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Abstract

The purpose of this study is to minimize waste in order to reduce lead time delivery at PT
X. The method that the author uses in this research is a quantitative method with data

analysis techniques using value stream mapping and seven waste analysis. The data
collection technique that the author uses is interviews, observations, and company
documents. The results of this study succeeded in reducing the lead time from 11 days,
31 hours 35 minutes, to 10 days, 23 hours 35 minutes if the operational unit is on standby.
Furthermore, if the operational unit is on standby after 17 days 28 hours 35 minutes, it
becomes 10 days 29 hours 35 minutes.

Lead Time Reduction; Seven Waste Analysis; Value Stream Mapping; Waste Elimination.
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INTRODUCTION

PT X has two types of business activities,
namely B2B and B2C activities. For B2C, it is
meant to be a daily cash flow, and for the
company's operating costs, customers of B2C
are mainly MSMEs, end users, and several
projects or events that require wholesale
suppliers.

For B2B, PT X has 3 customers: PT A, PT
B, and PT C (as shown in Fig. 1). Each
customer has a different warehouse.
However, all these 3 customers have one
thing in common: they do not tolerate delivery
delays.

Based on the data received from the
company, the order processing process for the
period 2020-2021:

» Delivery to PT A of 24 shipments, 19
delayed with a delay of 5-47 days.

* Delivery to PT B of 7 shipments; 5 were
delayed with a delay of 38-83 days.

Moreover, that is a serious issue that
companies need to address soon if they want
their business to thrive and be sustainable. It
should be noted that the company's customer
does not specify a maximum delay limit, which
means there is no tolerance for delays.

This zero tolerance is enforced because
the items shipped from PT X are food and
beverage ingredients that are an important
part of the customer's business. Like PT A
issuing orders to feed its employees in Jakarta

and mines in Papua and Kalimantan. Then PT
B for later resale at several airports in
Indonesia. At the same time, PT C fills the co-
op store in their office setting.

Many factors affect delivery delays, as was
the case with PT X, from internal factors such
as PT X only has 1 unit of the operational truck
to send goods to customers and is also used
to scout for goods or goods to factories or
suppliers. Another internal factor is if
employees are exposed to the COVID-19
virus, which requires a quarantine of at least
14 days, this is enough to hamper PT X's
business processes.

From the 42 total orders placed by PT X
with suppliers in the form of factories or
distributors for May 2020 to June 2021, 11
orders experienced sourcing delays, and 31
other orders were shipped on time by the
suppliers.

To minimize delivery delays to B2B
customers by reducing lead time in delivering
goods to PT X's customers, this can be done
using several methods such as Value Stream
Mapping, Process Diagram Mapping, and time
mapping functions.

From several options, the author chooses
to use the value stream mapping method
because, in this case, it is necessary to
describe the flow of business activities in
detail, and it is necessary to separate value-
added activities and non-value-added
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activities so that the authors can be more
precise in finding waste.

Efforts are made to approach the lean
concept, and also value stream mapping has
been proven to be successfully demonstrated
in all industries (Shou et al.,, 2017). Lean
manufacturing is a way to streamline and
increase effectiveness by developing methods
to increase production and minimize waste
developed by Toyota after World War I
(Nadeem et al., 2017). The application of lean
will use the seven waste analysis methods to
identify existing waste; in addition to using the
seven waste analysis methods, the author will
also use the value stream mapping method
because it reduces waste. Value stream
mapping is a series of activities that contain
value-added and non-value-added activities
needed to provide a product ordered by
customers through the mainstream related to
the entire supply chain (Md. Abu Sayid Mia,
2017). So it must be understood in advance
that the entire business activity from the
beginning to the end of the business process
takes place so that it is found which processes
have a waste of time and can still be reduced
to make it even shorter. Due to high customer
expectations, companies must adapt quickly
to satisfy customers (Sudhakara et al., 2020).

The purpose of this research is to make
business processes at PT X more optimal to
increase customer satisfaction owned by the
company so that it can run a sustainable
business as expected, namely to satisfy
consumers, one of which is by sending orders
on time.

LITERATURE REVIEW

Supply Chain Management

Supply chain management describes all
coordination in the supply chain, starting from
raw materials to customers' hands; thus,
supply chain management includes suppliers,
service providers, distributors, and customers
(Heizer et al., n.d., 2017). So, in other words,
supply chain management is planning that
aims to make the fulfilment of customer
orders more effective and efficient.

Lean Operation

A lean operation, in general, can be
explained as a Japanese concept of dynamics
in manufacturing and is widely practiced by
many organizations and companies to reduce
waste, increase productivity, and overcome
environmental impacts; this effort has grown

over the last few decades (Purushothaman et
al., 2020 ). In other studies, lean can be
defined as a system that eliminates waste and
focuses on the company's goal of increasing
customer satisfaction (Heizer et al.,, n.d.,
2017). In essence, companies or organizations
use lean to reduce waste in their activities and
to improve performance (Mardin et al., 2019).
Furthermore, lean also aims to provide
customers with a zero-waste process with
continuous performance improvement (Heizer
etal., n.d., 2017). Lean operation is quite easy
for employees to solve a problem because lean
is @ human-based system concept that makes
it easier for employees to solve problems in
their workplace (Mardin et al., 2019).

Lead Time

Lead timecannot be promised due to
uncertainty in procurement, production,
transportation, and other unforeseen events
that cause uncontrollable time, leading to
customer dissatisfaction (Stefan et al., 2021).
Lead time is also one of the important aspects
of a company's business processes because it
affects the effectiveness of all of the
company's business processes, so the right
decision must be made in selecting the lead
time (Negi & Wood, 2019).

The length of the lead time also affects
customer satisfaction because if it is not
minimized, it can result in delays in delivery
and others. However, the lead time can still be
reduced to several parts to be more efficient
and effective.

Seven Waste Analysis

Lean has the aim of perfecting production
activities to be efficient and effective, where
there is no waste and non-value added
activity, which means that every activity or
product cannot provide value; the product or
activity can be said to be waste (Heizer et al.,
n.d., 2017 ). In their book, Jay Hazer and
Berry R have summarized a concept from
Taichi Ohno, namely the concept of seven
waste analysis which contains:
Waste of Overproduction: a condition where it
produces more than the number of customer
orders which is one of the causes of the
bullwhip effect.
Waste of Queues: Waiting time that does not
generate values or unnecessary waiting time.
Waste of Transportation: The process of
moving goods between warehouses or
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factories with inefficient routes that can cause
wasting time.
Waste of Inventory: Storage of excessive
production raw materials or storage of finished
products that can cause waste.
Waste of Motion: Unnecessary mobilization of
goods or employees can also cause waste.
Waste of Over processing: Activities carried
out in the production process but not really
needed, or non-value-added activities will also
cause waste.
Waste of Defective Product: Products that are
rejected or returned either because of wrong
delivery, damage, defects, or warranty claims
can result in double work, which is waste.
Seven waste analysis is applied because
eliminating waste can impact the use of
resources more effectively and efficiently to
make business processes more optimal
(Widodo et al., 2020). If waste elimination can
be carried out continuously, the company will
be able to maintain its profits (Heizer et al.,
n.d., 2017).

Value Stream Mapping

Value stream mapping has been widely
defined by experts in recent times who say
that value stream mapping is a way to
visualize an information flow from a business
process (Johari et al., 2018). Value stream
mapping also helps management in getting
information about the company's business
flow and also getting information about non-
value added activities and their effects on the
company's business processes (Johari et al.,
2018). In one study, it was stated that lean
manufacturing has tools that are commonly
used to help identify waste and find solutions
for that waste. The goal is to reduce or even
eliminate non-value-added activities so that
business processes are more effective and
efficient and make customers feel satisfied
with what they get (Dinis-Carvalho et al.,
2019). In another study, it was also explained
that value stream mapping is a tool to help
understand processes and provide added
value to help companies reduce waste (Heizer
et al,, n.d., 2017).

Value stream mapping (Fig. 2) uses a
series of streams with image symbols that are
used to improve the visualization of the flow
and also highlight the waste contained in non-
value added activities after being separated
from value added activities (Seth et al., 2017).

Fishbone Chart

A Fishbone chartis an analysis shaped like
a fishbone that calculates the factors that
affect the quality of a product, such as humans
or employees, machines, materials, processes,
and the environment (Sui et al., 2018).

After the fishbone chart has been filled in
and refined, the researcher can systematically
summarize or conclude the factors that
influence an event and propose preventive
measures. The steps for improving the
fishbone chart in the journal from (Sui et al.,
2018) are as follows:

Survey: To understand comprehensively and
prepare accurate charts for analysis.
Troubleshooting: The next survey results are
described using a fishbone chart.

Cause Analysis: Classify the data according to
the importance of the survey and according to
the group of reasons.

RESEARCH METHODS

The method used in this study is a
guantitative research method. The type of
research that will be used in this research is a
case study that aims to find out what wastes
occur in business processes at PT X that
cause delays in sending orders to company
customers. This study uses cross-sectional
dimensions.

The first step is to map the business
processes studied using the value stream
mapping method to separate value-added and
non-value-added activities from determining
which parts can be optimized. The next step is
categorizing the waste contained in the
business process into 7 waste analyses
according to their respective categories. Next,
find a solution to overcome the waste and
minimize and replace it with value-added
activity; it will be able to reduce the current
lead time so that it can send orders to
customers more on time.

RESULTS AND DISCUSSION

In the current value stream mapping of PT
X (Fig. 3 and Fig. 4), if the operational unit is
on standby, there is an average lead time of
11 days and 31 hours 35 minutes.
Furthermore, it is broken down into value-
added activities 7 days, 23 hours, and non-
value-added activities 4 days, 8 hours 35
minutes, such as travel, non-work hours, data
transmission, information delivery, moving
goods, and preparation for the next series.
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Efficiency is 64.4%. In PT X's business
activities, the purchasing department of the
operational division must also go to
supermarkets to complete goods that are
lacking from vendors to complete ordered
goods that vendors do not sell.

Furthermore, suppose the operational unit
needs to be on standby. In that case, it has a
total lead time of 17 days 28 hours 25 minutes,
which is then divided into 2 groups, namely the
value-added activity of 7 days 23 hours and
non-value-added activity of 10 days 5 hours 25
minutes, different from when the standby unit
here has an efficiency level of only 43.76%.

After identifying the waste in the company's
business flow and using a fishbone diagram
(Tabel. 2), a value stream mapping containing
the business flow has been optimized by
reducing the identified waste. It can be seen
that there are several changes in value-added
activities and non-value-added activities,
which is a total of 10 days 23 hours 35 minutes
which means 1 day 8 hours down from the
previous total lead time. The total time is
divided into 2, namely 7 days, 19 hours as a
value-added activity, and 3 days 4 hours 35
minutes as a non-value-added activity. The
level of business process efficiency also
increases to 70.97%.

In the value stream mapping from the
company after being optimized (Fig. 5 and Fig.
6), if the operational unit is off standby, there
is a considerable change in the total lead time.
With a total lead time of 10 days, 29 hours 35
minutes, divided into 7 days, 21 hours for
value-added activities, and 3 days 8 hours 35
minutes for non-value-added activities. This
figure is certainly much reduced from the
previous one, which had a total lead time of 17
days, 28 hours, and 35 minutes; besides that,
the efficiency level also increased to 70.12%
after being optimized. The reduction in non-
value-added activity occurs when the
company hires a freight forwarder to deliver
goods to the customer instead of waiting for
the operational unit to arrive and be available.

CONCLUSION
Seven Waste that occurs in PT X's
business processes is Waste of

overproduction, Waste of queues, Waste of
transportation, Waste of inventory, Waste of
motion, Waste of processing, and Waste of
defective products. Moreover, there are
several identified wastes, namely:

a. Waste of queues:

e Queuing at the cashier of a store or
supermarket.

e Waiting for the president director's
response to approve.

e Waiting for answers and confirmation
from vendors and or suppliers.

e Waiting for their turn to unload at the
customer's place.

b. Waste of transportation:

¢ Not the fastest route.

e Routes to supermarkets or shops are
random and unplanned, so they are
back and forth and ineffective.

c. Waste of inventory: Goods are unloaded
and arranged in front of the warehouse.

d. Waste of over-processing: Goods that
have been unloaded and arranged in
front of the warehouse are put into the
warehouse and rearranged,

e. Waste of Defective Products:

e Goods from vendors or suppliers that
are not eligible will be returned.

e The customer will return items that are
not eligible.

To reduce lead time on delivery, the author
optimizes business processes by eliminating
waste that can be eliminated and cutting non-
value added activities in PT X's business
processes. And the lead time in business
processes when the standby unit is reduced
from the previous 11 days 31 hours 35
minutes, to 10 day 23 hours 35 minutes. And
if the unit is not on standby before 17 days 28
hours 35 minutes, it becomes 10 days 29
hours 35 minutes. This is supported by the
results of the calculation of the lead time
efficiency which was originally in the initial
state when standby was only 64.4% and
increased in the future state to 70.97% and in
the initial condition of the non-standby unit
there was also an increase which previously
only increased by 43.76%. to 70.97% in the
future state.
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Figure 2. Values Stream Mapping Framework
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Figure 6. Future Values Stream Mapping Unit Not Standby
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