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Abstract—The manufacturing industry is required to meet customer demands quickly and precisely in the midst
of fierce competition, so efficient operations are needed. However, inventory buildup occurs due to uncertainty
in delivery schedules, resulting in inefficient conditions. This condition leads to various wastes, including
excess capacity, product damage, and unnecessary movements, which ultimately increase lead time and reduce
warehouse efficiency. This research intends to pinpoint inefficiencies in warehouse operations by employing a
lean warehousing strategy with the WAM and VALSAT techniques, while suggesting enhancements through
a SW+1H analysis. The findings indicate that the dominant wastes are inventory (20,21%), overproduction
(19,60%), and defects (17,24%). The improvement proposal is focused on improving inventory management
through the implementation of a real-time-based barcode/RFID system, which is supported by standardization
of work procedures, routine evaluation, layout optimization and determination of storage time limits. The
proposed improvements were able to increase efficiency by reducing the processing time by 827 minutes, from
1.881 minutes to 1.054 minutes. The number of activities was also reduced from 43 to 35 activities. In addition,
process efficiency has increased, as shown by an increase in Process Cycle Efficiency (PCE) by 1,59%, from
2,02% to 3,61% in warehouse operations
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I. Introduction

In an ever-evolving industrial era,, warehouses play a critical role in maintaining
product quality until the products reach consumers, particularly in ensuring the smooth
operation of the supply chain between suppliers and customers [1]. Many essential
operations in warehouses necessitate that businesses enhance their productivity to attain
higher levels of efficiency and effectiveness, consequently maintaining customer
confidence [2]. Warehouses serve to provide storage space for inventory, ranging from
semi-finished goods to finished products ready for distribution [3]. Good warehouse
management is necessary to maintain a smooth flow of materials, reduce delays, and ensure
product availability. Therefore, an efficient warehouse management system is needed to
improve distribution efficiency and customer satisfaction.
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However, in practice, inefficiencies still occur, particularly in the form of finished
goods inventory buildup caused by uncertainty in delivery schedules. As a result, products
often remain in storage for extended periods, leading to excessive warehouse capacity. This
condition triggers various types of waste, including product damage, unnecessary handling
and movements, and additional processes such as rework, which ultimately increase lead
time and reduce overall warehouse efficiency.

Earlier studies carried out by Maulana and colleagues in 2025 indicated that employing
Value Stream Mapping (VSM) along with the Waste Assessment Model (WAM) proves to
be successful in spotting waste in an organization [2]. This research implements a
streamlined warehousing strategy in the finished goods storage area, utilizing data
evaluation through the Waste Assessment Model (WAM) and Value Stream Analysis Tools
(VALSAT). These methods are anticipated to boost efficiency, minimize waste, make
better use of storage space, and improve the operational effectiveness of PT. XYZ in
fulfilling customer needs.

II. Related Works
A. Warehouse

A warehouse serves as a space for keeping both raw materials and completed products,
and its management encompasses all aspects of handling, from receiving and storing to
shipping [4]. According to studies, there are three primary categories of warehouses:
distribution, production, and contract warehouses, each serving specific roles in storage,
movement, and customer service [5]. The aim is to optimize resource utilization and
enhance service quality to ensure that products are accessible swiftly and in proper
condition [6].

B. Lean Warehousing

Lean warehousing is an approach aimed at minimizing waste throughout the supply
chain, both upstream and downstream [7]. Its objective is to improve warehouse efficiency
and responsiveness to customer demand by reducing fulfillment time [8]. The
implementation of lean warehousing also supports enhancements in both internal and
external company performance [9].

C. Waste

Waste pertains to actions that fail to provide value. The idea of seven categories of
waste was initially presented by Taiichi Ohno [10]. This includes include overproduction,
waiting, transportation, overprocessing, unnecessary inventory, unnecessary motion, and
defects [11]. Waste can be defined as any activity in a work process that fails to add value,
from converting inputs into outputs to their distribution. These activities do not improve
product quality or benefits, but instead increase time and costs without delivering added
value to customers [8]. Waste negatively impacts the company by delaying product
completion beyond targets while providing no added value (non-value added) [12].

D. Value Stream Mapping

Value Stream Mapping, known as VSM, is a method used to illustrate the complete
series of actions in a manufacturing process, encompassing both tasks that add value and
those that do not. It shows the journey from initial materials to the finished product
delivered to consumers, allowing for the recognition of waste and potential areas for
enhancement [13]. In VSM, Process Cycle Efficiency (PCE) is also considered [14]. PCE

is a measure that describes how efficiently a process runs [15]. The formula is as follows:
PCE = g x 100% (1)
Where PCE refers to process cycle efficacy, VA signifies the entirety of value-creating

activities, and 't represents the cumulative lead time.
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E. Value Stream Analysis Tools (VALSAT)

Value Stream Analysis Tools are accurate devices employed to pinpoint waste
thoroughly within the value stream, concentrating on processes that add value as well as
those that do not [16]. This comprehensive chart is utilized to determine the reasons for
waste [17]. Each tool is given a classification of low, medium, or high according to its
evaluation standards, which helps show how significantly waste influences the chosen map.
Furthermore, they help in assessing and examining the kinds of waste that are most prone
to happen and offer suggestions for enhancements [18].

F. Waste Assessment Model

The Waste Evaluation Framework helps in recognizing waste using the seven waste
categories and examines how various waste types are related. Waste types that are closely
linked with others are given priority for reduction or removal since they contribute to non-
value-adding activities [19].

1) Seven Waste Relationship (SWR)

This encompasses all waste streams that are interdependent and mutually influence one
another. The relationships between these waste streams can be represented using the first
letter of each stream, with each relationship denoted by an underscore “ . For example,
O_T indicates that overproduction has a direct effect on transportation [20].

2) Waste Relationship Matrix (WRM)

WRM is a matrix used to assess measurement standards by illustrating the connections
between different categories of waste [21]. The lines demonstrate the impact one kind of
waste has on different types, whereas the vertical sections reveal the extent of the influence
on each waste type. The diagonal features the largest numbers because each waste type is
directly connected to itself [15].

3) Waste Assessment Questionnaire (WAQ)

The Waste Assessment Questionnaire comprises 68 questions across the categories of
man, machine, method, and material. Every question pertains to a particular action
associated with a certain waste type, and the answer choices are assigned values of 1, 0.5,
or 0. The findings from the assessment are subsequently utilized to inform the output of the
WAM tool [22].

G. SW+1H

The SW+1H method is a structured approach for developing action plans by
systematically asking questions to identify root causes. It includes six key aspects include
What (type of waste), Where (location), When (timing), Who (responsible party), Why
(reason), and How (implementation steps) [23].

I11. Method

The study and data collection were carried out directly in the finished goods warehouse
at PT. XYZ, a plastic packaging manufacturing company that produces based on customer
specifications using a Make-to-Order (MTO) system to ensure timely delivery. The
dependent variable is the level of waste in warehouse operations, while the independent
variables consist of the seven types of waste. Data were gathered through literature review,
observation, time studies, interviews, and questionnaire distribution.

Data processing began with the development of a Current State Value Stream Map
(CSVSM) to visualize physical and information flows and determine Process Cycle
Efficiency (PCE) at PT. XYZ. Questionnaire data were then analyzed using the Waste
Assessment Model (WAM) through SWR, WRM, and WAQ to identify critical wastes and
their relationships. Further analysis employed selected Value Stream Analysis Tools
(VALSAT) to classify activities into value-added, non-value-added, and necessary non-
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value-added. Root causes were identified using a fishbone diagram, and improvement
proposals were formulated using SW+1H analysis. Finally, activity simplification was
carried out and a Future State Value Stream Map (FSVSM) was developed to represent the
improved process, followed by discussion, conclusions, and recommendations for future
research.

IV. Result and Discussion

A. Warehouse Process Flow
The following presents data on warechouse flow processes in the finished goods

warehouse of PT. XYZ, consisting of six activity categories:

Receiving H Put Away |—>| Storage |—>| Picking H Loading H Shipping

Figure 1. PT XYZ Warehouse Process Flow

B. Warehouse Activity Flow Process
Based on observations of warehouse activities from receiving to delivery, data on
processing time, activity types, and total duration are obtained as follows:

Tabel 1. Warehousing Activity Time Data

o Time Activity
Code Activities (Minutes) Type
Receiving
Al  Receiving BSTB documents from the production department 3 NNVA
A2  Inspect the quantity of goods received 10 NNVA
A3 Conduct visual and physical quality checks of goods 12 NNVA
A4  Filling out an inspection letter regarding the quality of the goods 5 NNVA
A5  Documenting the results of verification at BSTB 1 NNVA
A6  Placing items in a temporary storage area 4 NNVA
A7  Storing items in a temporary storage area 120 NNVA
A8  Printing the labels of goods that have been verified 5 NNVA
Shipping
F1  Submit the road letter documents to the driver 2 NNVA
F2 Ensur‘ing the goods are safe and closing the delivery truck by 1 NNVA
the driver
F3  Document the delivery process 1 NNVA
Fa Report the number of outbound goods and update the goods data 3 NNVA
on the system
Total Time (Minutes) 1881

C. Current State Value Stream Mapping

Once warehousing activities have been identified, the subsequent step is to create a
Current State Value Stream Mapping (CSVSM) to depict the actual flow of materials and
information throughout the entire warehouse process, as shown in the Figure 2:
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Figure 2. Current State Value Stream Mapping (CSVSM)

From the Figure 2, it is known that the total Process Cycle Efficiency (PCE) in the
company PT. XYZ is 2,02%. With the total lead time needed is 1.881 minutes or equivalent
to 1 day 7 hours 21 minutes.

D. Waste Assessment Model (WAM)
1) Seven Waste Relationship (SWR)

The following provides a summary of the scores and the nature of relationships among
wastes in the warehousing process, derived from the data collected through questionnaires.
These figures are utilized to compute the overall average score based on the five
respondents:

Tabel 2. Result of Average Score Seven Waste Relationship (SWR)

No. Relationship Between Waste Average Score
1. 01 17,8
2. OD 11,6
3. O M 11,8
29. W O 6
30. W I 6
3L W D 7,4

2) Waste Relationship Matrix (WRM)

Next, the relationship level is determined by converting the obtained average scores
into predefined symbols. A higher total score indicates a stronger correlation between
wastes in triggering one another, and vice versa following Tabel 3 below:

Tabel 3. Relationship Between Waste

No.  Relationship Between Waste Average Score Relationship Level
1. 01 17,8 A
2. oD 11,6 I
3. oM 11,8 I
29. P W 6 )
30. NGO 6 )
31. W1 7.4 )

The association weights are divided into five symbol categories, scores of 17-20 = A
(Very Important), 13-16 = E (Especially Important), 9-12 = I (Important), 5-8 = O
(Ordinary), and 1-4 = U (Not Important). Following the analysis of waste relationships
shown in Table 5, the information is subsequently organized into rows and columns in the
Waste Matrix Value displayed in Table 4:
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Tabel 4. Conversion Results according to the Waste Matrix Value form

FT|O I D M T P W
oA A T I T X 1
| I A E E 1T X X
D [ O A O O X 1
M| X T 1T A X T 1
T |0 O U I A X |1
PO O T I X A O
W lo 0 0 X X X A

Additionally, the Waste Matrix Value is expressed as a percentage. The letter F
represents "From," while the letter T symbolizes "To. " Each letter is subsequently
converted into numerical values according to its classification: A (Absolute) = 10, E
(Essential) = 8, I (Important) = 6, O (Occasional) = 4, U (Unimportant) = 2, and X (No

Relationship) = 0. Below, the Waste Matrix Value is displayed in its numerical format:

Tabel 5. Waste Relationship Matrix (WRM) Conversion Results

F/T o I D M T P W  Score %
Q) 10 10 6 6 6 0 6 44 18,49
| 6 10 8 8 6 0 0 38 15,97
D 6 4 10 4 4 0 6 34 14,29
M 0 6 6 10 0 6 6 34 14,29
T 4 4 2 6 10 0 6 32 13,45
P 4 4 6 6 0 10 4 34 14,29
W 4 4 4 0 0 0 10 22 9,24
Score | 34 42 42 40 26 16 38 238 100
Y% 1429 17,65 17,65 16,81 10,92 6,72 1597 100

The results indicate that Overproduction (From O) has the highest influence at 18,49%,
making it the main source of other wastes. Meanwhile, Inventory (To I) and Defects (To
D) have the highest occurrence at 17,65%, showing they are most affected by other wastes.

3) Waste Assessment Questionnaire

The following is a breakdown of the question types used can be seen in Table 6 below:

Tabel 6. Question Type Grouping
M. Cruestlon Tvpe Total (Wi}
Fram (herpraduciion 3
Frowt Irventory
Frorm Defect
From Maosion
From Transporiation

|

= =]

(=
[

From Process

Frowe Halfieg

To Defecis

Tor Mortor

10| Go] - O] LA ] L] bad] =

Lia| &) | ] -]

T Thanspariation

==

Tov Waiting 5

Total Qrueation GE

Based on the inquiries presented above, the data processing will proceed with the WAQ
method to determine and prioritize which type of waste significantly impacts the
inefficiency of the warehousing activities. The outcomes of the calculations are as follows:
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Tabel 7. Waste Assessment Calculation Results
Remarks ] 1 D M T P W
¥ 040808 039444 07599 036792 O410e0 034400 036838
Pj Factor 0,02640 002818 002521 002400 G,00465 000960  $001474
¥j Final 001078 001001 Gu,00948 000883 Q00605 000330 000544
Final Result (%) 19,60 20,21 17,24 16,00 LR i, 0ED
Ranking 2 1 3 E 5 7 f
Based on the data processing results using the Waste Assessment Model (WAM), a
ranking of wastes in the warehousing flow at PT. XYZ is obtained, arranged from highest

to lowest along with their respective percentages.

E. Value Stream Analysis Tools (VALSAT)

In Value Stream Analysis Tools, calculations are carried out by multiplying waste
weights is derived from waste assessment percentages with the weighting factors of each
tool in the Seven Mapping Tools. The following presents the VALSAT results for the seven

types of waste:
Tabel 8. VALSAT Weighting Results

Waste Heighi PAM SCRM  PVF QFM DaM DFA PS5
Chverproduction 19,60 19,60 58,8 - 1960 5880 58 B0 -
Trventory 20,21 Gi,63 1ELEY  &0.63 - L8122 6063 20,21
Defect 17.24 17.24 - - - - - -
Muotion 16,06 144,54 16,06 - 144,54 - - -
Travspartiation 10,5% 98,91 - - - - - 10,99
Chverprocessing B, 54.00 - 1803 5,101 - &0l
Waiting LER 29,01 2901 0,89 - 2967 2067

Total 48402 3576 BRSS L7005 2TD3a& 15501 312

Based on the VALSAT ranking, Process Activity Mapping has the highest score with
a value of 484,02 and is therefore selected as the primary tool for further analysis.
Consequently, a detailed mapping is conducted using Process Activity Mapping (PAM).

F. Process Analysis Mapping (PAM)

Through Process Activity Mapping (PAM), all warehouse activities are identified and
classified into five categories: operation, transportation, inspection, storage, and delay.
Each activity is then evaluated as Value Added (VA), Necessary Non-Value Added
(NNVA), or Non-Value Added (NVA). The following presents a summary of the PAM

results:
Tabel 9. Process Activity Mapping (PAM) Accumulation:

. . . Frequency Time Time
No. Activity Categories Frequency Presentation (minutes) Presentation
1. Operation (O) 16 37,21% 86 5,26%
2. Transportation (T) 8 18,60% 76 4,04%
3. Inspection (I) 13 30,23% 77 4,09%
4.  Storage (S) 2 4,65% 1560 82,93%
5. Delay (D) 4 9,30% 82 3,67%
Total 43 100% 1881 3,67%
. . Frequency Time Time
No. Activity Type Frequency Presentation (minutes) Presentation
1. Value Added Activity (VA) 5 11,63% 38 2,02%
2. Necessary but Non-Value o o
Added Activity (NNVA) 30 69,77% 1736 92,29%
3. Non-Value Added Activity o o
(NVA) 8 18,60% 107 5,69%
Total 43 100% 1881 100%
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G. Analysis Fishbone Diagram
The following presents a fishbone diagram analysis used to identify the root causes of

critical waste at PT. XYZ:

Environment

Measurement

Employees are not thorough

Delay in shipment caused
enough in moenitoring inventory

Manual inventory tracking
by the customer

The inventory in the

15 ina slorage space is

still limited

Waste Of
Inventory

Inventory counts have not been

conducted on a regular basis /' yyere s still @ buildup of products

that are no Im[?;cr needed or have
been unsold for a long time.

Inventery classification policies
that are not yet optimal

Method Material

Figure 3. Fishbone Waste of Inventory

Environment Man

The operator was not careful
enough when picking up the items

The warehouse layout is
disorganized

Lack of communication

Labor shortages

Waste Of
Overproduction

Discrepancies in order data
during the picking process

Inventory has not yet been integrated
into the technology system

Method

Figure 4. Fishbone Waste of Overproduction

Environment

Lack of understanding of
product specifications

Excessive buildup of
material

Monitoring of inventory levels i

the warehouse is not yet optimal

Warchouse capacity is Employee negligence
insufficient

Errors in the use of materidl
handling equipment

Waste Of
Defect

Pallet quality control is not The quality of the box
yet optimal isn't sturdy enough

Pallets in poer cendition

Method Material

Figure 5. Fishbone Waste of Defect

H. Improvement Analysis Using SW+1H Method
Based on these causal factors, improvement proposals are developed to reduce or

minimize waste and enhance process effectiveness at PT. XYZ:
Tabel 10. 5SW+1H Analysis Waste of Inventory
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Waste of Inventory
WHAT WHY WHERE WHEN WHO HOW
Waste )
Waste that Sources of . Person in .
Factor Causes Time Occurs Suggestions for Improvement
occurs Waste Charge
The absence of a Implement an inventory
Workers are less technology-based inventory At the time of the Warehquse management system based on
A management system such as . Supervisor .
careful in X Storage processing of the barcode/RFID scanning and
Man . barcode/scanning leads to and .
controlling . A area goods stored from standardize work procedures to
. high manual activities, . Warehouse . PP
inventory . . production . improve accuracy and minimize
thereby increasing workload Admin errors
and potential inaccuracy. i
L Inventory control is not Conducting regular stock checks,
There is still a . . - e
. optimal and there is no Warehouse identifying items that have been
buildup of - When the goods are . .
. monitoring of the movement Storage . inventory stored for a long time, and
Material products that are stored for a long time R
of goods (fast, slow, non- area - management gradually reducing stock through
not needed/not . . after being produced .
cold moving) so that there is a operator setting the amount of storage or
build-up of products priority of goods expenditure.
. The . The lack of a standardized ‘Warehouse Prepare a regular and structured
implementation . . . stock taking schedule, as well as
X and structured schedule has During operational Supervisor . .
of stock taking . . Storage L . implement a clear stock checking
caused the implementation activities, but without and X
has not been . area procedure by regularly matching
. of stock taking to not run regular stock checks. Warehouse
carried out . . system data and the number of
routinely Admin X
regularly physical goods.
Method The inventory classification Ad]qst inventory classification
- . . criteria by setting more relevant
criteria are not suitable, At the time of . .
Inventory X o time limits for the movement of
. : where the deadline for classifying FSN .
classification .. . Storage . Warehouse goods, as well as conducting
. determining slow moving is goods categories . 2 . . b
policies that are . area A supervisor periodic classification evaluations
- too long, causing low during inventory .
not optimal . to ensure that the grouping of
movements to be stored in management . X
goods is in accordance with actual
the warehouse for longer. ..
conditions.
There is no certainty of When the goods are Set a deadline for picking up goods
X produced and ready .
. . delivery schedules from . . and apply a progressive fee for
Delay in delivery Storage to be shipped, but Marketing .
customers and lack of . . L goods that are not picked up
by customer I . area there is no definite Division . .
coordination regarding the delivery schedule immediately by the customer,
time of picking up goods. according to the company's policy.
i pickine up ¢ from the customer g pany’s policy
Environment Optimizing the use of warehouse
The storage capacity of the When the number of P s
. . space through rearrangement of
‘Warehouse warehouse is not goods increases and LS .
. . Storage Warehouse layout, utilization of vertical space
storage area is proportional to the number exceeds the storage . ’ ..
A area . supervisor (racking system), and addition of
still limited of goods stored, so storage capacity of the o
i storage facilities as needed,
space is limited. warehouse. . N .
according to the company's policy.
Manual inventory Inventory recording that is Implement a technology-based
. . . Item . ‘Warehouse . .
recording still done manually without . During the process of . inventory recording system
. recording e Supervisor R
The stock of an integrated system causes receiving and (barcode/scanning) to ensure the
Measurement . > and . and Y
goods in the a mismatch between recording the number compatibility between system data
. . . storage . Warehouse . AN
warehouse is not inventory data and physical arca of finished goods Admin and physical conditions in real-
yet accurate conditions in the warehouse. time.
Tabel 11. SW-+1H Analysis Waste of Overproduction
Waste of Overproduction
WHAT WHY WHERE WHEN WHO HOW
Waste -
Waste that Sources of . Person in .
Factor Causes Time Occurs Suggestions for Improvement
occurs Waste Charge
Operator negligence in Increase operator accuracy through
Operators are . . S . J .
reading and understanding Picking area During the process of training and briefing, as well as
less careful . S Warehouse . - -
. the number of orders, in the picking up goods for - implement procedures for checking
when picking I . ; supervisor.
up 2oods resulting in the collection of warehouse. delivery needs. the number of goods before the
Pe goods exceeding the needs. loading process.
The submission of order During the process of Convey order Iflf ormation directly
. . Lo .o from the admin to the operator
information to the operator Picking and picking up goods . .
Lack of . . p Warehouse accompanied by an explanation of the
Man L is not clear regarding loading from the storage and . .
communication . . . supervisor. quantity and type of goods, as well as
information on the number process area loading of the goods ? .
reconfirmation before the picking
of goods needed order
process.
There is no planning for At a time when the Adjusting the division of labor and
labor needs that are in Picking and volume of work Warchouse scheduling of labor so that the
Labor limitations accordance with the loading increases with a SUPervisor workload is more balanced and the
operational conditions of the  process area limited number of P : operational process runs more
warehouse. workers. optimally.
Optimize the use of the system so that
Inconsnstenpy of The use of order documents . During the process of order data can be agcessed (_11r§ctly by
order data in the . Area picking o Warehouse the operator without printing
S that still use manuals and picking up goods -
picking process order supervisor. documents, so that the number of
lack of operator accuracy based on order data. X
of goods items taken corresponds to the
uantity ordered.
Method 4 Y
Inventory has There has not been an Warehouse
not bc}:l:n integrated technology During the process of Supervisor Optimize the use of available systems
inteerated into system in inventory Warehouse receiving goods from P and to integrate inventory data in real-time
s management, so inventory storage area production to storage for more accurate inventory recording
the technology LT Warehouse L
recording is still done of goods . and monitoring.
system Admin
manually.
. Excessive accumulation of At the time of Implementing a zoning system by
Unorganized . . B
. goods in the storage area Warehouse moving goods from Warehouse dividing warehouse areas based on the
Environment warehouse . . - .
ayout leads to limited space, so storage area production to SUpervisor. level of movement of goods (fast

the arrangement of the

warehouse

moving, slow moving, and non-

107



ITEJ June-2026, Volume 11 No 1 Page 99 - 111

Waste of Overproduction

WHAT WHY WHERE WHEN WHO HOW
Waste f
Waste that Sources of . Person in .
Factor Causes Time Occurs Suggestions for Improvement
occurs Waste Charge
warehouse layout cannot be moving), making it easier to arrange
carried out in an organized storage and access to pick up goods.
manner.
Tabel 12. SW+1H Analysis Waste of Defect
Waste of Defect
Waste WHAT WHY WHERE WHEN WHO HOW
Factor Waste that occurs Causes Sources of Time Occurs Person in Suggestions for Improvement
Waste Charge
The high variety of products During the process Provide training related to product
Lack of and limited specification of moving from specifications and appropriate
understanding of information due to the lack of Movine area production to Warehouse handling, accompanied by work
product adequate training or & warehouse and supervisor. guidelines so that operators
specifications explanation related to product during order understand the characteristics of
characteristics and handling. processing each product.
Monitorine the There are still items that are
itoring stored for a long period of During the process Monitor inventory conditions
condition of old . . . Lo . X
X - time without movement, so of storing and Warehouse periodically and provide markings
inventory in the . . Storage Area X X
. there is the potential to controlling the supervisor. on goods that have been stored for a
Man warehouse is not . . . . o o
optimal experience a decrease in inventory of goods long time to facilitate supervision.
P quality
Lack of thoroughness and During the process Improve the discipline and accuracy
T . Warehouse . S
Employee discipline of workers in operational of arranging goods Warehouse of workers through supervision and
negligence carrying out operational P arca (transfer, storage supervisor. clear work directions in the
processes, and processing) implementation of operations.
i ) Lack of understanding and Moving and During Fhe process Pro_vlde tram_mg on the use of
Material handling X Lo of moving goods, Warehouse material handling tools and ensure
skill of operators in using storage . . . .
error R N material handling SUpervisor. operators use tools according to
material handling tools areas. .
tools are used. established procedures.
. The speFlﬁcatlonls of the box Warehouse . Using a box with stronger
The quality of the packaging material used are . During the process X A .
P . . packaging S . Warehouse specifications and adding a corner
box packaging is not in accordance with the of storing, stacking, . . .
- and storage - SUpervisor. guard to increase resistance to
not strong enough load and characteristics of the or moving goods. R
. area pressure and impact.
Material product.
. During th . .
. Lack of supervision and Goods urng the process Periodically check the condition of
Less suitable pallet L o X of using pallets in Warehouse
- monitoring of the condition of  stacking and - the pallet and replace pallets that are
conditions the process of supervisor. .
the pallets used storage areas . damaged or unsuitable for use.
storing goods
There are no clear standards During the process Establish pallet eligibility criteria,
Pallet quality and procedures for pallet Goods '8 the proce: check the condition before use, and
. . X of using pallets in Warehouse
Method control is not quality control, so that stacking and . separate damaged pallets to be
. - . the process of supervisor. .
optimal unsuitable pallets are still storage areas g replaced or repaired so that they are
. . storing goods . .
used in operations. not reused in operations.
There is still a buildup of Adjusts stack limits based on
Excessive material products that exceed the load Warehouse At the time of Warehouse material weight and provides visual
build-up resistance limit causing the storage area storage of goods supervisor. marking to ensure loads don't exceed
array to become unstable capacity.
. Insufficient warehouse . .
Environment - Optimize warehouse capacity
capacity causes some goods through layout rearrangement and
Insufficient to be stored outside the Warehouse At the time of Warehouse ough layout rearrang
. . vertical space utilization, as well as
warehouse capacity warehouse area, so they have storage area storage of goods supervisor.

the potential to be damaged
and become defective.

limiting storage outside the
warehouse area.

.D—i

Future Value Stream Mapping
In Future State Value Stream Mapping (FSVSM), once improvement proposals are
established, activities are streamlined to enhance efficiency by eliminating NVA and
reducing NNVA. The following presents the adjusted time for warehouse operational
processes at PT. XYZ, as shown in the Figure

[ i |

6:

Figure 6. Future Value Stream Mapping (CVSM)
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After the proposed improvements were implemented, a calculation was carried out on
the efficiency of warehousing activities at PT. XYZ to find out the time efficiency
improvement. Here is the calculation:

Process Cycle Efficiency (PCE) = % X 100%
= 38 0 = 0
ooz < 100% =3,61%

Based on the calculation results, the proposed improvements increase warehousing
efficiency by 1,59%, indicating a reduction in non-value-added activities and a more
efficient process, along with simpler FSVSM and process activity mapping aligned with
expected conditions.

The enhancements designed to reduce waste are anticipated to influence the outcomes
of Process Activity Mapping (PAM), where simplification occurs based on expected results
following implementation. Below is a comparison of the situation before and after the
suggested improvements at Table 13 below:

Tabel 13. Comparison of Frequency and Time of Activity Before and After Improvements

No. Activity Categories Frequency Frequency Time Before Time After

Before After (minutes) (minutes)
1.  Operation (O) 16 13 86 63
2. Transportation (T) 8 7 76 74
3. Inspection (I) 13 13 77 77
4.  Storage (S) 2 2 1560 840
5.  Delay (D) 4 0 82 0
Total 43 35 1881 1054
.. Frequency Frekuensi Time Before Time After
No. Activity Type Before After (minutes) (minutes)
1.  Value Added Activity (VA) 5 5 38 38
2. Necessary but Non-Value
Added Activity (N\NVA) 30 30 1736 1016
3.  Non-Value Added Activity
(NVA) 8 0 107 0
Total 43 35 1881 1054

After simplification, the number of activities decreased from 43 to 35, reducing 8
activities. Warehouse operational time dropped from 1.881 minutes to 1.054 minutes. Non-
Value Added (NVA) activities were completely eliminated (from 107 minutes to 0), while
Necessary Non-Value Added (NNVA) time was reduced from 1.736 minutes to 1.016
minutes. These improvements significantly reduce lead time and enhance overall
warehouse efficiency.

IV. Conclusion

The study conducted at PT. XYZ identified three primary types of waste in the
warehousing process: inventory waste (20,21%), overproduction waste (19,60%), and
defect waste (17,24%). Using Value Stream Mapping (VSM), Value Stream Analysis
Tools (VALSAT), and Process Activity Mapping (PAM), it was found that the total lead
time is 1.881 minutes, with only 38 minutes categorized as Value Added Activity (VA).
The primary sources of waste were identified using a fishbone diagram, and suggestions
for improvement were outlined through a SW+1H analysis aimed at waste elimination.
These recommendations include adopting a real-time barcode/RFID system, standardizing
procedures, reorganizing warehouse zones, setting limits on storage duration, and
conducting regular inventory checks. Following the implementation of these improvement
suggestions, Future Value Stream Mapping showed a reduction in lead time by 827
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minutes, decreasing from 1.881 minutes to 1.054 minutes. Furthermore, the Process Cycle
Efficiency (PCE) increased by 1,59%, rising from 2,02% to 3,61%.
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