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Abstract:- Noise is a sound or sound that is not desired
and can interfere with health, comfort and can cause
deafness. The current condition of many factories is
established outside the industrial area, where the plant is
in the position of neighborhood residents. From these
conditions, there will certainly be many conflicting
interests. The company wants high productivity by
optimizing all the elements it has up to 24 hours, in this
case, is for crushing the engine. Residents have an interest
so that the quality of rest is as much as possible. From
this clash of interests, there are many demands from the
surrounding community regarding compensation that
must be given by the company. While the company
adheres to internal regulations that have been
standardized globally. Therefore, this study aims to select
the right strategy to overcome the problem, and measure
the success rate of the strategy to minimize noise by the
company using the soft system methodology (SSM)
approach and the selection of the right strategy that must
be done immediately with an analysis of the Process
Hierarchy so that the correct results must be obtained as
soon as possible using the Fuzzy method. The results are
obtained that the Company, local government, and
company have each different goal, but the main objectives
must be obtained, Hence Fuzzy AHP model is utilized to
solve the main selection problem of purpose criteria and
alternative, which should determine the immediate action
plan among 6 alternatives. As a result of the case study,
the main priority variable is the creation of
environmental security and prioritizing the distribution
of CSR funds to the nearest environment as the first
alternative that must be done immediately.

Keyword:- Noise, Soft System Methodology Analytic
Hierarchy Process (AHP), Fuzzy.
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I.  INTRODUCTION

PT ABCDEF is one of the Global companies
established outside the industrial estate, more precisely
located adjacent to the indigenous population area. But along
with the development of the environment, the company is in
the middle of a residential area so that many interests of the
company and the surrounding communities are conflicting.
The company strives to minimize disposal costs for assembly
items made of plastic so that a crusher room is built for the
process. However, due to the optimal factory layout
conditions, the room crusher is positioned outside the
company's main building. Engine vibration and the sound
dissipation process produce very loud and noisy sounds.
Safety standards for workers are very well considered and
applied(Sunal, et al., 2011). Noisy in occupational health,
noise is interpreted as a sound that can reduce hearingboth
quantitatively (increased hearing threshold) and qualitative
(narrowing of the auditory spectrumO is related to the factor
of intensity, frequency, duration and time pattern(Kearney, et
al., 2017).

After 2 years of operation, the crushing machine
appeared various problems both internally and externally, but
the biggest problem was demonstrations from surrounding
communities who felt disturbed by the noise. The public
wants some compensation that is contrary to the internal rules
of the company that is adopted globally.Seeing the noise
problems that occur, this research was conducted with the
aim to determine the right strategy to overcome the problem.
The research will be conducted at the ABCDEF Company.
The method used is Soft System Methodology, which is
usually abbreviated as SSM, which is a system-based
approach that is commonly used to solve various problems,
especially problems that have not been or are not clearly
structured(van de Water, et al., 2007; Booton, 2018;
Bernardo, et al., 2018).Based on several criteria and
alternatives considered, several decision-making methods
have been proposed to provide solutions to this
problem.Because uncertainty and ambiguity of the opinions
of experts is a prominent characteristic of the problem, the
inaccuracy of human judgment can be handled through fuzzy
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set theory developed by Fuzzy AHP method to systematically
solve selection problems using fuzzy set theory concepts and
hierarchical structure analysis (Yu & Hou, 2016; Patil, 2018;
Hsu, et al., 2014; Chen, et al., 2018).

Il. LITERATURE REVIEW

According to Flood (2010), Soft system methodology
was introduced by Peter Checkland at Lancaster University,
England in 1981. SSM began to be developed with the aim of
overcoming problems that arise from human activities.
According to Magsood (2001), SSM is a framework for
solving problems that are difficult to define or not well
structured. According to Warwick (2008), Soft Systems
Methodology places an emphasis on human activity systems
i.e. humans involved in purposeful activity within an
organization of some sort. The methodology provides a
window through which the complexity of such human
interaction can be investigated, described and hopefully
understood. Once an understanding of the situation under
study has been achieved then the methodology allows the
identification of change that is both systemically desirable (in
that it will alleviate some of the problems and issues) and
culturally feasible (in that actors within the system will be
inclined to engage with the changes proposed and the change
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process itself). SSM encourages understanding and learning
that is expected to lead to agreed changes and problem-
solving. System thinking is based on two pairs of ideas:
communication and control as one pair, and emergence and
hierarchy as the other (Checkland, 1981; Checkland &
Poulter, 2006).

According to Warwick (2008), since SSM was
introduced in 1981, this method continued to develop until
1990. During this period, SSM has undergone a number of
revisions and modifications, but the most commonly used
models remain original models consisting of seven stages.
Checkland and Scholes (1990) emphasize that the seven
stages carried out in SSM are not rigid, so that in practice the
process does not always have to be advanced, but can go
forward or backward at each stage(Checkland, 2000). Seven
stages of SSM according to Checkland and Scholes (1990)
are: stage 1; Review unstructured problems then stage 2;
State the problem situation continued in step 3; Determine
the component of the problem in system activity after that
stage 4; Build the conceptual model then stage 5; Compare
the conceptual model with the problem situation then stage 6;
Make appropriate and desired changes and the last stage 7;
Make corrective action on the problem.

6.Change :
Systemically desirable
Culturally feasible

Real world

Root definitions o
relevant purposeful
activity systems

4 Conceptual models of the relevant
systems (holons) names is the root

Systems thinking about
the real world

definitions

Fig 1:- The Steps of SSM(Checkland, 1981).
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Root Definition - CATWOE

C Client — the immediate beneficiaries or victims of the
system results.

A Actors — the participants in the transformation, i.e. those
who carry out activities within the system.

T Transformation — the core of the human activity system, in
which some inputs are converted into outputs and given to
the clients. Actors play a role in this transformation process.
W Weltanschauung (world view) — the perspective or point
of view that makes sense of the root definition being
developed.

O Owner — the individual or group responsible for the
proposed system. He/she has the power to modify or even
stop the system, overlapping other system actors.

E Environmental constraints — the human activity systems
work under some constraints imposed by the external
environment, as legal, physical or ethical constraints.

The noise that occurs in the environment usually
consists of sound signals with a broad spectrum (Salomons &
Janssen, 2011). According to Smith (2003), a large number
of studies conducted have shown a strong relationship
between noise sensitivity and negative effectiveness or the
degree to which individuals perceive or report negative
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features of the environment or themselves. So, noise can be
defined as an unwanted sound and that causes pain, or that
blocks lifestyle (JIS Z 8106, IEC60050-801).

To improve clarity about personal valuation in basic
AHP, it is necessary to use the fuzzy logic approach (Ma, et
al., 2010). In F-AHP, pairwise comparisons of both criteria
and alternatives are carried out through linguistic variables,
which are represented by triangle numbers (Safari, et al.,
2014). They define triangle membership functions for
pairwise comparisons (Bayer & Karamasa, 2018). According
to Kordi (2008), the subject by determining the ratio of fuzzy
priorities that have a triangle membership function has been
contributed by Buckley (1985). The new method related to
the use of triangle numbers in pair-wise comparisons was
also introduced by Chang (1996).

According to Ayhan (2013), there are several
techniques embedded in F-AHP. This study will implement
the Buckley method to determine the weight of relative
importance for criteria and alternatives. The procedure steps
are as follows:

Step 1: Decision Maker compares the criteria or alternatives
via linguistic terms shown in table 1.

Saaty Scale Definition Fuzzy Triangular Scale
1 Equally important (Eqg. Imp.) (1,1,1)
3 Weakly important (W. Imp.) (2,3,4)
5 Fairly important (F. Imp) (4,5, 6)
7 Strongly important (S. Imp.) (6,7,8)
9 Absolutely important (A. Imp.) (9,9,9)
2 1,2,3)
g’ The intermittent value between two adjacent scales 8 g ?g
8 (7,8,9)
Tablel:- Saaty scale Definition Fuzzy Triangular Scale
Base on the corresponding triangular fuzzy numbers of D X Y1
these linguistic terms, for example, if the decision maker T Tk

states “Criterion 1 (C1) is Fairly Important than Criterion 2
(C2)”, then it takes the fuzzy triangular scale as (4, 5, 6). On
the contrary, in the pairwise contribution matrices of the
criteria, comparison of C2 to C1 will take the fuzzy triangular
scale as (1/6, 1/5, 1/4).

i, diy .. dfy
oo | L&,
ddk, .odk,

@)

Step 2: The preferences of each decision maker (d{‘j)are
average if there is more than one decision maker.
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Step 3: According to averaged preferences, pairwise
contribution matrix is updated

©)

Step 4: The geometric mean of fuzzy comparison values of
each criterion is calculated
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1/n

i=12,...,n

4)

Step 5: The fuzzy weights of each criterion can be found by
incorporating the next 3 sub-steps.

Step 5a: Find the vector summation of each.

Step 5b: Find the (-1) power of the summation vector.
Replace the fuzzy triangular number, to make it in increasing
order.

Step 5c¢: To find the fuzzy weight of criteria, multiply each
vector summation with this reverse vector.

Wi = fl X (f'l + fz + -+ Fn)_l

= (lwy, mw;, uw;)

(®)
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Step 6: Need to de-fuzzified by Centre of area

wi+ mw;+ uw;

Mi =
3
(6)
Step 7: Normalized non-fuzzy number
Ni = nMi
i=1 Mi
(@)

According to these results, the alternative with the
highest score is suggested to the decision maker.

I, METHODOLOGY
To build up an analyze toolbox for the case study in PT

ABCDE, the linkage between theories shouldbe grounded for
integrated analysis(Novani, et al., 2014).

Theoretical Frame Work

Community Local Noise Company
Hope Government Regulation
Tool Analysis
Soft System Analytic Hierarchy Process
’ - Fuzzy

Methodology

Settlement conflicting interests caused by noise intensity in the workplace

Fig 2:- Built up Analysis Toolbox

IV. RESULT AND DISCUSSION

A. Stage One - Situation Considered Problematic
(Unstructured Situation)

The difference in conflict of interest between the

community and the company requires a solution as a middle

IJISRT19JUL258

www.ijisrt.com

ground. Where the community proposes various demands
based on the emotional and more towards the economy of
compensation. While the company prefers the development
of a clear and concrete infrastructure.
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Money .
Compensation CSR Operational
Man Power Analyze Crusher
Fequirement Foom Mg chine
é E Operation
Social Facility repairing Repairing Facility of

. and Building manufachming Company
Community ﬁ b

Fig 3:- Problematic

B. Stage Two - Problem Situation Expressed We express the problem situation by using the rich
There are several internal factors that cause noise to picture as portrayed by Figure 4.

occur. The basis for intellectual development needed by

training and education to be successful is the social and

environmental concern in business.

""F—F—'__

Howto
zell

service?

Howto
develop
CSE?

How about jobs can be
priontized?

How to analyze Infra
and facility?

Moise of
' Machine
| Young Citizens —'— l*

M —

Community Company

&'y

Local Government I

Management

What if there iz a rniot?
How iz the investment
and regional economy?

Fig.4. RICh Picture of Minimize Noise

C. Stage Three- Root Definitions of Relevant Systems

Based on rich images, in this stage, we develop the root o C (Customers):
definition. The root definition is as follows: Community, companies, local government, and
suppliers
» Systems owned by communities, companies, local
government and suppliers in optimizing environmental o A (Actors):
and social comfort (P) Community, companies, and local government
» By finding a solution midpoint through optimization of
CSR, improving infrastructure and analyzing operational e T (Transformations)
sources of discomfort (Q)
> So that the noise that occurs can be minimized until there v A low capability of operational process =>high capability
is absolutely no conflict of interest (R). of an operational process(crushing)

v" High noise level = minimize noise problems
Based on the rich picture we develop CATWOE

analysis as follows:
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e W (Weltanschauung)

The existence of an ideal relationship between the
community and the company to ensure the company's
operations and the level of community interest in the quality
of life are met

e O (Owners)
Community and companies

6. Identify
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e E (Environmental constraints)
Companies PT ABCDE environment

D. Stage Four — Building Conceptual Model

I this Stage, we develop a preliminary a conceptual
model in general as follows:

Community

3. CSR Optimize

12. Take confrol

8. Delight

action

NN

]

Community

5. Standardization

2. Adoption of Operational
innovation, Procedure review
7. Local Govemment allot Resource \ 10. Monitoring
Communication and - and Evaluation
Economic review 4. Headqpaﬂer
Regulations

9. Selection of human
TESOUICES

1.

( 11. Improving the
quality of lif of the
community by

Management
Approach

minimizing noise, and
tensions between the

community and the

\cnmpany are overcome

Fig 5:- Human Activity Model of Minimize Noise

E. Stage Five and Six - Back in the Real World and Define the Changes to be Implemented
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\poorioeptual y _ Real world ' Goal Reflection
Terms Devise Action Result
Identify Communities | All communities are Discuss and - Health There are clear
community within a radius affected both convey the hopes insurance demands from affected
demands due to that are physically and of each affected - The communities (Increased
noise that occurs | accompanied by psychologically community improvement of quality Welfare, improved
noise of life by building social | quality of life through
facilities fulfilled facilities and
infrastructure)
Identify local | Government that | Knowledge of the | Providing direction - Companies Able to provide
government plays arole in | industry's impact on | to the public about Prioritize operational knowledge, insight and
conditions for the location of the economy and | the influence of the CSR for affected mediate between the
investment the company social culture in the industry on the communities interests of the
sustainability stands corporate economy and - There is good community and the
and regional environment providing cooperation between the company
economy knowledge of the company and the (Economic stabilization

conditions of local
cultural wisdom
towards the
company

community by
empowering young
people to become
workers in the company

and the creation of
peace)

The company
provides
concrete actions
to reduce the
noise that occurs
(Facility and
social)

Sources of noise
in the form of
machines or
work processes
in companies
and social
relations

Crushing machine
resources (machine,
operator and
standard operational
procedure) and
affected residents

Check engine
conditions,
operator
operational
standards, facility
layout conditions,
and optimize CSR
programs

- Review of
facility layout
- Repair of
engine conditions
- Operational
standard training
procedures
- Scheduling
Checking environmental
noise
- CSR
distribution is right on
target

Achieving the goal of
reducing noise levels by
repairing noise sources
without interfering with
the production process

Suggestions for solving noise problems are companies
can realize all the proposed results from both the community

Table 2:- Comparison between Real Word and Purpose Reflection

and local government.

F. Stage Seven — Taking Action
To optimize the results in a system required a great

effort and expense. In this case, the company seeks to
minimize scrap material to recycle process, but on the other
hand as a result of the addition of crusher machines cause
impact on surrounding communities.
communication should be established between the two sides

noise

IJISRT19JUL258

Therefore,

in order to obtain a balance to be immediately realized. The
selection of the right strategy that must be done immediately

with an analysis of the Process Hierarchy so that the correct
results must be obtained as soon as possible using the Fuzzy
method(Noh, et al., 2003).

www.ijisrt.com

The main frame of the analysis of strategy selection to
minimize noise crushing machine can be represented as
following fig. 6. Here, both the purpose criteria and the
alternative weights should be calculated. Therefore, these two
parts will be analyzed separately.
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Purpose

Criteria

Open job Hold open Traiming Infrared Priofitizing  |sssssssssssnsaseany

P eeulation openings for “n}mmurﬁ“ i workers and Fepair the : Altematives i

for health crushing Lun with ﬂL:lﬁ making (Machines distribution ~ [Fesessressrannsnanid
. opetators from . N opetationzl and Work of CSE. funds
mEuranoe affectad Eﬂ.\ﬂDﬂIﬂE_ﬂt standzrds for Environme to the nearsst
ENViONmEnts regularly Processes nt) Environment

Fig 6:- The Hierarchy of the Criteria and the Alternatives
A. Values of each Criterion was performed by a community leader, local government
leader, and company leader. According to their preferences,
the company leader pairwise comparison of the criteria is
represented by following Table 3.

» Step 1: Decision Maker compares the criteria or
alternatives via linguistic

In order to determine the criteria and evaluate the

alternatives for the action plan selection process, a meeting
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4 A.lmp. | S.Imp. | F. Imp. | W. Imp. Eq. Imp. W.Imp. | F.Imp. | S.Imp. | A. Imp.
9,9 Criteria Criteria
Q é) " 1(6,7,8) | (4,5,6) | (23,4 (1,1,1) (2,3,4) | (4,5,6) | (6,7,8)|(9,9,9)
Improving .
Welfare and Reglonql
1 X Quality of Economic
ol Stabilization
Life
Improving The creation
5 Welfare and X of
Quality of environmenta
Life | security
Stabilization
Improving Operational
3 Welfare and of production X
Quality of and
Life optimization
of CSR
. The creation
Regional
. of
4 Economic : X
e environmenta
Stabilization .
| security
Stabilization
Regional Operatlon_al
. of production
5 Economic X
A and
Stabilization L
optimization
of CSR
Stabilization
The creation Operational
of of production
6 . X
environmenta and
| security optimization
of CSR

Table 3:- Pairwise Comparisons of Criteria by Company Leader

» Step 2: The preferences of each decision maker are
average if there is more than one decision maker.

According to Table 3, pairwise comparison matrix is
formed as Table 4.

Improving Welfare

Regional Economic

The creation of

Stabilization Operational

Criteria and Quality of Life Stabilization environmental security Og;%zggggtrzogfaggR

Improving V\é:f'ﬁ;z and Quality 1,1,1) (4,5,6) 1,1,1) (0.13,0.15,0.17)
Regional Economic
Stabilization (0.17,0.2,0.25) (1,1,1) (0.13,0.15,0.17) (0.13,0.15,0.17)

The creation of gnvwonmental (1,1,1) (6,7.8) (1,1,1) (0.25,0.34,0.25)

security

Stabilization Operational of
production and optimization of (6,7,8) (6,7,8) (4,3,4) (1,1,2)
CSR
Table 4:- Comparison Matrix for Criteria

IJISRT19JUL258 www.ijisrt.com 1008
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» Step 3: According to averaged preferences, the pairwise
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Criteria

Improving Welfare
and Quality of Life

Regional Economic
Stabilization

The creation of
environmental
security

Stabilization Operational
of production and
optimization of CSR

Improving Welfare and Quality
of Life

(1,1,1)

(1.75,2.12,2.42)

(1.05,1.39,1.73)

(2.13,2.5,2.81)

Regional Economic
Stabilization

(1.72,1.4,1.75)

(1,1,1)

(0.71,0.72,0.73)

(2.71,3.39,4.06)

The creation of environmental
security

(2.42,2.78,3.17)

(2.67,3,3.34)

(1,1,1)

(2.75,3.45,4.09)

Stabilization Operational of
production and optimization of
CSR

(3.38,3.39,4.06)

(2.12,2.47,2.84)

(1.46,1.16,1.56)

(1,1,1)

Table 5:- Average Comparison Matrix for Criteria

» Step 4 and Step 5: The geometric mean of fuzzy

comparisons can be found by combining the next 3 sub- -

steps

In completing this methodology, after completing the
first three steps than in the fourth step, look for the value of
fuzzy comparison as the geometric mean of each criterion.
For example, the geometric mean of the value of the fuzzy
comparison criteria for "Improving Welfare and Quality of

Life" is calculated as:

r;, =

[]2

j=1

1/n

ij

= [(1*1.75%1.05%2.13)  +
(1%2.42*1.73*2.81) %]
= [1.41,1.65,1.85]

(1%2.12*1.39%2.5)  +

Thus, the geometric average data on the value of fuzzy

comparisons of all criteria are shown in Table 6.

Criteria 7
Improving Welfare and Quality of Life 1.41 1.65 1.85
Regional Economic Stabilization 1.35 1.36 1.51
The creation of environmental security 2.05 2.32 2.57
Stabilization Operational of production and optimization of CSR 1.80 1.77 2.06
Total 6.61 7.09 7.99
Reverse (power of -1) 0.15 0.14 0.13
Increasing Order 0.13 0.14 0.15

In step five, the value of fuzzy weight from the criteria
of "Improving Welfare and Quality of Life" is calculated as:

W= [(1.41*0.13) ; (1.65*0.14) ; (1.85*0.15)]

IJISRT19JUL258

Table 6:- Data on Geometric Means of Fuzzy Comparison Values

=[0.18; 0.23 ; 0.28]

Thus, the relative fuzzy weights of each criterion are
given in Table 7.

www.ijisrt.com
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Criteria W,
Improving Welfare and Quality of Life 0.18 0.23 0.28
Regional Economic Stabilization 0.17 0.19 0.23
The creation of environmental security 0.26 0.33 0.39
Stabilization Operational of production and optimization of CSR 0.23 0.25 0.31
Table 7:- Relative Fuzzy Weights of Each Criteria
» Step 6 and Step 7: Need to de-fuzzified by Centre of the numbers for each criterion. In the seventh step, by using non-

area and Normalized non-fuzzy number. fuzzy Mi’s, the normalized weights of each criterion are
In the sixth step, the relative non-fuzzy weight of each calculated and tabulated in Table 8.
criterion (Mi) is calculated by taking theaverage of fuzzy

Criteria Mi Ni
Improving Welfare and Quality of Life 0.2296 0.2269
Regional Economic Stabilization 0.1964 0.1940
The creation of environmental security 0.3240 0.3202
Stabilization Operational of production and optimization of CSR 0.2620 0.2589

Table 8:- Averaged and Normalized Relative Weights of Criteria

According to their preferences, the company leader
pairwise comparison of the alternative is represented by

» Step 1: Decision Maker compares the criteria or following Table 9.
alternatives via linguistic

B. Values of Each Alternative

IJISRT19JUL258 www.ijisrt.com 1010
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A Imp. | 8. Imp. | F.Imp. [ W Imp. L Eq. Imp. Y W.Imp. | F.Imp. | S Imp. | A [mp.
z - - Critaria Criteria - -
J (9.9.9) | (6,7, 8) | (4.5.6) | (2,3.4) (L 1.1) (2,3,4) | (4,5,6)) (6,7, 8| (9.9.9)
Open job openings for crushing
| x Ragulation for health nsurance operators from affactad
envifonments
3 . Reeulation for health insurance Hold op anlcnmmum-:atwn with the
environment ragularly
3 Eagulation for health insurancs Trm.nmg wotkars eu}d making x
oparational standards for processas
. Infrarad Rapair (Machinas and
4 Ragulation for health nsurance . d N x
Work Environment)
3 Ragulation for health msurance menhzmg the dﬁwmm,m of R x
funds to the nearast snvironmeant
Open job PPERIRE m.r.HMhmE Hold open communication with the
B operators from affactad x )
, environment ragularly
environments
. Open job :PEEETES :ii ﬂ;u:;hmg Training workers and making
' PREEinL: HOm sHack operational standards for processes .
environments
Open job PpERIRE rn_r_crushmg Infrarad Rapair (Machinas and
8 operators from affactad - x
, Work Environment)
environments
g Opea job tnpen;gs :it ciulahmg Prioritizing the distribution of C3R
PReEints Hom sHack funds to the nearast snvironmeant *
environments
Hold open communication with the Training workers and making
10 , , . x
environment ragulasly operational standards for processas
Hold open communication with the Infrar=d Rapair (Machines and
11 , x . :
environment ragularly Work Environment)
1 . Hold open communication with the Prioritizing the distribution of C3R
B environment ragularly funds to the naarast environment
13 Training worksrs and making Infrarad Rapair (Machinas and .
i oparational standards for procasses Work Environment)
Training worksrs and making Prioritizing the distribution of C3R
14 , - x - .
operational standards for processas funds to the naarast environment
15 . Infrarzd Rapair (Machines and Prioritizing the distribution of C3E
i Work Environmeant) funds to the naarast environment
Table 9:- The Pairwise Comparisons of Alternative by Company Leader
IJISRT19JUL258 Www.ijisrt.com 1011
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According to Table 9, a pairwise comparison matrix is
formed as Table 10.

» Step 2: The preferences of each decision maker are
average if there is more than one decision maker.

Open job openings

£ i Hold open Training workers and Infrared Reoai Prioritizing the
o Regulation for health OF CIUsms communication with | making operational tared Repalt distribution of CSR
Criteria . operators from . (Machines and Work
insurance the environment standards for K funds to the nearest
affected Environment) .
B regularly processes environment
environments
Regulation for health . PR . -
N (1.1,1) (6,7.8) (2,3.4) (0.17,0.2,0.25) (0.13,0.15,0.17) (0.17,0.2,0.25)
Open job openings for
crushing operators from (0.13,0.15.017) (1.1.1) (1.1.1) (0.17,0.2,025) (013,015.017) (0.17.02.025)
affected environments
Hold open communication
with the environment (0.25,0.34,0.5) (1,1.1) (1,1.1) (0.25.0.34.0.5) (1.1.1) (4.5.6)
regularly
Training workers and
making operational (4,5.6) (4,5.6) (2.34) (1,1.1) (0.13.,0.15,0.17) (1,L.1)
standards for processes
Infrared Repair (Machines
and Work Environment) (6,7.8) (6,7.8) (1,1.1) (6.7.8) (1.1.1) (6,7.8)
Prioritizing the distibution
of CSR funds to the nearest (4.5.6) 4.5.6) (0.17.0.2.0.25) (1.11) (0.13.0.15,0.17) (1.11)
environment
Table 10:- Comparison Matrix for Alternative
» Step 3: According to averaged preferences, the pairwise contribution matrix is updated
Open job openings for Hold open Training workers and Ifrared Repair Prioritizing the
o Regulation for health | crushing operators | communication with | making operational . P . o | distibution of CSR
Criteria . P (Machines and Work
insurance from affected the environment standards for Environment) funds to the nearest
environments regularly processes environment
Regulation for health c c .
ek ;S‘Emf; © (1.1.1) (3.67.434.5) (2.06.2.74.3.42) (4.06.4.74,5.42) (2.38.2.72.3.06) (0.81.1.18.1.59)
Open job openings for
crushing operators from |  (0.44.0.45.0.48) (LLD) (1.71.2.05.2.39) (2.39.2.74.3.09) (2.1,2.45.2.81) (0.44.0.45.0.48)

affected environments

Hold open communication
with the environment
regularly

(1.48,1.85,2.25)

(2.39.2.74,3.09)

(1.1.1)

(3.42,4.12,4.84)

(2.2.34,2.67)

(1.73.2.07,2.42)

Training workers and
making operational
standards for processes

(142,1.77.2.12)

(1.71,2.05,2.39)

(0.77.1.12,1.48)

(1,1,1)

(0.16,0.19,0.23)

(0.42,0.43,0.45)

Infrared Repair (Machines
and Work Environment}

(2.38,2.72,3.06)

(3.38.4.05.4.73)

(0.73.0.74,0.75)

(4.67.5.67.6.67)

(1,1.1)

(2.42.2.783.17)

Prioritizing the
dismibution of CSR funds
to the nearest environment

(2.84,2.78.3.5)

(3.67.4.34,5)

(1.732.07,2.42)

(4.34,5,5.67)

(1.05,1.39,1.73)

(1,1,1)

Table 11:- Average Comparison Matrix for Alternative

» Step 4 and Step 5: The geometric mean of fuzzy

comparison values of each alternative is calculated and

the fuzzy weights of each alternative can be found by
incorporating the next 3 sub-steps.
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The geometric means of fuzzy comparison values of all

alternative are shown in Table 12.
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Criteria i
Regulation for health insurance 1.97 2.38 2.77
Open job openings for crushing operators from affected environments 1.09 1.19 1.30
Hold open communication with the environment regularly 1.86 2.16 2.45
Training workers and making operational standards for processes 0.71 0.83 0.96
Infrared Repair (Machines and Work Environment) 2.01 2.25 2.47
Prioritizing the distribution of CSR funds to the nearest environment 2.09 2.36 2.73
Total 9.73 11.16 12.68
Reverse (power of -1) 0.10 0.09 0.08
Increasing Order 0.08 0.09 0.10

Table 12:- Geometric Means of Fuzzy Comparison Alternative

The relative fuzzy weights of each alternative are given in Table 13;

Criteria W,
Regulation for health insurance 0.16 0.21 0.28
Open job openings for cr_ushmg operators from affected 0.09 011 013

environments

Hold open communication with the environment regularly 0.15 0.19 0.25
Training workers and making operational standards for processes 0.06 0.07 0.10
Infrared Repair (Machines and Work Environment) 0.16 0.20 0.25
Prioritizing the distribution of CSR funds to the nearest environment 0.16 0.21 0.28

Table 13:- Relative Fuzzy Weights of Each Alternative

» Step 6 and Step 7: Need to de-fuzzified by Centre of an numbers for each alternative. In the seventh step, by using
area and Normalized non-fuzzy number non-fuzzy Mi’s, the normalized weights of each alternative
In the sixth step, the relative non-fuzzy weight of each are calculated and tabulated in Table 14.
alternative (Mi) is calculated by taking theaverage of fuzzy
Criteria Mi Ni

Regulation for health insurance 0.218 0.213

Open job openings for crushing operators from affected environments 0.108 0.106

Hold open communication with the environment regularly 0.197 0.193

Training workers and making operational standards for processes 0.076 0.075

Infrared Repair (Machines and Work Environment) 0.205 0.200

Prioritizing the distribution of CSR funds to the nearest environment 0.219 0.214

Table 14:- Averaged and Normalized Relative Weights of Alternative

IJISRT19JUL258 www.ijisrt.com 1013
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Depending on these results, the main priority variable is
the creation of environmental security and prioritizing the
distribution of CSR funds to the nearest environment as the
first alternative that must be done immediately.

V. CONCLUSION

By employing a systems-based methodology such as
SSM we have been able to see the perceptions solution
analysis of strategy selection to settlement conflicting
interests caused by noise intensity in the workplacefrom the
community, local government, and company. Therefore,
communication should be established between the two sides
in order to obtain a balance to be immediately realized an
alternative action plan. In this study, the Analytical Hierarchy
Process technique is used empowered with a fuzzy approach.
Since the decision makers preferences depend on both
tangible and intangible criteria, these vague linguistic
variables should be represented by Fuzzy Set Theory. Hence
Fuzzy AHP model is utilized to solve the main selection
problem of purpose criteria and alternative, which should
determine the immediate action plan among 6 (Six)
alternatives. As a result of the case study, the main priority
variable is the creation of environmental security and
prioritizing the distribution of CSR funds to the nearest
environment as the first alternative that must be done
immediately. In further studies, as stated before, other models
such as Fuzzy ANP or ELECTRE can be applied to the same
problem and the results can be compared. In addition, hybrid
models combining different methodologies incorporating the
strong sides of each can be performed to solve this problem.
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