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Abstract — Almost every industry requires inventory
management. Inventory management is very important in the
warehousing and e-commerce industry to ensure product
availability. Warehousing & E-commerce industries are in
tremendous pressure due to high competition in the marketplace.
Hence, there is constant requirement to focus on inventory
management technique and improve process efficiency, minimize
the operational cost. Inventory holds a major portion for the
expenses of the industry. This leads to focusing on improvement
in inventory management model and streamlining the operations.
Organizations need to have a strict adherence to inventory
control and warehouse operations to continuously improve and
increase the efficacy of the process, be it warehousing or E-
commerce industry. Maintaining the inventory at optimum level
with minimum obsolete or expiration of inventory and the lowest
inventory management related expenses are the main attributes
which help a company stay in the competition. In simple words,
organizations need to put a continuous effort to improve their
Efficiency and Effectiveness. This paper focuses on
implementation of First In First Out inventory management
model by redesigning the warehouse processes. The main aim of
the study is to carefully analyze the existing system, identify the
gaps and loopholes, concentrate on the most important areas for
development, identify best practices, and ultimately propose
action plans and proposals for their implementation and
execution.

Keywords — First In First Out (FIFO), Inventory
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I. INTRODUCTION

E-commerce industries are facing various challenges and
pressure, especially the companies having their own finished
product inventory to minimize the cost related with inventory
handling because of day by day increasing market
competition. Therefore, it is important for e-commerce
industries to minimize the inventory management and
operation expenses without affecting the efficiency of the
process by adopting proper inventory management model.
Proper inventory management aims at optimum inventory
handling cost with maximum efficiency and effectiveness of
the process. The study was conducted in one of the leading e-
commerce industries dealing with home decor and furniture
segment. The organization deals with two types of inventories,
first one is 'marketplace’ which is directly sold to the
customers by vendors, the organizations act as a service
platform & logistics partner for them. Another one is
'‘warehouse inventory'. This inventory is stored with the
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organization in their warehouse. This study only aimed at
warehouse inventory which is stored at warehouse. The
material inflow in the warehouse is followed as per the Fig.1.
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Fig. 1. Material Inflow at Warehouse

There are a variety of approaches that can be used in a
single company, such as the just-in-time technique provided
for merchandise to be delivered if it fell below a certain
threshold, batch control is a mechanism that allows a firm to
place an order at a predetermined time interval with a
predetermined amount, the FIFO technique, which maintains
stock depending on the date of receipt, is commonly used for
perishable items or the items having warranty periods[1]. The
general process flow at warehouse is adopted according to the
Fig.2concept.

Fig.2. General Process Flow at Warehouse

First-In-First-Out (FIFO) is an acronym for "First-In,
First-Out." The FIFO technique is a system for inventory
control that keeps stock depending on the date (received &
sale). The initial batch of products received must be sold or
distributed to customers. In terms of inventory accounting
models, FIFO is classified as a perpetual inventory system.
The FIFO technique will ensure that the oldest stock gets
flushed out and that the inventory in hand is fresh. The
furniture industry year average sale for Mumbai warehouse is
shown in the fig. 3.
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Yearly Average sale at Mumbai Warehouse
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Fig. 3. Category wise yearly sales

Il. LITERATURE REVIEW

The FIFO method (first in, first out) is a technique of
valuing First In First Out inventory based on the assumption
that the first item purchased is the first thing utilized or sold,
independent of physical flow[2]. The primary goal of
inventory management is to improve customer service,
increase buying and production efficiency, reduce inventory
investment, and increase profit. The First in First Out (FIFO)
approach should be utilized to improve the utilization of raw
materials and reduce raw material loss owing to stock
expiration. [3]. Because the first purchased item is the first
one withdrawn from the inventory account, and the remaining
balance comprises of goods at newer cost prices, the price put
into the balance sheet becomes balanced. Equalizing the
physical flow of products is one of FIFO's aims[2,4]. In the
actual world, most managers adhere to the FIFO rule of
inventory flow. According to studies, a FIFO issuing strategy
is best for perishable and degrading inventory in a single
warehouse with infinite capacity [5]. In a warehouse, an
inventory information system is a system that manages
transaction and inventory data. It has been observed that e-
commerce businesses demand inventory management
systems. Purchasing, receiving, storing, ordering, retrieving,
delivering, and returning items are all part of the inventory
system[6].Businesses have been using automated inventory
management for a long time, and they haven't had any
problems deciding which systems to employ for inventory
accounting. According to the study, all companies in the
industry should value and report their inventory using the
FIFO approach in order to maintain consistency and
uniformity[7]. The last bottleneck activity which was related
to the development of Steelyard for systematic storage of steel
inventory was successfully executed using a simple Load-
Distance-Technique which is a handy technique of Facility
Planning used to minimize material handling and travel time
thereby improving your efficiency of operations [8]. The real
secrete about inventory accuracy is that it is continuous
improvement process. By improving inventory accuracy, the
warehouse parameter like inventory turnover, inventory days,
inventory value, idle time of workers etc. can be improve[9].

I1l. PROBLEM STATEMENT

The organization have two types of inventories first one is
bought out (BO) inventory and the second one is sales or
return (SOR). BO is the inventory that organization purchase
from the market or from vendors and sell it, so it is inventory
owned by organization itself. SOR type is somewhat different

than this. Basically, SOR inventory belongs to different
vendors which is kept with organization for 90 days from the
date of receiving. If the inventory is not sold in 90 days, then
it will be returned to the vendor.

Ideally the inventory which is bought or received first
should be dispatched first in order to maintain the smooth
flow of the inventory. The SOR inventory must be sold within
90 days of receiving to avoid the validity lapse. For this it is
necessary to process the inventory is before its expiry
timeline. To follow the expiry timeline there must be a
strategy for inventory management. In the current scenario
there are some loopholes in the system as well as processes
followed. Due to these loopholes orders (inventory) are
processed irrespective of its expiry which leads to expiration
of validity period of SOR inventory. After the time frame of
90 days, we have to return the inventory to vendor, this will
lead to potential loss to the company. The data available in the
system is not sufficient to determine the foolproof picking
strategy. As the system does not aware of ageing criteria and
picking sequence, the picking is carried out from random
locations. In such condition picking takes place irrespective of
ageing of products this will lead to picking of fresh products
instead of earlier received products. Also, there is lack of
proper labeling on the products by which we can determine
the ageing of products. All of these will lead to potential loss
to the company. Thus, the main objectives of this paper is to
study and implementation of Implement uniform labeling for
the products, implement FIFO for warehouse inventory, and
restructure the inward process for inventory to improve the
warehouse management of furniture.

IV. METHODOLOGY

To put together the aim employ two sorts of input: on the
one hand, researchers with expertise on inventory
management; and on the other hand, inventory management
(related) literature. Plan-Do-Check-Act (PDCA) cycle as
shown in Fig.4 is followed for the further study.

eStandardize &
stabilize what
worked OR Go
through the
process again.

*What is the Goal?
*What is NOW
preventing us from
achieving this goal?

*Did it work? if * What is 1 step

s0 great & do you can take
it again! If not toward the
- do something goal RIGHT
else. NOow?
Fig. 4. PDCA Cycle
A. Plan

Before making any changes, it's important to write down
what activity we're seeking to enhance and how you'll
measure the change's impact.

e Analyzing current process -

To analyze the current process, we need to collect data.
During the data collection it was observed that we can see that
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stock keeping units (SKUs) are stored are different locations
having different inward date. But while picking the orders the
inward date of the SKUs is not considered. Instead of picking
older products, SKUs are picked from random locations. The
current SKU transaction in the ERP is shown in the Fig.5
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Fig. 5. SKU transaction in ERP software

The whole process from inward to dispatch, requires some
basic things to be checked such as SKU, PO number, etc. This
information is necessary for each product to execute the
transactions. But currently there is no uniformity of
information for SKUs. As each vendor follows their own
labeling format which makes it difficult to track each detail
required. Also the current labeling format and method are
shown in the Fig.6.
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Fig. 6. Current Labeling Format

e Implementing FIFO (Batch wise Picking)

Basic logic behind the batch wise picking is to firstly
ageing criteria need to be linked with the SKU throughout the
process. As the GRN is done the products are reflected in the
AX software as inventory & the time period of 90 days will
start. GRN Date is used as ageing criteria.

But only GRN date is not sufficient as after the 90 days
time lapse we need to return the products to the vendor which
might be received against different PO. So, to separate Batch
No. is to be created. Batch No is the combination of GRN
Date & PO No is shown in the Fig. 7

211501-WRN202100002064 |::> Batch Number

GRN Date - PO No.

Fig. 7. Batch Number Format

As the GRN is done system will generate the batch no. and
this is linked with SKU in the system so for the further
processes system will consider Batch No as Ageing criteria.
As the order is confirmed on website it will reflect in system
& it will suggest the location for picking of SKU if there are
multiple batch no available of same SKU software will
suggest the SKU with earlier Batch No. and picker should pick
the product from suggested location only.

e  Sequential Pallet Licensing

Pallet ID are given to pallet during inward process.
These pallet ids are linked with Batch No. So that we can
track items pallet wise also it will be helpful for analyzing
the pallet requirement for the warehouse operations.

There are two types of pallets are available in the
warehouse. Pallet 1Ds for them are also different for small
pallet, id will be started by PSM and for extended pallet it
will start with PEX followed by 7-digit sequence number.
Ex. PSM1234567

e Label Items Clearly

It is also helpful to clearly label your items so that
operators can easily identify the older items when there are
multiple product choices in the same bin location. To make
the labeling of items clear and uniform with required details a
new template of label is introduced as per the fig. 8. Shown
below.

| Organization Name |

{ Brand Name/Logo ]

Product image

BARCODE
SKU

Fig. 8. Proposed Labeling Format

C. Check

You should be able to measure the effect of the
modification by looking at changes in the metrics once it has
been implemented. Of course, you'll expect an improvement,
but make sure to track it down. Many improvement measures
will have little effect or possibly exacerbate the situation. The
data collected after the implementation of FIFO shows that
Batch No is available in the system and the picking is done
according to the FIFO criteria i.e. if there are multiple batches
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available in the inventory then the system will suggest the
older batch available to be picked.

During the post implementation study, it is observed that if
there is a SKU with same GRN date but different PO No. then
the system will suggest the batch wise picking considering the
older PO but in current process we are not sorting the SKUs
according to the PO during inward, so it crates error during
picking. To eliminate this problem inward and GRN process
need to be redesigned.

D. Act

The next step will be determined by the outcome of the
check phase. If the modification was successful, you should
inform everyone, update documentation, or change the process
description to make it permanent. To overcome issue found
during verification, inward process is optimized. The inward
process map before and after modification is followed and is
shown in the Fig. 9. Earlier products are sorted SKU wise i.e.
one pallet can be loaded only with one SKU irrespective of
their PO no. But now in optimized process SKUs are sorted as
one pallet-one SKU-one PO no.

[ ASNisreceived. [Load ID, Item No, Qty, PO No.) | [ ASNisreceived. [Load I, Item No, Qty, PO No.) |

( should generate pickfst cosidering 5KU + Batch No.
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l Receiving & done. Recefved quantity i cross checked with ASN gty I [ Receiving is done. Receved 3"‘@ is cross checkedwith ASN oty I
l - : ([teria]shouis be sorted skw & o vise [« Pallet - skU- 1 O]
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¥ [ msteh o cresteg in system J

Batch No. created in system. I ¥
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Fig. 9. Inward process map before & after modification

V. RESULTS

From the analysis and modification of flow of inward and
outward inventory and the effective labeling method and
formats implementation in the warehousing management.
SOR inventory we need to return to the vendor after validity
lapse which results in potential sell loss to the company. But
after implementation of FIFO we can clearly see the
difference in the SOR RTV data as shown in the Fig.10. The
quantity of products that are returned to vendor is reduced.

From Fig 10 indicated that the quantity that is returned to
vendor due to validity lapse has been reduced after adopting
the FIFO strategy. Batch wise picking eliminates the chances
of picking a newer product even if there is an older product
with valid ageing available in the inventory.

SORRTV

>
£
=
c
©
=
g

O
chf‘ &
Months

Fig.10. Month wise SOR RTV Data

The average SOR RTV during the period September-20 to
December-20 was 21.5 which is reduced after implementation
of FIFO to15 with 30% reduction in the return of item to the
vendors. This means approximately 5 products are saved from
returning to vendor. This results in small loss that would be
occurred even if the products are returned back.

e Elimination of Potential sale loss -

As we need to return the products to vendor after validity
lapse, but in some cases, it happened if the FIFO should have
been followed then we can avoid the RTV of some products.
This is the potential sales loss to the company due to non-
confirming the FIFO strategy is shown in the Fig. 11. This
render the SOR RTV and potential sale los before and after
FIFO implementation. The potential sale loss become to zero.

® SORRTV ¥ Potential Sale Loss
21

17

Fig. 11. SOR RTV & Potential Sale Loss Before & After FIFO
Implementation

For a furniture warehouse business, it is important that
every activity is to be checked whether it is profitable or not.
In the following table 1, the details of potential sale loss
before and after implementation of FIFO in terms of money
has been shown this noticed that there is total elimination
potential sales loss as the products purchased first are
dispatched first.
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Table 1 Potential Sale Loss in Rs.

Before After

Potential Avg. i
v “Sie” | AT | o | v P S A s

Loss(Qty) (Rs) Y
Sep- Jan-
5020 4 119000 2021 0 0
Oct- Feb-
2020 5 96000 2021 0 0

89125 Rs.0

Nov- Mar-
2020 7 137000 2021 0 0
Dec- Apr-
2020 2 45000 2021 0 0

The average potential sales loss for the time period
September-2020 to December-2020was Rs.89,125 per month
and after complete implementation of the FIFO warehouse
management techniques in this project, the average potential
sales loss reduced to zero rupees. Thus, the selling the
products of worth Rs.89125 per month which would be
returned to vendor in previous scenario has improved the
product sale and profit for the furniture sale for the Furniture
warehouse Mumbai.

VI. CONCLUSION

The afore mentioned analysis and execution concluded that
installing FIFO in your warehouse has several advantages. By
sending the oldest things first, you can keep your products
from deteriorating and your inventory from becoming
obsolete. Because your items have spent less time in your
warehouse, your consumers will get them in reasonably clean
cartons. Obsolete inventory refers to items that have
expired and are no longer valuable to customers. When items
move swiftly in and out of the warehouse, the odds of an item
becoming obsolete before it is sold to a consumer are reduced.
When it sends out the oldest stock first, then likelihood to
enhance the item will sell before it expires. This can help
firms minimize the amount of unsold inventory, allowing them
to increase revenues. Another advantage of FIFO is that
quality monitoring is simplified. It's easier to trace delivery if
you ship items in the order, you receive them. After complete
implementation of the FIFO warehouse management
techniques in this project, the average potential sales loss
reduced to zero rupees. Thus, the selling the products of worth
Rs.89125 per month which would be returned to vendor in
previous scenario has improved the product sale and profit for
the furniture sale.
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