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ABSTRACT

PT Marina is a company engaged in bottled mineral water production, where one of its products is glass packaging.
The fluctuating demand for glass bottled drinking water products causes companies to plan optimal production.
Based on the results of image scanning using the SCAPSA application, it was found that the total return was 2193
glasses in December 2024. Based on the identification results using the Pareto diagram method, it was found that
the highest product return from consumers was needle leaks, namely 895 glasses. The identification results indicate
priority improvements that will be carried out using the Fuzzy AHP method with triangular fuzzy numbers. At the
actor level, the highest normalization result was obtained for the production section with a defuzzification value
of 0.78. At the factor level, the highest normalization was obtained for the quality of the glass packaging with a
defuzzification value of 0.49. Hence, the optimal tension temperature setting on the felling machine was an
alternative improvement for returning leaking needles with a defuzzification value of 0.55 and a consistency index
of 0.03. Based on the results of the improvements, it was found that the company could reduce returns on products
by 85.70% to 128 glasses.
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INTRODUCTION

The development of the bottled water industry currently has a high level of business
competition, where business people must be able to provide competitive products to compete
in the market. The current problem faced by mineral water industry players in packaging is
related to high product returns, which give rise to problems related to stock buildup conditions
and decreasing levels of consumer satisfaction. The high stock is caused by the company having
to repackage due to returns, causing overstock.

Return stock can cause stock buildup in the warehouse and cause product damage
(Malladi et al., 2020). Optimal inventory planning can be done by identifying problems related
to product returns (Katsios et al., 2018). Managing product returns requires identifying
alternative improvements related to problems in a structured manner to obtain optimal solutions
(Bieniek, 2021; Hasani et al., 2018).

The stock return problem at PT Marina caused the company to experience an increase in
stock, and the company could not identify the problem in a structured manner. Mistakes in
product returns can be caused by non-optimal production processes and material handling
activities during the distribution process (Ericsson et al., 2021). The company's material
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handling process is one of the factors in maintaining product quality before being sent to
consumers. Delivery distance and the means of transportation used are factors in the success of
product distribution (Ojha et al., 2019) (Santosa et al., 2023)

PT Marina's glass packaging products have the biggest return problems where six types
of returns occur: Needle Leak Cup, Titled Cup, Split Cup, Dented Cup, Cup Lips not Flat and
Lidcup Broken Coin. These six types of returns have different ways of handling them, so
companies need to identify optimal alternative repair options. The quality handling process
requires a check sheet to record the number of problems that occur so that you can determine
the main priority of problems to be corrected using the Pareto diagram (Erdil, 2019; Ginting et
al., 2020)

The quality of the glass can cause the problem of returning drinking water products in
glass packaging in terms of the thickness and weight of the plastic cup used not being suitable
for the product's condition (Malesa & Rajkiewicz, 2021). The production quality control
process can determine whether the quality of the product produced can be maintained until the
consumer (Ginel & Alvarez-Arenas, 2019; Liu et al., 2022). There are types of return products
from customer at PT Marina consisting of tilted cup, needle leak lidcup, broken coin lidcup,
split cup, cup lips are not flat, and dented cup.

Handling returned products requires an inspection process related to product quality from
production to consumer delivery (Ren et al., 2023). The company conducts the inspection
process during production by looking at the condition of the packaging and testing the strength
of the product packaging. Still, this condition cannot reduce returns for glass bottled mineral
water products.

Managing machines' production speed is one factor that must be considered to maintain
accurate quantity and quality of production (Polotski et al., 2019; Santosa & Hidayat, 2019).
Based on the identification results, several levels are related to various variables that influence
product returns management at PT Marina. This creates complexity in the decission making
analysis to improve product returns.

The model for determining alternative solutions to a problem can use a hierarchy that
shows the relationship between levels to obtain an optimal solution (Butdee & Phuangsalee,
2019; Prayudha Hidayat et al., 2023). By paying attention to the relationship between variables
at each level, analytical decision-making can be done using the Analytical Hierarchy Process.

The hierarchical structure of glass product return problems in companies can be described
based on literature studies and field observations in companies. There is ambiguity in
determining the importance value of experts, which results in vague results, so a fuzzy logic
approach is needed in describing the natural expression of the assessment carried out (Shaygan
& Testik, 2019; Venkatesh et al., 2019).

Determining alternative options for optimally resolving return problems at PT Marina
uses the fuzzy AHP approach to conduct the fuzzification process of natural expressions with
vague values from expert assessments' results. The normalization process in Fuzzy AHP is
obtained from the impact factor value resulting from the expression of expert assessment, which
is processed into a fuzzy value for the defuzzification process of alternative options selected for
decision making (Ogundoyin & Kamil, 2020).

Based on the problem of product returns at PT Marina, the researcher will focus on
selecting optimal alternatives to reduce returns on glass bottled mineral water products using
the Fuzzy AHP approach. The novelty of this research is developing a fuzzy AHP model related
to handling returns of mineral water products in glass packaging using a
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defuzzification model to determine alternative improvement priorities integrated with the
Pareto diagram at PT Marina.

RESEARCH METHOD

Handling product returns at PT Marina uses the Fuzzy AHP approach to identify those
related to the highest returns uses the product return scanning application, namely Stock Control
and Production Schedule Application (SCAPSA). Identify the highest return using the Pareto
diagram. The following are the stages of research on handling returns of glass bottled drinking
water products at PT Marina:

1. Pareto Diagram

The Pareto diagram illustrates the problem of the number of product returns based on the
type of return generated in the company. The Pareto diagram is a tool in quality control to
identify the number of product rejects (Memon et al., 2019) (Ginting & Fattah, 2020)

2. Natural Representation

Natural representation is used to describe the actual conditions of return problems in
companies based on expert assessments. Natural representation describes the variables involved
in solving expert value-based problems (Zhu et al., 2020). The scale used for natural
representation is the SAATY scale and can be seen in Table 1. (Satty, 1994)

Table 1 Saaty Scale Value

No Saaty Scale Normalization Value Fuzzy Set Number
1 1 Equally Important (1,1,3)
3 3 Little More Important (1,3,5)
5 5 Obviously More Important (3,5,7)
7 7 Cleary More Important (5,7,9)
9 9 Absolutely More Important (7,9,9)

Consistency Index (CI) determines expert consistency in conducting assessments.
Consistency in filling out the questionnaire is obtained if the Cl value is <10% (Cinar & Cebi,
2020; Singh & Sarkar, 2019). The CI formulation is as follows (Al Khoiry et al., 2022)

Ve = xabj/ Zj'-:lxab, ¥ a,b, xab € X

Vp =3¢, xab/n

Amax = XF-1A/n

Cl = (Amax -n)/(n-1)
3. Fuzzyfikasi

Fuzzyfication describes the expert's vagueness value for each variable in the AHP
hierarchy (Buylkozkan et al., 2020). The fuzzyfication value uses a fuzzy membership set
model with the triangular type. The fuzzyfication values used can be seen in Table 2.

4. Fuzzy Computation

Fuzzy computing is used to determine impact factors and normalize expert assessment
results. The impact factor uses the geomean for three levels, namely Lower (L), Medium (M),
and Upper (U). The Impact Factor Assessment Model is as follows (Al Khoiry et al., 2022;
Tooranloo et al., 2018)

Si=[Xj=1 Mgl ® [Xi, ?:1 Mgi]*

The Impact Factor in the fuzzy number calculation process in the AHP matrix is as follows.
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5. Normalize Fuzzy Number

Normalization is carried out to determine the fuzzy value of each variable based on the
Lower (L), Medium (M) and Upper (U) levels. The normalization model used for the
defuzzification process is as follows (Tooranloo et al., 2018) (Al Khoiry et al., 2022)

a b -1— 1 1 1
i 2 MET= Gy ] ot o] [ 2

6. Defuzzification

The defuzzification process in Fuzzy AHP is used to determine the weight of each variable
at the AHP level. The defuzzification model used is as follows (Al Khoiry et al., 2022;
Buyukozkan et al., 2020)

F=(1/2) (U +M+ (1-a) L

7. Determining Alternative Solutions

Alternative solutions are determined using the highest weight assessment of the alternatives
used to solve PT Marina's product return problems. The choice is determined using the weight
values resulting from the defuzzification process from each level in the AHP fuzzy hierarchy
being developed (Prayudha et al., 2021) (Wardah & Baidawi, 2020)

RESULT AND DISCUSSION

The return of mineral water products in glass packaging at PT Marina is a problem that
causes production planning conditions to be not optimal. This problem has an impact on high
stock returns, which causes the amount of stock in the warehouse to become overstocked. This
product return condition requires optimal handling, where alternative improvements to return
conditions become critical in managing product returns.

The company's step in making improvements in identifying six types of product returns
using the SCAPSA (Stock Capacity and Production Schedule Application) Scanning
application. The results of scanning returns will be used to analyze the highest number of returns
using the Pareto diagram.

1. Pareto Diagram

Six types of product returns occur in companies that can be identified using the SCAPSA
application: Needle Leak Cup, Titled Cup, Split Cup, Dented Cup, Cup Lips not Flat and Lidcup
Broken Coin. Based on the scanning results in December 2024, the number of returns for each
type can be seen in Figure 1.
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Figure 1 The number of returns Product in December 2023

Based on the results of SCAPSA scanning, the number of product returns from each type
is obtained, where this number of returns will be converted back into stock in the warehouse
when the packaging process has been carried out again for the remaining undamaged products
in the box. The scanning process using the SCAPSA application is carried out continuously to
provide information regarding the condition of product returns per day. The results of the Pareto
diagram for the number of product returns can be seen in Figure 2.

Return Product Pareto Diagram
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Figure 2 Return Product Pareto Diagram

Based on the results of identifying the number of returns, it was found that the highest
product return was the needle leak cup type, with a total of 632 cups. Product returns of this
type will be analyzed using the Fuzzy AHP approach to determine alternative improvement
solutions so that the number of returns can decrease to maintain product stock conditions.

The problem of returning products from consumers can be caused by the thickness of the
glass packaging being 2.25 grams which still has a very large chance of tearing. Apart from
that, the temperature of the packaging closing press machine is often not optimal, which causes
the packaging to be damaged during distribution and storage to consumers. The quality control
process for glass packaging is not carried out optimally and is only carried out by one Quality
Control person using the sense of sight. This is a cause that can influence the amount of product
returns based on the type of return obtained in the company

An alternative analysis of product return improvements with the needle leak cup type uses
a fuzzy approach, which determines natural representations from experts to describe
comparisons between variables. The Fuzzy AHP hierarchy in solving this problem can be seen
in Figure 7.
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Handling Return Leaking Needle

Type Product
P dl f '
roduction :
L Purchasing .
Actor Division (BP) Division (BPS) Inventory Division (BI)
| |
, ) ) !
Factor Glass Packaging Quality Control of Pressing Machine Material Handling
Quality (KKG) Glass Products (QCP) | | Temperature (SMP) (MH)
| | |
Alternative | Improved product quality Reduction of felling Optimum temperature setting of
inspection processes machine speed (PKMF) tension on the felling machine
(PPIKP) (PSOTPMF)

Figure 3 AHP Structure Return Product

Based on the results of identifying the fuzzy AHP structure, the steps in decision making
using fuzzy AHP are then identified as follows:

2. Natural representation

Natural representation is used to see the results of expert assessments related to the problem
of returning glass packaging products resulting from expert assessments to determine the
Consistency Index (CI) value. The results of determining the expert value in the AHP model.
The factors for achieving the goal, namely Handling return leaking needle product (Goal), can
be seen in Table 3.

Table 2 Goal Level Consistency Index (Cl) Analysis

Goal Natural Representation VE VP VA CR CI
BP BPS BI

Obviously

Produktion Division (BP) 1 More ey More o0 23 o
Important

Important 003 0.06
Purchasing Division 1 Little More 084 019 058 : :
(BPS) Important ’ ' '
Inventory Division (BI) 1 0,36 0,08 0,25

The results of expert identification regarding factors influencing product returns consist of
related variables, namely production, purchasing and inventory. The results of determining the
Consistency index value to be used as the expert's level of consistency in the natural
representation of acts can be seen in Table 4.
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Table 3 Production Division Factor Level Consistency Index (Cl) Analysis

Natural Representation

Production
VE VP VA R |
Division KKG QCP SMP MH ¢ ¢
Glass Packaging Little Obviously Cleary
Quality (KKG) 1 More More More 3,20 0,56 2,33
y Important  Important Important
Quality Control of . Obviously
Glass Products Litle MO “More 150 026 1,08
(QCP) P Important 412 0,04
Pressing Machine )
Temperature 1 Ll'trntl'o‘z?t"a%rte 0,67 012 048
(SMP)
Material Handling
(MH) 1 0,31 0,06 0,23

Based on the CI value of the production division, the CI value related to factors in the
purchasing division is then determined. The results of expert filling showed that the CI value
was below 0.1, so in the purchasing division, the consistency of expert filling was acceptable
for use in determining natural fuzzy representatives. The results of CI calculations in the
purchasing division for factors can be seen in Table 5.

Table 4 Purchasing Division Factor Level Consistency Index (CI) Analysis

Natural Representation

Purchasing
VE VP VA CR Cl
Division KKG QCP SMP MH
. Little . Obviously
Shﬁftp""(‘i‘%g‘g 1 More "I:;“eort/'a%rte More 2,59 049 2,14
y Important P Important
uality Control of
Quality Little More Cleary
Glass Products 1 More 163 0,31 1,32
Important
(QCP) Important 4,23 0,08
Pressing Machine Little
Temperature 1 More 0,76 0,14 0,59
(SMP) Important
Material Handling
(MH) 1 0,31 0,06 0,25

Based on the results of ClI calculations in the inventory division for factors observed by
mechanical experts, it was found that the CI value was below 0.10. This condition shows that
the questionnaire is filled out consistently by experts. The results of the CI consistency test in
the inventory division on factors can be seen in Table 6
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Table 5 Inventory Division Factor Level Consistency Index (Cl) Analysis

Natural Representation

VE VP VA R I
Inventory Division KKG QCP SMP MH ¢ ¢
. Little
Glass Packaging
. 1 More 0,67 0,13 0,54
Quality (KKG) Important
Quality Control of  opyiously Little  Obviously
Glass Products More 1 More More 294 055 2,29
(QCP) Important Important  Important 007 007
Pressing Machine ) Little
Temperature Lllnt*fleo'r\t/lacrlwrte 1 More 1,32 0,25 1,03
(SMP) P Important
Material Handling
(MH) 1 0,39 0,07 031

3. Fuzzyfication Process

The Fuzzyfication process changes natural numbers into fuzzy numbers based on
triangular membership sets. This fuzzy number determination is carried out to obtain
importance factor and normalization values for the computing process. The results of the
fuzzification goal calculation are handling the return leaking needle for each influencing factor
by determining the impact factor and normalizing Lower (L), Medium (M) and Upper (U) to
get the defuzzification value for each actor. The results of the goal fuzzification of actors who

influence the AHP hierarchy can be seen in Table 7.

Table 6 Fuzzyfication Results of Handling Return Leaking Needle Type Product

Fuzzy Computation

Handling Return

Importance Factor

Normalization

Leaking Needle BP BPS B L M U L M U
Production

Division (BP) (1,1,1) (3,5,7) (5,79) 2466 3271 3979 0429 0,731 1,218
Purchasin (0,14,

g 0,20; (1,1,1) (1,35 0519 0,843 1,182 0,090 0,189 0,362
Division (BPS) 0.33)

Inventor (0.11;

[nventory 0,14; (0,20; 0,33; 1) (1,11 0,280 0,359 0,585 0,049 0,080 0,179
Division (BI)

0,20)

The results of fuzzy computing calculations are carried out at each level, including the
actor and factor levels in the AHP structure. The results of determining normalization at the
factor level for actors, namely the production division, are identified by determining the impact
factor and normalizing Lower (L), Medium (M) and Upper (U) to determine the defuzzification
results for each level in the AHP hierarchy. The results of fuzzy computing on factors can be

seen in Table 8.
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Table 7 Production Division Fuzzification Results at Factor Level

Production

Importance Factor

Normalization

Division KKG QCP SMP MH
L M U L M u
Glass
Packaging
Quality 1,11  (1,35) (3,5,7) (5,790 1,968 3,201 4,213 0,238 0,547 1,206
(KKG)
Quality
Control of
Glass (0.20; (1,12 (1,3,5) (35,7 0880 1,492 2432 0,106 0,255 0,696
Products 0"33;'
(QCP) 1)
Pressing
Machine
Temperature (0,14_; _ (1,1,2) (1,35) 0409 0,667 1,133 0,049 0,114 0,324
0,20; (0,20;
(SMP) 0,33) 0,33;1)
Material (0,11, (0,14;
Handling 0,14; 0,20; (0,20; (1,1,1) 0,236 0,488 0,507 0,028 0,083 0,145
(MH) 0,20) 0,33) 0,33;1)

The results of determining the impact factor value and normalization of the purchasing
division for each factor are determined based on expert assessment. The results of determining
normalization at the factor level for actors, namely the purchasing division, were identified by
determining the impact factor and normalizing Lower (L), Medium (M) and Upper (U) to
determine the defuzzification results for each level in the AHP hierarchy. The results of the
fuzzification of expert assessments on factor assessments for the purchasing section can be seen

in Table 9.
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Table 8 Purchasing Division Fuzzification Results at Factor Level

i Importance Factor Normalization

ngch"’}s'”g KKG QCP  SMP  MH P

ivision L M U L M U
Glass Packaging
Quality (KKG) 111 (135 (135 (357 1,316 2590 4,787 0,140 0,491 1,596
Quality Control of
Glass Products ©,20; (L,11) (135 (579 1,000 1,622 2,590 0,107 0,307 0,864
(QCP) 0,33; 1)
Pressing Machine
Temperature (0,20; (,20; (111) (135) 0,447 0,756 1,495 0,048 0,143 0,499
(SMP) 0,33;1) 0,33;1)

. . (0,14;  (0,11;  (0,20;
'(\I’\';'If)“a' Handling %" 014. 033 (11,1) 023 0310 0507 0025 0059 0,169

0,33 0,20) 1)

The impact factor values and normalization results in the inventory division are used to
determine the defuzzification results of each factor variable. The results of determining
normalization at the factor level for actors, namely the inventory division, are identified by
determining defuzzification values at the Lower (L), Medium (M) and Upper (U) levels in the
AHP hierarchy. The results of the fuzzification of the expert assessment on the factor
assessment of the inventory section can be seen in Table 10.

Table 9 Inventory Division Fuzzification Results at Factor Level

Importance Factor

Normalization

Inventory Division KKG QCP SMP MH . Y T . M T
Glass Packaging (1,1,1) (g . (020, (135) 040 066 1,13 005 012 036
Quality (KKG) e 053 03D ’ ’ * ! ! !
Quality Control of
Glass Products (357 (@11 (135 (357) 173 294 395 021 055 1,28
(QCP)

Pressing Machine _

Temperature (1,3,5) 0(,2'32;01*) @11 (1,35 066 131 223 008 024 0,72
(SMP)

Material Handling (0,20; ((()) ’21(;1-; 0.20:° 111) 027 038 075 003 007 024
(MH) 0331) (55 03D ’ ’ ’ ! ! !

4. Fuzzy Computation

The results of determining the impact factor value and normalizing glass packaging quality
factors were identified by determining the impact factor and normalizing it with Lower (L),
Medium (M) and Upper (U) levels to determine the defuzzification results for each level in the
AHP hierarchy. The expert assessment fuzzification process results on the Glass Packaging
Quality factors can be seen in Table 11.
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Table 10 Glasses Packaging Quality Computing Fuzzy Results

Glass Packaging

Ouality PPIKP

PKMF PSOTPMF

Importance Factor Normalization

L M U L M U

Improved product
quality inspection
processes
(PPIKP)
Reduction of
feeling machine
speed

(PKMF)
Optimum
temperature
setting of tension
on the felling
machine
(PSOTPMF)

(0,11; 0,14;

(1,1,1) (0,33;1:1) 0,2)

(0,14; 0,20;

(1.1.3) 0,33)

(1,1,1)

(5,7,9) (3,5,7) (1,11)

033 051 05 006 011 019

024 058 099 004 013 032

246 327 397 044 0,74 131

The results of determining the impact factor value and normalizing the Quality Control of Glass

Product factors were identified by determining the i

mpact factor and normalizing it with the

Lower (L), Medium (M) and Upper (U) levels to determine the defuzzification results for each
level in the AHP hierarchy. The results of the expert assessment fuzzification process on the

assessment of the Quality Control of Glass Product

factors can be seen in Table 1Table 11

Fuzzy Quality Control of Glass Product Computation Results

Quality

Importance Factor

Normalization

Control of PPIKP PKMF PSOTPMF

Glass Product

L M U L M U

Improved
product quality
inspection
processes
(PPIKP)
Reduction of

felling
machine speed
(PKMF)
Optimum
temperature
setting of
tension on the
felling
machine
(PSOTPMF)

(0,14;
0,20:
0,33)

(0,33; 1;

(1,1,2) 1)

(357) (1,11) (1,3,5)

(0,20;
0,33;
1)

(1,3,5) (1,1,1)

0,359 0,585 0,691 0,063 0,144 0,090

1,442 2,466 3,271 0,254 0,609 0,426

5,877 0,997 1,710 1,036 0,246 0,223

The results of determining the impact factor value and normalizing the Pressing
Machine temperature factor were identified by determining the impact factor and normalizing
it with the Lower (L), Medium (M) and Upper (U) levels to determine the defuzzification
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results for each level in the AHP hierarchy. The expert assessment process results on the
Pressing Machine temperature factor assessment can be seen in Table 13.

Table 12 Fuzzy Pressing Machine Temperature Computation Results

Pressing Machine

Importance Factor Normalization

Temprature PPIKP PKMF PSOTPMF 3 M 0 L M U
Improved product
quality inspection (0,14;

processes (LL1) (020,033 1) 4

(PPIKP)
Reduction of
felling machine
speed (PKMF)
Optimum
temperature
setting of tension
on the felling
machine
(PSOTPMF)

(1,3,5 (1,1,1)

(3,5,7) (1,3,5)

20: 0,33)

(0,20;

0,33; 1)

(1,1,1)

0,304 0,404 0,691 0,085 0,180 0,491

0,585 0,997 1,710 0,163 0,444 1,215

0,519 0,843 1,182 0,145 0,376 0,839

The results of determining the impact factor value and normalization of Material
Handling factors were identified by determining the impact factor and normalization with the
Lower (L), Medium (M) and Upper (U) levels to determine the defuzzification results for each
level in the AHP hierarchy. The expert assessment process results on the Material Handling

factor assessment can be seen in Table 14.

Table 13 Fuzzy Material Handling Computation Results

Importance Factor Normalization

Material Handling  PPIKP  PKMF PSOTPMF
L M U L M U

Improved product
quality inspection (1,1,1) (357 (5,7,9) 2,466 3,271 3979 0429 0,731 1,218
processes (PPIKP)
Reduction of
feeling machine (0.14;

0,20; (1,1,1) (1,3,5) 0,519 0,843 1,182 0,090 0,189 0,362
speed 0,33)
(PKMF)
Optimum
temperature setting  (0,11;  (0,20;
of tension on the 0,14; 0,33; (1,1,1) 0,280 0,359 0,585 0,049 0,080 0,179
felling machine 0,20) 1)

(PSOTPMF)

5. Defuzzification

The defuzzification process determines the weight of each variable used in Fuzzy AHP.
The results of the defuzzification process to determine the importance weight of each level in
the AHP hierarchy for handling product returns can be seen in the following Table 15.

Table 14 Defuzzification Results at Each Level of the Fuzzy AHP Hierarchy

Variable BP BPS BI

KKG QCP SHM MH

PPIKP PKMF PSOTPMF

Goal 0,72 0,19 0,09
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Variable BP BPS Bl KKG QCP SHM MH PPIKP PKMF PSOTPMF
Production Division (BP) 0,63 033 015 0,09
Purchasing Division (BPS) 068 040 0,21 0,08
Inventory Division (BI) 0,17 065 033 0111
Glass Packaging Quality

(KKG)

Quality Control of Glass
Products (QCP)
Pressing Machine
Temperature (SMP)

Matrial Handling (MH) 0,778 0,207 0,097

0,122 0,160 0,812

0,111 0,475 0,438

0,234 0,567 0,434

3. Alternative Solution

Based on the results of the defuzzification process using a triangular membership set with
parameters, an alternative selection process can be carried out regarding the problem of product
returns at PT Marina. The results of determining the factor level defuzzification value in the
Fuzzy AHP hierarchy for selecting the best alternative improvement related to the return
problem of glass packaging products can be seen in Table 16.

Table 15 Defuzzification of factor levels in the Fuzzy AHP hierarchy

Alternative
Criteria Production Purchasing  Inventory  Attribute Value
Division Division Division
Glass Packaging Quality 0,53 0,50 0,13 0,49
Quality Control of Glass 0.97 0.29 052 0.30
Products ’ ' ' ’
Pressing Machine Temperature 013 0,15 0.26 0,14
Material Handling 0,07 0,06 0,08 0,07
Weight 0,72 0,19 0,09

Based on the results of the defuzzification process using a triangular membership set with
parameters using the Saaty scale, a defuzzification process can be carried out to select
alternative priorities related to product return problems at PT Marina. The results of
prioritization at the alternative level in the Fuzzy AHP hierarchy show that the best alternative
improvement is related to the problem of returning product can be seen at Table 17.

Table 16 Priority Alternative Value

Alternative Altribute
Value
Criteria Glass Quiality Control Pressing .
Packaging of Glass Machine |_'\|/; ?]tglri's;
Quality Products Temperature

Improved product
quality inspection 0,11 0,11 0,19 0,72 0,16
processes
Reduction of filling

0,15 0,46 0,46 0,19 0,29

machine speed
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Attribute

Alternative
Value
Criteria Glass Quality Control Pressing )
Packaging of Glass Machine I—'\|/; ?}tglri'gl
Quality Products Temperature g
Optimum
temperature setting of 0,43 0,35 0,09 0,55
tension on the filling
machine
Weight 0,49 0,30 0,14 0,07

Based on the analysis using the fuzzy AHP method, it was found that the greatest
alternative value for handling product returns was related to felling machine management. This
felling machine is a machine for uniting plastic lids with glass packaging. Based on the fuzzy
AHP analysis results, improvements must be made: the company must carry out an Optimum
temperature setting of tension on the felling machine with a weight value of the defuzzification
results of 0.55. This is a priority repair so that the plastic parts of the lid and glass can stick
together perfectly. The results of the improvements have been tested in the production period
in January 2024 and a return reduction of 79.75% was obtained which can be seen in Figure 4.

Return Improvement Result
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Figure 4 Comparison of the Return Product Improvement Results

CONCLUSION

The analysis of alternative improvements related to product returns at PT Marina using the
fuzzy AHP method shows that the company must improve the tension temperature on the filling
machine. This temperature setting can reduce product returns by 79.75% to 128 consumer
returns. This condition shows that the company requires further research studies to optimize
return conditions by analyzing product distribution channels to improve inbound and outbound
logistics continuously.
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