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Abstract

PT. XYZ is a logistics service company located in Batam. The problems that occur at this time are the problem of
overcrowding in the warehouse and wrong sorting. This study aims to identify how the proposed efficiency
improvement in the distribution system of goods using the cross docking method. The method that will be used in this
research is the cross docking method. Cross docking is eliminating the storage process in the warehouse, so it can save
time and money. The cross docking distribution system does not have continuous storage of goods, because its
function is only a transit point for a shipment of goods. Goods are not stored for a long time, so the flow of goods is
received until they are sent back, which is about 2-3 hours, or a maximum of 12 hours, in the warehouse, there are no
available shelves or zero inventory. Based on the research, the data processing and discussion results are very
profitable, namely efficiency for zero inventory. Shows that if the company adds 1 sorting table to 6 sorting tables
with a result of 90,000kg, once loading and unloading aircraft is +77,000kg, this can be shown to be
90,000kg>77,000kg efficiency is generated because the output of the sorting table is greater than the incoming input
so that there are no goods stored in the warehouse and increase the number of trucks by 10 units, then the delivery of
goods can be done one way and no goods are stored in the warechouse. The results of the analysis can be said that the
application of cross docking in the company gains efficiency in the distribution of goods to expedition partners.
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1. Introduction

In today's global era, various companies are competing to improve efficiency to gain profit, one of which is by paying
attention to the problem of the logistics distribution system. According to Li, logistics is the management of the flow
of goods from a point of origin ending at the point of consumption to meet certain demands, for example, directed to
consumers or companies (Li, 2014). The types of goods in the logistics sector consist of physical tangible objects such
as food, building materials, animals, equipment, and fluids. Similarly, the movement of intangible objects (abstract)
such as time, information, particles, and energy. Physical goods logistics generally involve the integration of
information flow, material handling, production, packaging, inventory, transportation, warehousing, and security.
Complexity in logistics can be analyzed, described into a model, visualized, and optimized with existing simulation
software.

One of the logistics service companies, precisely in Batam, is a freight forwarding company that manages loading and
unloading, cargo container transportation services, air warehousing services, temporary storage places, and property
rental services, both closed and open warehouses, as well as public refueling station services. PT. XYZ has a problem
regarding distribution efficiency performance. Based on the identification of data from the customer, there are several
problems faced, namely the problem of full load in the warehouse, rescheduling aircraft, and wrong sorting of goods.

2. Method

This research was conducted at a logistics company based on Batam City. The period from this research is January
2022 to June 2022. In this primary data, the data collected is the result of interviews. The technique of collecting data
by interview is to get information by asking directly employees who work at PT XYZ. Secondary data is supporting
data for the research conducted. The secondary data collected includes supporting data for designing a cross docking
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distribution system, such as documents, records, official archives, and other literature relevant to the problem under
study.

The population is the whole of an object or subject that has certain quantities and characteristics to be studied. The
population provides research information (data) which can then be concluded (Sugiyono, 2014). The population of
this study is all items that use the X plane. According to Siyoto, the sample is a part of the total population, or a small
part of the population taken according to the procedure so that it can represent the population. The sample in this study
is the goods that accumulate in the warehouse and the number of samples from this research is 97 (Siyoto & Sodik,
2015).

This research has two types of variables: the independent variable and the dependent variable. The independent
variable is a variable that can influence/be the cause of changes in research (Andersson et al., 2020). The independent
variable in this study is the type of truck transporting goods. The dependent variable is the variable that is
influenced/caused, due to the presence of an independent variable (Andersson et al., 2020). The dependent variable in
this study is the distribution of goods.

This research also has operational variables of truckload distribution which are divided into two categories, namely:

a. Full truck distribution load
A full truckload is a full truckload. Full Truckload Shipping is used for large shipments that require entire truck
space. With Full Truckload delivery, delivery of goods is carried out exclusively, where one item loaded in one
truck comes from one shipper. The sender can order a truck with full capacity and also not fully loaded during
delivery, this makes the sender not have to worry about the shipment being mixed with other goods (Kim et al.,
2022).

b. Truck distribution load is not full
An incomplete truckload is the delivery of various goods by several shippers in one truck, which serves as the
fulfillment of truck capacity (Kim et al., 2022).

3. Analysis and Result
A. Warehouse Distribution System
The following are the stages of data processing in the distribution system of the logistics company under study,
namely:
a.  Warehousing System
1. Receive a buffer request form
2. Identify goods and packing
3. Process receipts
4. Arrange delivery
b. Truck Scheduling
1. The receiving truck arrives at the receiving dock and unloads the product to the airport receiver.
The product is scanned and verified at the receiving dock. In some cross docking systems, the product is
also weighed, measured, and labeled at the receiving dock.
3. Products are placed on a sorting system and sorted by destination.
4. The product is transferred to the proper location in the shipping dock.
5. The delivery truck loads the product from the shipping dock and leaves the shipping dock.
Here are the details of the distribution of goods for the XYZ aircraft, namely:
a. XYZ aircraft expedition, turnover at 10 expedition partners +14,000 kg per week.
b. Loading and unloading route to Batam, from:

e East : Surabaya
e West : Jakarta
e Sumatra : Medan, Deli Serdang dan Pekanbaru.

Capacity of aircraft is £233.000 kg

The aircraft conducts 2 loadings and unloading of goods a day in Batam

PT. XYZ have 1 truck for 1 Mitra, they have 10 partners so they also have 10 truck.
1 truck can load 13 pallets, containing from 1 pallet 15 sack, 1 sack weight is +20kg
Aircraft unloading once an item weighing +77,000kg
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h. There are 5 sorting tables, 1 sorting table can be sorting + 15.000 kg/day
2. Calculation of goods allocation
a. 5 sorting table x 15.000 kg = 75.000kg/once loading and unloading in a day. 75.000 x 2 = 150.000kg if overtime,
there are still 2,000 kg left unsorted/day x 7 days = 14.000kg stock in warehouse.
b. Delivery per truck 75.000kg : 3.900kg = 19 trucks, while the trucks owned by 10 trucks. If delivery is carried out,
the truck will deliver 2 times to the expedition partner.

The distribution of the X aircraft expedition has so far implemented a buffer with a period of one week or as much as
14,000 kg in its main warehouse (Figure 1).
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Figure 1. Main warehouse floor plan as a distribution center

Distribution System

Things that are considered less efficient and effective are goods entering the main warehouse, storage is not only for
one main partner but also for goods from other partners with unclear allocations for both the amount and type of goods.
Goods are allocated based on a certain percentage regardless of the type of goods, although it is known that each
partner has different types of goods with different categories. In the main warehouse, there are goods with long-term

storage due to the irregular location of the storage of goods. The flow of goods and information can be seen as follows
in Figure 2:
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Figure 2. Goods Flow
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Figure 3. Old Job Process

The Figure 3 explains that the process of goods coming to the main warehouse, to the checking and sorting floor after
that the goods are distributed directly and the goods are separated into two warehouse categories, namely large
warehouses and mutation warehouses after that, then distributed to each expedition partner.
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Figure 4. Goods Flow and Information Flow before Cross Docking Design

Figure 4 above explains that the work carried out is divided into two streams, first is the flow of goods and the second
is the flow of information. The flow of goods in the work is as follows:
1. Incoming, where the goods are unloaded from the aircraft and taken to the sorting place.
2. Admin Sort, goods are received admin sort and checked and validated.
3. Warehouse, goods after sorting there are stored in the storage warehouse.
4. Distribution, goods after sorting there are directly sent to partners.
The flow of information in this work is as follows:
1. Input Data
2. Barcode for validation data
3. Choice, in this stage we choose input data to warehouse or outgoing to customer
4. Warehouse

© IEOM Society International
2113



Proceedings of the 5th European International Conference on Industrial Engineering and Operations Management

Sidney, Australian, December 20-22, 2022

5. Distribution

B. Distribution Crossdocking System Design

Crossdocking Distribution System

The cross docking system aims to ensure that goods can be delivered directly to partners without storing them
in the DC warehouse. Added 1 table for sorting and added 10 trucks, so each partner has 2 expedition trucks to deliver

goods packages.

a. Sorting table 15,000 kg x 6 = 90,000 kg/one loading and unloading in a day. 75,000 x 2 = 150,000 kg for overtime
work, then 90,000 kg x 2 = 180,000 kg of goods can be sorted without doing warehouse storage because 180,000

kg > 150,000 kg.

b. Delivery per truck 75,000kg : 3,900kg = 19 trucks, 10 existing trucks plus 10 trucks to help deliver goods, so no

goods are stored.
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Figure 5. Distribution center plan

The difference (Figure 5) between the crossdocking distribution system with the previous system is that there is no
storage area for goods shelves and a number of work desks are added. The flow of goods distribution administration
system in DC can be seen in detail, as follows in Figure 6:
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Figure 6. Flowchart Crossdocking Distribution System
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Figure 7. Goods Flow
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Figure 8. Flow of Goods and Recording to Partner Shipments

The Figure 7 and figure 8 explains that the flow of goods distribution using the crossdocking method is by eliminating
the storage/warchouse area. The difference between the old distribution flow and the new design is that there is no
place to store goods, in the new distribution design process the goods arrive at the sorting point directly distributed to
expedition partners so that no goods are stored.
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Figure 9. Goods Flow and Information Flow after Cross Docking Design

In the explanation of the Figure 9 above, it shows the goods that have arrived, the barcode process is carried out then
inputting data containing data on shipping goods and identification of goods is then sent to each expedition partner.

C. Calculation

In this study, the number of existing populations is uncertain depending on the consumer who makes the delivery of
goods, for that the number of samples used is 97 samples (Riduwan & Akdon, 2013). From the 97 samples, the results
of data processing are shown below in Table 1.

Table 1. Uji Normalitas Data

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Meja_Sortir .313 97 .000 .748 97 .000
Jumlah_Packing .343 97 .000 .636 97 .000
Waktu_distribusi .343 97 .000 .636 97 .000

penyimpanan

a. Lilliefors Significance Correction

In Table 1 above is the normality test of research data after applying cross-docking to the existing distribution
system. From the data normality test obtained it is known that the data is not normally distributed. Where seen from
the sig value on the Kolmogorov-Smirnov test is less than 0.05. This is because indeed in this distribution it must be
conditioned that the goods sent do not exceed the capacity of the aircraft and there cannot be too many of them. So it
cannot follow the existing normal distribution.
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Table 2. Uji Reabilitas

Case Processing Summary

N %
Cases Valid 97 100.0
Excluded?® 0 .0
Total 97 100.0
Reliability Statistics N=97 1=0,199
Cronbach's
Alpha N of Items
.658 3

Table 2 shows Cronbach's Alpha of these three things is greater also than 0.6. For the reliability test, it can be seen
from the Cronbach’s alpha, if the Cronbach alpha is more than 0.6 then it is said to be reliable. Cronbach's Alpha
obtained was 0.658 which means it is greater than 0.6.

Table 3. Uji Validitas

Correlations
Waktu_distribusi
Meja sortir | Jumlah packing| penyimpanan
Meja_sortir Pearson 1 -281™ .905™
Correlation
Sig. (2-tailed) .005 .000
N 97 97 97
Jumlah_packing Pearson -281™ 1 010
Correlation
Sig. (2-tailed) .005 921
N 97 97 97
Waktu distribusi_penyim Pearson .905™ 010 1
panan Correlation
Sig. (2-tailed) .000 921
N 97 97 97

On the sorting table the data retrieved is the number of sort admins used at the time of data retrieval. This will certainly
affect the sorting time of the goods that arrive, this will indirectly certainly affect the existing distribution time. The
number of packings is data on the number of goods coming or entering from planes coming to the Batam area. At the
time of distribution, the storage loading data the length of the distribution takes place after implementing the cross
docking design that has been designed..

The table above (Table 3) has been declared valid because it is in accordance with the provisions of the validity
and reliability test. The basis for taking the validity test consists of two provisions, namely:

1. Pearson validity test (If the value of r count is more than r table = valid)

2. The significance value is 5% (If the significance value is less than 0.05 = valid)

The following is a design of the number of goods using the cross docking method.

selisih rata—rata waktu distribusi

x100% = =2 x100% =46,4% (Efisiensi waktu)

rata—rata waktu distribusi lama
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The difference in the details of the data from the previous one is that data that has been designed using a cross docking
system is more efficient due to the loss of 46,4% time in storing goods that will be stored on shelves to make the
system work faster in sending goods to customers directly.

4. Conclusion
Based on the results of the design of the distribution center warehouse in the research that has been carried out using
the cross docking method, the conclusions are:

1. Before designing the distribution center cross docking system, the thing that needs to be done is to identify the
old warehouse first and then make a detailed schematic sequentially regarding the tasks and arrangement of the
workflow of the distribution of goods.

2. In designing new dc requirements, there are several stages to clarify the process, namely identification of dc
needs to be based on interviews with related parties.

3. The design of the cross docking system that has been made can eliminate 12% of the time so that it can save time
in carrying out goods distribution work operations.
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