related to influential users. The field of the MCDM
technique is still new where more than 80+ diverse
methods exist and clusters are formed based on similarity.
The classification methods adapted are Linear weighting
models, Statistical approaches, Mathematical
programming, Probabilistic methods, outranking
methods and Avrtificial Intelligence (Weng et al., 2010)

MCDM problem always contains replacements where
decision-makers must pick the best and matching
objectives by the influential users and third parties of
social media (Li et al., 2014). The requirement criteria for
selection depend on performance cost, the ability of the
provider, flexibility, the quality of performance etc.
Further, the criteria are classified by grouping operational
capability, service level, cost, the status of the provider
and environmental capability.

The survey analysis report (Davies and Cranston, 2008)
on various groups in social media like Facebook sketches
that these platforms play a vital part in sending youth towards
civic and political activities. Social media groups provide
awareness for youth to actively participate in society, to
socialize with others based on common interest.

The Fuzzy MCDM is used in multiple applications like
performance evaluation of bankers, supplier selection,
assessment of health-care, the performance of academicians
and other selection processes. The decision making in such
applications is effective. Thus F.M.C.D.M may prove to be
useful to analyze all domains of any application which may
be logical, theoretical, or numerical (Aruldoss et al., 2013).

The coordination is explicitly required between effective
environmental decision making with technological,
economic, ecological and socio-political factors. The
majority of such qualities include various supplementary
domains. An effective framework is designed to
systematically organize the people, product and process for
making a structured decision including the use of risk and
cost-benefit analysis. The integration of heterogeneous
information concerning human aspirations and technical
applications demands a systematic and understandable
framework for credible decision making (Kiker et al., 2005).

A novel integrated methodology was proposed that is
based on the FMCDM framework for an effective
sustainable supplier evaluation problem. Considering all
aspects of the socio-economic environment a complex model
was created with perfect information. Few selective
decisions are often made under time pressure, limited
capabilities or comparison is difficult. The two processes that
are important for suppliers to maintain sustainability should
be environmentally and socially responsible. The factors that
can help suppliers to resolve sustainable issues are regular
meeting, their performance criteria and social behavior
(Buyukdzkan and Cifci, 2011).

A case study concerning the assessment procedure of
interested parties should be socially acceptable. The
pointer qualitative scale was applied to check participants
who are against the installation, few are rigid to install a
plant that is far from residential areas. Such criterion
estimates the global social and economic effects based on
job criteria (Cavallaro, 2005).

Research Methodology

The literature review was directed in three stages,
first stage is to plan the review, second stage is to
implement the reviews and third stage is to report the
result (Tang and Yang, 2012).

Planning includes determination for review and
considers the research target. Identifying the breaches in
the current system, the selection of social media and the
methods of MCDM that contribute to the selection
process were discussed.

The review started with the precision of key words i.e.
decision making procedures, assortment of third-party
service providers or selection of influential users. Here,
the determination of a time frame and search boundaries
were taken into consideration. The collection of the article
started with a review of those journals, conference papers
and books related to multi-criteria decisions and in the
field of social media, third-party service providers and
influential users. Also, manual search from repository of
research papers followed by each citation of background
study was done. Around 100 publications in the field of
MCDM and social media were analysed and critically
evaluated (Zardari et al., 2015).

In this earlier defined criterion for selection of
social media to generate discussions and narrow down
the list to the significant features. The chosen measures
were used “privacy”, “confidentiality”, “influence”,
“terms and conditions”, “risk”, “ease to use” and “open
platform”. A survey was carried out by 1205 users who
filled an online questionnaire to understand the
awareness of social media. Among this 37% were male
and 63% were females. And the statistics of social
media users are categorized on basis of age of the
respondent, where majority percentage i.e., 62% of 748
(62%) respondents fall between the age group of 20-40
years and 34% of 1205 that is 415 respondents fall
between 12-19 years, 3% of total respondent are
between 35-40 and only 7 (i.e., 1%) respondents are 50 years
+ who use social media. The majority of the
respondents (72%) were academicians and 28% were
professionals. The focus was to understand the
influential user’s attitudes toward social media and
preferences. Academicians, Industry Experts and
Technical Experts provided a vision on present and
future inclinations on the usage of social media. Table 1
illustrates the items included with their levels.
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Table 1: Choice-based conjoint analysis on attributes and levels

Attribute Level in No. Remark

Type of users 4 Student, Employees, Housewives, Entrepreneur

Privacy Disclosure Awareness 4 Private, Public

Security Issues 4 Permission, Private/Public Groups, Service Provider, Social Media
Types of Posts 4 Influential, Fun, Remove stress

Methods of MCDM

Fuzzy MCDM is applied to various applications to
achieve the superlative solution and decision. In social
media, the user behavioral changes are affected by other
users called Social Influential Users. Various factors that
influence the network of users are the distance, temporal
effects and type of network. The standard network metrics
are defined as follows.

Degree

The degree k of any node is no. of edges connected,
where the degree of ‘i’ is the degree of node ‘i’:

CP® =deg(i) 1)

Closeness

The distance metric between all pairs of nodes.
Shortest path distances to all other nodes:

C,CLO =&iTS1 )

where, S is matrix of (i,j)element of shortest path and 1 is
the all one vector.

Eigen vector Centrality

It assigns a relative score to all nodes based on
connections of high scoring nodes and low scoring nodes.
Where A is a constant and A represents the adjacency matrix:

K(i) =5 XA x() ®

Decision-making methodologies are separated from each
other by using different calculation methods. The important
algorithm namely the core process is defined by separating
from other decision-making methods (Gupta et al., 2017).

AHP

AHP abbreviated for Analytic Hierarchy Process
(Saaty, 2008). AHP proposes the complexities be broken
down into similar sub-scope comparisons, assigning
comparative ratings and analyzing the outcome to
determine the best result (Zare et al., 2018). To do this,
first, the problem needs to be defined and a best-suited
structure needs to be determined using a decision

hierarchy. The priorities are analyzed in parallel and
resulted to determine the best fit. This now aids the
decision-makers and the security professionals in
addressing complex problems. In the past 40 years of its
growth, AHP has built many applications. AHP has not
only grown in Information system security but also
business. Studies have included guiding information
security investment decisions and evaluating antiviruses
(Darko et al., 2019). Because of this, the comparative
studies shown that the results of AHP-based preference
measurement, not only analytical high accuracy but also
accurate measurement for complex products (Mulye, 1998).

Let, A = (aj)e is n*n judgment matrix. Firstly, the
column vector is normalized in the judging matrix, then
adds the normalized matrix in the rows. The result has to
be normalized again to get the Eigenvector:

WF%ZL % (i=12...n) )

D

CBC

From being a prompting methodology to the most
popular consumer preference in the last three decades,
Conjoint Analysis (CA) became popularly known as
Choice-Based Conjoint (CBC) in the 90’s. here the
participants were requested to choose among given
combinations instead of ranking or rating (Wiley et al.,
2010). CBC is mainly common for realism in terms of
ranking and rating for predicting the market shares or
developing the pricing strategies (Mankoff et al., 2007).
Presently CBC is widely used as consumers in real life and
series of possible combinations are presented to the
respondents. These scores determine the chosen levels and
the comparative priorities for each factorization. Scaling is
done to scale the score to an arbitrary additive constant
within each element (Chatterjee and Chakraborty, 2012).

In each task t = 1, ....T, the i-th respondent chooses
one of the j profile shown. Then use a Logit model to
estimate the probability Pij,t of this respondent choosing
the alternative j as:

exp(xij.tﬂi )
zrjuzlexp(xijvtﬂi )
where, Xjj is the profile description of the j-th alternative

in the t-th choice and X represents a matrix of all profile
descriptions in the task t shown to the respondent i.

Pj;t (Xitﬂ) = (5)
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Topsis

The algorithm for TOPSIS defines the distance from
both the positive and the negative solutions to an ideal
benchmark (Madi¢ et al., 2015). In this methodology
following steps are considered:

Stepl: The normalized values are calculated by using the

alternatives m and criteria n, thus the normalized
values (R;) is defined as:

R =——Y_ic[Lm]je[Ln] ®)

" LA

Step 2: Generate the normalized values by providing
weights to the criteria (Vj):

V, =W, # A ie[Lm],je[Ln] (7

Step 3: For every ideal alternative find the best
performance (s +) and worst performance (s-):

S* :{vlj,vzj,VSJ.,...,vmj,} = {maxvij forv; e n} (8)
S- :{vlj,vzj,vgj,...,vmj,}:{minvij forv, en} 9)

Step 4: Place the value of Eq. 9 for all the criteria of every
alternatives distance to the best alternatives (Di + =)
and worst alternative (Di -):

D’ = \/zi"=l(vij —S].*)2 fori=21,2,..m (10)

Dy =X, (v, -8;) fori=12..m (11)

Step 5: Finally the positive ideal solution (C;) is
calculated as:

C = 7Di7 i=12,.mand0<C <1 (12)
D +D’ !

Thus the biggest (Ci) value chosen for the MDCM
problem is by obtaining best selection through TOPSIS.

Fuzzy TOPSIS Method

To study this, first we need to know about fuzzy
MCDM. Fuzzy MCDM categorizes values and relative
weights as fuzzy numbers. These fuzzy numbers include a
convex fuzzy set of real number that ranges between 0 and 1
examples of which can be triangular and trapezoidal fuzzy
numbers (Sharma and Sodhi, 2015). Fuzzy TOPSIS
introduces an added input for measuring direct and indirect

interdependencies for the scenarios of interaction among the
various elements. The analysis can enhance consideration
approach that can provide different understandings and
contributions to the literature, thus advancing research in this
field. It also pact with fuzzy MCDM problems.
Defuzzification is don’t break down the fuzzy MCDM into a
simple discrete crisp set. This provides an estimation for each
alternative with all relative closeness. The Euclidian distance
between any two fuzzy numbers can also be drawn out by an
extension of this method. Accordingly, alpha level sets can
be seen in fuzzy TOPSIS method as follows.
Normalize the fuzzy decision matrix:

X =(% )nxm

by,

b d.
ﬁ,-=[6“1, 'L'i}i:l, ...... njeQ, (13)

dj dj i
. (a8 a], .
fr=-2,-2,—|i=1...n 14
! [dij dij aij] Jec ( )
Where,

d; =max; d;, jeQ,

a; =min; a;, j €

Determine the ideal solution and the negative ideal
solution:

A =X} ={(max; d; | je©,),(minja | jeQ.)} (15)
A-={x;,...xn;}:{(minjdij |jeQ,).(max;a;] j ch)} (16)

Compute the fuzzy relative closeness of each
alternative by solving the NLP models:

ZL(W:‘ (5 ):)

2

(RC,). =Min 2 = (17)
\/z;ﬂl(wj (% ):) + \/ZL(WJ (% ): _1)
St(WJ):SWjS(WJ)z,JzﬁL ...... .m

and,

(ke )Z  Max ZL(WJ' (5 )Z) (18)
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s.t(wj): <w, S(Wj)j J=1.....m

or,

(RC, ), =Min \/ZL(Wj (). X;))Z (19)
S 0): = ) () )
st(wl): <w S(WJ): J=1...m

and,

(RC, ). =Max \/ZL(Wj ().~ X;))z (20)

Defuzzify the fuzzy relative closeness

. 1o [(RS) +(rRe) |
(RCi)ALC:ﬁzjﬂl#.lzl ..... n (21)

Rank alternatives in terms of their defuzzified
relative closeness.

Results and Discussion

Finally, five criteria have been chosen:

C1 = Security
C2 = Terms and conditions
C3 = Type of posts

C4 = Usage capacity
C5 = User interface

The decision-making part builds the pairwise
association matrix of the comparison criteria is shown in
Table 2. The judgment is acceptable because the
Consistency Ratio (CR) is less than 0.1 or close.

Analytical Hierarchy Process (AHP)

The questionnaire was designed for comparing all
the criteria based on pairing. Firstly, a set of
instructions was floated among the experts to explain
the hierarchical structure of comparisons. The

proposed scale was on the 1-9 point. Also, relative
preferences on a scale of 0-1 were analyzed. Figure 1 and 2
shows the different criteria with relative weight.

The analysis is conducted to ensure that the
questionnaire was properly designed and the size of the
survey was within specific requirements.

Among large numeral of alternatives, the ten most
ideal alternatives were chosen to deport sensitive analysis.
The weights of each criterion simulate a gradual random
deviation by minus 10% of the order of preferences.
Figure 3 shows the analysis of the risk associated with
information disclosure.

Choice-Based Conjoint Analysis

Figure 4 displays the attribute based on the Logit
Method and the average usage values for each of the
levels. The ideal points and attributes that are based on the
survey, depict positive values.

When analyzing the most commonly used it appeared
to be applied different methods that are most appropriate
for influential users.

In order to rank the alternative criteria’s, TOPSIS
method is applied at the final step. AHP can be used as
the input in TOPSIS method to calculate the global
weights of each sub-criterion. Using TOPSIS technique
the normalizing of the aggregate ratings matrix, from
Eqg. (10), (11). (15) and (16), we calculate the positive
and negative ideal solutions and the closeness
coefficient with ranking of the alternatives are shown
both in Table 3 and graphically represented in Fig. 5.

Social media like any other area have their
characteristics  like:  Qualitative  criteria  and
quantitative criteria, conflict criteria and subjective
criteria. The result of this analysis is presented in Table 4
with two key features and firstly most appropriate
method and secondly which method could satisfy the
characteristic of social media.

Table 2: Analysis Decision matrix after AHP evaluation

(pair-wise)
C1 C2 C3 C4 C5
C1 0.23 0.47 0.22 0.05 0.03
C2 0.50 0.13 0.27 0.07 0.23
C3 0.39 0.07 0.08 0.21 0.36
C4 0.07 0.04 0.08 0.02 0.07
C5 0.6 0.52 0.28 0.12 0.06

Table 3: The ranking of alternatives and final evaluation

D* D~ Ci Rank
C1 0.128 0 0 5
C2 0.05 0.05 0.09 4
C3 0.018 0.025 0.032 1
C4 0.012 0.02 0.012 2
C5 0.052 0.037 0.052 3
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Table 4: MCDM methods - Strengths and Weakness that are frequently used

Criteria

Qualitative Qualitative ~ Subjective Objective Ease of Use

Auvailability of software

Linear weighted models TOPSIS

Method depend on cost ABC

Artificial intelligence

Social media and networking ~ AHP

* * *

* *

ANP

AHP

ISM
SMART
VIKOR
QFD
DEMATEL

* *

¥ X % %

¥ % % o ok ok %

% % X ok 3k

TCO

EXPERT SYSTEM
CBR/RBR

ANN

DELPHI

% X X F *

TOPSIS
DEMATLE
ELECTRE

L

*

*

*

*

Sharing of photos
Time/days spent
Awareness
Influential posts
Risk

Privacy setting
Security issues
Confidence

Knowledge

0 0.0 0.1 0.15 0.2
Fig. 1: Criteria of relative weight

Events
Politics p
Review —

ROMance g

Music p———
Friends ey
Travel —

DiNing p—
Cinema pmmm |

Business and network p—
\

Bloging p—

0.00 0.10 0.20 0.30 0.40 0.50

Fig. 2: Analysis of performance
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making problems with any number of alternatives
involving qualitative, quantitative and gravy criteria.
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regarding their ability and willingness for comparing
the practical applicability of CBC and AHP. The major
concern in the study is the cost incurred for survey that
rises with interview span and undesired withdrawal is
150 undesirable of the survey. Surprisingly, it is observed
that CBC is not rated to be more accurate. One reason
for overloading can be the choice of tasks that are too
complex. The Internet has dramatically revolutionized
many different fields that have fabricated the way for
many technological evolutions. Internet is a platform
where every individual visit social media regularly.
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