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Abstract: In a digital world moving at a breakneck speed, consultancy services
have emerged as one of the prominent resources for seeking effective, sustainable
and economically viable solutions to a given crisis. The present day consultancy
services are aided by the use of multiple tools and techniques. However, ensuring
the security of these tools and techniques is an important concern for the consultants because even a slight malfunction of any tool could alter the results drastically. Consultants usually tackle these functions after establishing the clients’
needs and developing the appropriate strategy. Nevertheless, most of the consultants tend to focus more on the intended outcomes only and often ignore the
security-speciﬁc issues. Our research study is an initiative to recommend the
use of a hybrid computational technique based on fuzzy Analytical Hierarchy Process (AHP) and fuzzy Technique for Order Preference by Similarity to Ideal Solutions (TOPSIS) for prioritizing the tools and techniques that are used in
consultancy services on the basis of their security features and efﬁcacy. The
empirical analysis conducted in this context shows that after implementing the
assessment process, the rank of the tools and techniques obtained is: A7 > A1
> A4 > A2 > A3 > A5 > A6 > A7, and General Electric McKinsey (GE-McKinsey)
Nine-box Matrix (A7) obtained the highest rank. Thus, the outcomes show that this
order of selection of the tools and techniques will give the most effective and secure
services. The awareness about using the best tools and techniques in consultancy
services is as important as selecting the most secure tool for solving a given problem. In this league, the results obtained in this study would be a conclusive and
a reliable reference for the consultants.
Keywords: Consultancy services; fuzzy AHP; fuzzy TOPSIS; consultancy tools
and techniques; security evaluation
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1 Introduction
There has been an exponential growth in the ﬁeld of consultancy services. This is evident from the
survey that cites that more than 4.3 million people were involved in this sector in 2018–2019 and the
revenue generated in this ﬁeld was 634 billion USD [1,2]. Many experts in different professions are
focusing more on providing consultancy services nowadays because of the ﬂexibility of work hours,
freedom to choose one’s project, challenge to innovate and lucrative returns that a consultancy
assignments offer. A study undertaken in this context states that 36% of the consultancy services are
established in the USA alone and 20% of these professionals are working as full-time consultants [2].
Consultant, as a term, usually refers to an expert who renders the much needed advise, solution or
recommendations to a particular group of people or an organisation. Consultant’s expertise is sought for
changing, improvising and enhancing the existing mechanisms for best results. However, the most
elemental constraint in the consultancy services is to deliver highly productive, cost-effective as well as
sustainable solutions for a particular problem. There are several tools and techniques for delivering highly
productive, cost-effective as well as sustainable solutions and the consultants need to choose the most
secure tools and techniques for solving the client’s problem. Moreover, making a judicious and informed
choice of the right tool and technique becomes even more critical when the problem needs to be
addressed within a stipulated timeline [3].
Thus, to save on the resources and time while ensuring the best dividends for the clients’ trust, it
becomes imperative for the consultants to be aware about the effectiveness of the tools and techniques
that are to be used for rendering the services. Selection of tools and techniques is a critical task.
Moreover, there can be several options and preferences depending on the consultants’ experiences.
Hence, in this scenario of multiple options, the best solution can be reached by employing the fuzzy
based MCDM technique to select the most conversant options. The present study is an attempt to
evaluate the impact of tools and techniques that are used by the consultants. To achieve the stated
objective, our study has used the hybrid computational method based on fuzzy AHP and fuzzy TOPSIS.
The ranking order would enable the consultant to opt for the most secure tool at a given time for working
on the best solution to a problem.
2 Consultancy Services
Depending on their contributions, nature and domain of work, consultancy services can be categorised
into three different types: management consultancy services, corporate consultancy services, and the
independent consultancy services [3]. Brief explanations on the three have been enlisted below:
2.1 Management Consultancy Services
Management consultancy services are dominated by large organizations that want to improve their
business and hire the consultants to help them shape their visions. In the professional world, management
consultants are known to be the recipients of the highest salary package.
2.2 Corporate Consultancy Services
Corporate consultancy services are more pertinent to the corporate world. House consultancy services,
business to business consultancy services, implementation team are some of the examples of corporate
consultancy services. In this ﬁeld, the consultant should have a minimum of 10 years of experience in
corporate working. In- house consultants are usually a part of software or the IT ﬁrms, etc.
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2.3 Independent Consultancy Services
Independent consultancy services are more like self-employment ventures in offering consultancy
facilities. Millions of independent consultants are creating attractive business for themselves.
3 Phases of Consultancy Services
Five phases of consultancy services that have been coined by Block [3] are shown in Fig. 1 below.

Contracting

Extension or
Termination

Implementation

Data Collection
and Diagnosis

Feedback

Figure 1: Phases of consultancy services
3.1 Contracting
This phase deals with the ﬁrst interface between the client and the consultant. The meeting between the
two stakeholders includes the following concerns:






Understanding the client’s need and the intended objective.
This interview also helps the clients to determine if the consultants have the requisite skills.
Listing the clients’ goals.
Specifying what expectations the client & the consultant have.
Drafting the blueprint for the project.

3.2 Data Collection and Diagnosis
In this phase, the consultants dissect, analyse and comprehend the problem. The key factors that the
consultant focuses on might include: who deﬁned the problem, what tools and techniques need to be
used, what kind of data must be collected and how long will it take to resolve the issue.
3.3 Feedback
Feedback is an essential phase in which the consultants give a detailed report to the clients about the
possible strategies and solutions needed to meet the intended target. Usually, the consultant decides upon
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how the client should be involved in the extraction of data. A consultant should be ready to face resistance
from the organization when giving feedback.
3.4 Implementation
This phase includes the process of implementing the solutions as strategized by the consultant after a
detailed discussion with the client. If any changes are made in the implementation, then a series of
meetings and training sessions are organised.
3.5 Extension or Termination
In this phase, the consultant takes a decision about whether the process needs to be extended or not. If the
implementation is successful, the process extends further; otherwise the process is terminated [4].
4 Consultative Approaches
There are four types of consultative approaches are:
4.1 Expert Approach
This approach is very popular in organizations for ﬁxing a problems.
4.2 Medical Approach
This approach is used for problems in their worst condition and experts are contacted for accurate
diagnosis of the problem.
4.3 Process Approach
This approach of consultancy services involves a series of steps formulated by the consultant to
assimilate, understand the clients’ needs and work on the most viable solution.
4.4 Emergent Approach
The emergent approach is used to address contexts that might arise in future. This approach is added as a
feature in the present approach and is intended to further improve the project in future.
5 Tools and Techniques for Consultancy Services
Various tools and techniques are used by the consultants for providing effective and satisfactory
services. A consultant can use the best tool and technique for securing the collected data or information.
Some pertinent tools and techniques are discussed below in Fig. 2 [5].

Consultancy
tools and techniques

SWOT

Benchmarking

Cause and
effect
diagram

Balanced
Scorecard

Poter 5
Forces

The BCG
Geart share
matrics

Figure 2: Pertinent tools and techniques

The GEMckinsey
Nine-Box
Matrix
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5.1 SWOT Analysis
SWOT analysis is a technique for the strategic planning of the information. This technique is used by the
consultant to identify the strengths, weaknesses, opportunities, and possible threats associated with a plan.
This tool is used in the primary stage of the decision making process and aids in calculation of the strategy for
the organization. This tool does not prioritize the issues and does not provide the solutions.
5.2 Benchmarking
This tool helps the consultant to compare the business and performance metrics of one organisation with
the other organization. Benchmarking helps in improving the performance of the organization. Performance
metrics compared by benchmarking includes production costs, employee turnover, and process time.
Benchmark does not provide the solutions to the problem. The technique helps in identifying the areas
that require improvement.
5.3 Cause and Effect Diagram
It is a graphical tool of consultancy services that lists the causes of a problem along with the possible
effects. It shows all the causes simultaneously. It is also known as the Ishikawadiagram. It provides the
relevant causes of a problem [6].
5.4 Balanced Scorecard
The balanced scorecard helps to track the purpose, vision, values, strategic and operational activities of
the organization. This tool is used in different matrices like revenue, earning, and market share, etc. [7,8].
5.5 Porter’s Five Forces
Porter’s ﬁve forces is a framework for evaluating a business and for identifying a qualitative strategy for
potential proﬁtability in any industry. Porter’s principle is based on ﬁve parameters. These parameters help
the consultants to design a strategic plan for their client. These parameters are as follows:






Competitor Rivalry
Supplier Power
Buyer Power
The Threat of New Entrants
The Threat of Substitute Offerings

5.6 The BCG Growth-Share Matrix
This tool was developed by Boston Consulting Group (BCG). It is used to assess the strength of product
lines within the portfolios of the industry. Product lines are assigned to one of the following four quadrants:





Cash Cows
Stars
Question Marks
Dogs

5.7 The GE-Mckinsey Nine-Box Matrix
This tool is used for assessing the business matrix of various opportunities and prioritizes its investments
among its business units. GE McKinsey Matrix gives appropriate solutions for issues like low-proﬁt margins,
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shortage of skilled and experienced workforce in an organisation. Nine-Box matrix helps the organization in
planning more effective business strategies for higher proﬁtability.
6 Securing Consultancy Services
Security issues pertaining to the tools and techniques that are used in consultancy services have been
discussed below in Fig. 3. All these factors affect the security of consultancy services through tools and
techniques. Security is the main concern in the consultancy services and security depends on
effectiveness of tools and techniques during consultancy services. Besides ensuring the security of
consultancy services through tools and techniques, the steps that involve the processing and the elicitation
of information also require security at every level [9].

Figure 3: Consultancy tools, techniques and criteria
6.1 Conﬁdentiality
Conﬁdentiality of the data is required at the processing and elicitation time. Consultancy services need
all the information related to their clients and the clients provide the highly classiﬁed information with the
belief that their data will remain conﬁdential. Hence, the feature of conﬁdentiality assumes a major role in
this context.
6.2 Integrity
Information of the clients should not change or be changed under any circumstances. Even a slightest
change in the information can alter the end results which may not meet the clients’ expectations.
6.3 Authentication
Authentication of the tools and techniques at the consultants’ end should be done before processing the data.
6.4 Authorization
Authorization of the consultants should be done before processing the information. Authorization
checks the legal use of the tools and techniques.
6.5 Availability
Tools and technique should be available whenever the needs arise.
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7 Methodologies
7.1 Fuzzy based AHP
Fuzzy AHP was ﬁrst proposed by Thomas L. Saaty [10]. The practitioners mostly used the AHP
technique for any multiple criteria decision problem [10–15]. This technique collates the opinions of the
experts on a given context as the input. The multifaceted opinions are then converted into quantitative
values for a detailed analysis. However the AHP method has some limitations, more so in the case of
reaching a balanced judgement and in doing pair-wise comparison of the factors [11]. Fuzzy AHP is
more effective for solving these issues in the hierarchy process. By the fuzzy AHP, the decision makers
can give the best approximate, if not the exact, solution to the problem. Fuzzy AHP adopted TFN to
simplify the calculations. Fuzzy number is deﬁned in TFN as a (k, l, m) [12]. In the triangle, k denotes a
small promising value, l as the most promising value and m as a large promising value.
Deﬁnition 1: In this equation, la ð xÞ ¼ a ! ½0; 1, la ð xÞ denotes membership function, a is a real
number among the ½0; 1.
Deﬁnition 2: Operations on the TFN a are deﬁned as a (k, l, m) as shown in Fig. 4, and the membership
function la ð xÞ is explained by Eq. (1).
U(x)
1

k

l

m

X

Figure 4: Triangular fuzzy number

la ð x Þ ¼

x
l
x
u

x 2 ½k; l 

x 2 ½l; m
lk lk
lm lm

(1)

Experts assigned the score of their opinions quantitatively. This is presented through Saaty’s scale as
shown in Tab. 1.
Table 1: The Saaty scale of TFN
Linguistic Scale

TFN

Equal important
Average important
Strong important
High important
Very high important
Intermittent values between two adjacent
scales

(1, 1, 1)
(2, 3, 4)
(4, 5, 6)
(6, 7, 8)
(9, 9, 9)
(1, 2, 3)
(3, 4, 5)
(5, 6, 7)
(7, 8, 9)
(1/2, 1/3, 1/4), (1/4, 1/5, 1/6), (1/6, 1/7, 1/8), (1/9, 1/9, 1/9)

Inverse TFN
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Assume M1 and M2 to be two TFN parameters of the triangle M1 = (k, l, m) and M2 = (k, l, m). The laws
of operational on these two TFN are performed by Eqs. (2)–(4).
ðM1 þ M2Þ ¼ ðl1 ; mi1 ; u1 Þ þ ðl2 ; mi2 ; u2 Þ ¼ ðl1 þ l2 ; mi1 þ mi2 ; u2 þ u2 Þ

(2)

ðM1M2Þ ¼ ðl1 ; mi1 ; u1 Þ  ðl2 ; mi2 ; u2 Þ ¼ ðl1  l2 ; mi1  mi2 ; u1  u2 Þ



1
1
1 1
1
¼
;
;
ðM1Þ ¼ l1 ; mi1; u1
u1 mi1 l1

(3)
(4)

After calculating the TFN values of the M1 and M2, n x n matrix fuzzy pair-wise comparison matrix is
constructed with the help of Eq. (5) and pair-wise matrix is converted into TFN numbers.

fd ¼ F
~d
~d F
~d ~d ~d
~d
~d ~d
~d
(5)
M
11 12 . . . : F1n F21 F22 . . . : F2n          Fn1 Fn2 . . . Fnn
~ k presents the
Eq. (6) is used to calculate the average of the preferences of decision makers. In Eq. (6); P
ij
th
th
d decision makers’ preference of the i criteria over the j criteria. If two and more decision makers are
available in the decision making group, then the preferences are calculated by the Eq. (6).
Xd
~ ij ¼
~d
P
P
(6)
d¼1 ij
th

After calculating the preferences of the decision makers, the fuzzy geometrical mean of each factor is
calculated by Eq. (7).
~i ¼
G

Yn
j¼1

1
n;

~k ij

i ¼ 1; 2; 3 . . . n

(7)

The ﬁnal tabulation is achieved after calculating the geometric mean of the factors. Thereafter the
average of the fuzzy weights is determined. The weights and normalized fuzzy weight criteria are
obtained by Eq. (8). The weights are assigned to all the factors and alternatives. The factors and the
alternatives are ranked according to their respective weights.
~i ¼ ~
pi  ð~
p1
w

~
p2

~
p3 . . . :

~
pn Þ1

(8)

Deﬁnition 3: For the ﬁnal analysis, the value is defuzziﬁed by the COA technique which is used to
calculate the BNP (Best Non-fuzzy Performance) value of the fuzzy weights of each measurement with
the help of Eqs. (9)–(11).
COAðAwi Þ ¼
Ni ¼

M1

~1
w

~ 2 . . . ::
w
n

Awi
M2 . . . . . .

BNPwD1 ¼

~n
w

Mn

½ðmw1  kw1Þ þ ðlw1  kw1Þ
þ kw1
3

(9)
(10)
(11)

7.2 Fuzzy based TOPSIS
Fuzzy TOPSIS is used for assigning the ranks to the chosen alternatives and calculating the alternative
that is closest to the ideal solution [13–15]. Alternatives’ closeness is calculated in both the positive and the
negative way. The Fuzzy Ideal Positive Solution (FPIS) and Fuzzy Ideal Negative Solution (FNIS) are
calculated by using this method as in [16–18]. Steps involved in the Fuzzy TOPSIS are discussed below:
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Step 1—In this step, the linguistic variable of the criteria is determined. Membership function is
assigned to each linguistic variable.
Step 2—Fuzzy Decision Matrix
Fuzzy decision matrix is constructed by the n criteria and m alternatives (nxm), and the matrix is directly
related to the criteria and alternatives (Eqs. (12)–(14)).
2
3
A1 ~x11    ~x1n
7
..
~ ¼ ...6
(12)
K
4 
.  5
Am ~xm1    ~xmn
~xdij ¼ ðkijd ; lijd ; mdij Þ
~
pij ¼

!
kij lij mij
; þ ; þ ; mþ
j ¼ max
mþ
j mj mj

(13)
mij ; i ¼ 1; 2; 3 . . . n

(14)

A1, A2….A7 are the alternatives of the tools and techniques which are ranked by the selected criteria, ~xij
represents the ranking of the alternatives, Normalized decision matrix is shown by ~pij, authors have set the
max values of mþ
j as equal to 1, otherwise it is 0.
Step 3—Weight Fuzzy Decision Matrix
The weighted normalized fuzzy decision matrix is calculated by multiplying the weights of the
alternatives and the normalized fuzzy decision matrix. By using the Eqs. (15) and (16), we calculated the
weighted normalized decision matrix f
M.
 
(15)
Z~ ¼ ~zij mn i ¼ 1; 2; . . . m; j ¼ 1; 2; 3 . . . n
where
~ ij
~zij ¼ ~
pij  w

(16)

Step 4—Evaluate the FPIS and FNIS
Normalized fuzzy decision matrix is used to evaluate the FPIS & FNIS distance from the ideal solution.
The values of the ideal solution lie between [0,1]. FPIS & FNIS are evaluated by the Eqs. (17) and (18).
Aþ ¼ ~z1; ...~zj; ...~zn;

(17)

A ¼ ~z1; ...~zj; ...~zn;

(18)

~
~þ
Here q
j = (1, 1, 1) and q
j = (0, 0, 0), j = 1, 2, 3… n.
Step 5—Distance of the Alternatives
Distance of the alternatives from the FPIS & FNIS is represented by d~iþ and d~i of each alternative
A and A evaluated by Eqs. (19) and (20).
Xn
d ~zij ; ~zþ
d~iþ ¼
(19)
ij ; i ¼ 1; 2; . . . m; j ¼ 1; 2; 3 . . . n
j¼1
þ

d~i ¼

Xn
j¼1

d ~zij ; ~z
ij ; i ¼ 1; 2; . . . m; j ¼ 1; 2; 3 . . . n

(20)
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Step 6—Closeness Coefﬁcient
~ i represent the closeness from
~ i determines the ranks of the alternatives. C C
Closeness coefﬁcient C C
~i
FPIS to the alternative and the farthest distance from FNIS of the alternatives. Closeness coefﬁcient C C
of the alternatives is evaluated by Eq. (21).
~i ¼
CC

~
ki
~
ki
kiþ þ ~

(21)

Step 7—Ranking of the Alternatives
Ranks are assigned to each alternative by evaluating the closeness coefﬁcient. The highest coefﬁcient
represents the highest rank and the best alternative.
8 Evaluation of Framework
The researchers used the Fuzzy AHP for ranking 7 speciﬁc tools and techniques that are frequently used
by the consultants. In the fuzzy AHP, a group of experts gave their decisions on this method. For this, the
initial step was to proﬁle a questionnaire prepared by a consultant. The questionnaires drew responses
from the clients. These responses were collated to provide the ranking to the linguistic variables for
calculating the weights. The weights were assigned to each tool and technique according to their levels of
security. The weights determined the ranks of the tools and techniques. The ranking was solely based on
the clients’ satisfaction with the use of a particular consultancy services. Pair-wise aggregated matrix was
constructed by using the linguistic terms, as shown in Tab. 1 and Eqs. (1)–(8) [17–19]. The results are
mapped in Tab. 2.
Table 2: Fuzzy aggregated pair wise matrix
F1 1.00000, 1.00000, 0.90000, 1.10000, 1.20000, 1.50000, 0.90000, 1.00000, 2.10000, 2.90000,
1.00000
1.40000
1.70000
1.10000
3.80000
F2 0.70000, 0.90000, 1.00000, 1.00000, 1.10000, 1.60000, 1.80000, 1.90000, 2.70000, 3.40000,
1.10000
1.00000
1.90000
2.10000
4.00000
F3 0.60000, 0.70000, 0.50000, 0.60000, 1.00000, 1.00000, 1.40000, 1.60000, 1.70000, 2.20000,
0.80000
0.90000
1.00000
1.90000
2.90000
F4 0.90000, 1.00000, 0.50000, 0.55000, 0.50000, 0.60000, 1.00000, 1.00000, 1.90000, 2.50000,
1.20000
0.60000
0.70000
1.00000
2.70000
F5 0.30000, 0.30000, 0.30000, 0.35000, 0.30000, 0.50000, 0.30000, 0.40000, 1.00000, 1.00000,
0.50000
0.40000
0.70000
0.50000
1.00000
Weights of the factors or criteria are calculated through Eqs. (9)–(11) and assigned to the rank according
to the obtained weight; results are shown in Tab. 3. According to weights of factors and ranking, it is evident
that the scope of the project plays an important role in meeting the clients’ needs. The client’s problem has
obtained the lowest rank. Through Eqs. (12)–(16), we have calculated the subjective cognition results that are
shown in Tab. 4, normalized fuzzy-decision matrix has been shown in Tab. 5, and normalized weighted
fuzzy-decision matrix is depicted in Tab. 6. After calculating the fuzzy decision matrix, through Eqs.
(17)–(21), we calculated the defuzziﬁed value and the satisfaction degree of each alternative, as shown in
Tab. 7 and Fig. 5.
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Table 3: Weights of factors
Factors

Weights

BNP

Rank

F1
F2
F3
F4
F5

0.15000, 0.18000, 0.21000
0.19000, 0.20000, 0.22000
0.13000, 0.16000, 0.19000
0.12000, 0.15000, 0.18000
0.06000, 0.08000, 0.10000

0.21000
0.15000
0.25000
0.20000
0.19000

2
5
1
3
4

Table 4: Subjective cognition results of the evaluators in linguistic terms
A1

A2

A3

A4

A5

A6

A7

F1 4.2700, 6.2700, 4.6400, 6.6400, 4.6400, 6.6400, 4.2700, 6.2700, 2.8200, 4.8200, 3.1800, 5.1800, 1.4500, 3.0000,
8.0900
8.4500
8.3600
8.0000
6.8200
7.0900
4.9100
F2 6.2700, 8.2700, 2.6400, 4.6400, 3.1800, 5.1800, 5.3600, 7.3600, 3.7300, 5.7300, 2.4500, 4.4500, 0.9100, 2.4500,
9.6400
6.6400
7.0900
9.0000
7.5500
6.4500
4.4500
F3 4.8200, 6.8200, 3.0900, 5.0000, 3.1800, 5.1800, 4.6400, 6.6400, 3.0000, 5.0000, 2.1800, 4.0900, 2.8200, 4.6400,
8.6400
6.9100
7.0900
8.5500
7.0000
6.0000
6.6400
F4 4.8200, 6.8200, 3.0900, 5.0000, 3.1800, 5.1800, 4.6400, 6.6400, 3.0000, 5.0000, 2.1800, 4.0900, 2.8200, 4.6400,
8.6400
6.9100
7.0900
8.5500
7.0000
6.0000
6.6400
F5 3.7300, 5.7300, 3.9100, 5.9100, 4.2700, 6.2700, 3.0000, 5.0000, 2.4500, 4.4500, 3.5500, 5.5500, 1.8200, 3.7300,
7.6400
7.7300
8.1800
7.0000
6.4500
7.4500
5.7300

Table 5: The normalized fuzzy-decision matrix
A1

A2

A3

A4

A5

A6

A7

F1 0.1200, 0.3400, 0.5000, 0.7200, 0.5000, 0.7200, 0.4500, 0.6600, 0.3700, 0.6400, 0.3800, 0.6300, 0.2200, 0.4500,
0.6400
0.9100
0.9000
0.8500
0.9000
0.8600
0.7300
F2 0.3600, 0.6400, 0.2800, 0.5000, 0.3400, 0.5600, 0.5700, 0.7800, 0.4900, 0.7600, 0.3000, 0.5400, 0.1400, 0.3600,
0.9300
0.7200
0.7600
0.9500
1.0000
0.7800
0.6600
F3 0.2800, 0.5500, 0.3300, 0.5400, 0.3400, 0.5600, 0.4900, 0.7000, 0.4000, 0.6600, 0.2600, 0.4900, 0.4200, 0.6900,
0.8500
0.7500
0.7600
0.9000
0.9300
0.7300
0.9900
F4 0.2400, 0.5300, 0.4200, 0.6400, 0.4600, 0.6800, 0.3200, 0.5300, 0.3300, 0.5900, 0.4300, 0.6700, 0.2700, 0.5500,
0.8200
0.8300
0.8800
0.7400
0.8600
0.9000
0.8005
F5 0.2400, 0.5300, 0.4200, 0.6400, 0.4600, 0.6800, 0.3200, 0.5300, 0.3300, 0.5900, 0.4300, 0.6700, 0.2700, 0.5500,
0.8200
0.8300
0.8800
0.7400
0.8600
0.9000
0.8005

Linguistic terms are transformed into TFN to form a subjective cognition matrix. Fuzzy decision matrix
is normalized by Eqs. (12)–(14) and shown in Tab. 5. The weighted normalized fuzzy-decision matrix is
constructed by using Eqs. (15) and (16), as shown in Tab. 6. By using Eqs. (17) and (18), we evaluated
the FPIS & FNIS of the alternatives. Distance between the alternatives from FPIS & FNIS was calculated
by Eqs. (19) and (20), as shown in Tab. 7. The closeness coefﬁcient of each alternative and the rank of
each alternative were evaluated by the Eq. (21), shown in Tab. 7 and Fig. 5. According to the results of
closeness coefﬁcients, as shown in Tab. 7, the ranking order of each secure alternatives is: A7 > A1 > A4
> A2 > A3 > A5 > A6. Thus, A7 alternative is closest to the FPIS & farthest from the FNIS.
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Table 6: The weighted normalized fuzzy-decision matrix
A1

A2

A3

A4

A5

A6

A7

F1 0.00100, 0.00600, 0.00100, 0.00500, 0.00100, 0.00500, 0.00200, 0.00700, 0.00200, 0.00700, 0.00100, 0.00500, 0.00000, 0.00300,
0.02200
0.01700
0.01800
0.02200
0.02400
0.01800
0.01600
F2 0.00100, 0.00600, 0.00100, 0.00600, 0.00200, 0.00600, 0.00200, 0.00700, 0.00200, 0.00700, 0.00100, 0.00500, 0.00200, 0.00700,
0.02200
0.01900
0.01900
0.02300
0.02400
0.01800
0.02500
F3 0.00200, 0.00900, 0.00300, 0.01100, 0.00300, 0.01100, 0.00200, 0.00900, 0.00200, 0.01000, 0.00300, 0.01100, 0.00200, 0.00900,
0.03300
0.03400
0.03600
0.03000
0.03500
0.03600
0.03400
F4 0.00100, 0.00600, 0.00100, 0.00600, 0.00200, 0.00600, 0.00200, 0.00700, 0.00200, 0.00700, 0.00100, 0.00500, 0.00200, 0.00700,
0.02200
0.01900
0.01900
0.02300
0.02400
0.01800
0.02500
F5 0.00200, 0.00900, 0.00300, 0.01100, 0.00300, 0.01100, 0.00200, 0.00900, 0.00200, 0.01000, 0.00300, 0.01100, 0.00200, 0.00900,
0.03300
0.03400
0.03600
0.03000
0.03500
0.03600
0.03400
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
A1

A2

A3

A4

A5

A6

A7

Figure 5: Graphical representation of closeness coefﬁcients
Table 7: Closeness coefﬁcients to the aspired level among the different alternatives
Alternatives
Alternative
Alternative
Alternative
Alternative
Alternative
Alternative
Alternative

1
2
3
4
5
6
7

A1
A2
A3
A4
A5
A6
A7

d+i

d-i

Gap Degree of CC+i

Satisfaction Degree of CC-i

Ranking

0.043
0.036
0.035
0.034
0.034
0.030
0.043

0.026
0.036
0.041
0.027
0.045
0.046
0.025

0.377
0.496
0.538
0.438
0.544
0.604
0.368

0.622
0.503
0.461
0.561
0.455
0.395
0.631

2
4
5
3
6
7
1

Security is an essential facet for all services. Security is also essential in the consultancy services for
better results. It is imperative for the consultants to ensure that the tools and techniques chosen by them
are effective for delivering solutions without compromising the security of the tool used and protecting
the integrity of the clients’ data as well. Consultants gather information from the client and extract useful
information. After the consultants apply the tools and techniques on the ﬁltered information, the
consultants must check the impact of tools and techniques for better results. However, selecting the tools
and techniques that would also meet the requisites for the various processes in the consultancy services is
a crucial task. If a wrong and unsecured tool and technique is applied on the data, then the outcomes will
also be ﬂawed. Various tools and techniques are available for best results. In this study, we have
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prioritized the techniques according to their security levels. In our study, we found that A7 is the more secure
alternative for solving of the client’s problem. Consultants can use our framework for the selecting the most
efﬁcacious tool.
9 Conclusions
Achieving customer satisfaction and protecting the security of the client’s information is the ﬁrst priority
for any consultant. For eliciting the best solutions for a given problem, the consultants apply the tools and
techniques on the data. In this context, selection of the most conversant tool that is need-speciﬁc as well as
secure becomes a necessity. To resolve this issue, we have used fuzzy AHP-TOPSIS in this study for the
selection of secure tools and techniques. The ﬁndings of our study prove that fuzzy AHP-TOPSIS is the
most accurate methodology for ranking the tools and techniques in the order of their satisfaction degrees
and weights. According to the results of the closeness coefﬁcients, the ranking order of the security of each
alternative is: A7 > A1 > A4 > A2 > A3 > A5 > A6. The study concludes that the most secure alternative
is A7. Moreover, the quantitative and systematic analysis done in this study is thorough, accurate and
conclusive. Hence, the proposed framework is a corroborative reference that will aid in all types of
consultancy services in choosing the most secure tool and technique for achieving the desired results.
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Appendix
Symbol

Description

TFN
la ð x Þ
~i
w
ed
M
~ ij
P
~i
G
COA
BNP
Aþ ; A
d~iþ ; d~i
~i
CC

Triangular Fuzzy Number
Membership Function
Fuzzy Weight
Fuzzy Pair-Wise Comparison Matrix
Average Preference of Decision Makers
Fuzzy Geometrical Mean of Factors
Center of Area
Best Non-Fuzzy Performance
Fuzzy Positive and Negative Ideal Solution (FPIS, FNIS)
Distance of Alternatives from FPIS and FNIS
Closeness Coefﬁcient

