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Implementation of an inventory system through FIFO
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Abstract

An inventory system was implemented through the use of an Excel program format,
which allows you to monitor and manage your stock effectively, and also provides
an easy-to-use interface to track inventory levels, monitor replenishment needs. and
forecast demand accurately.
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Resumen

Se implementd un sistema de inventario mediante el uso de un programa en formato
Excel, el cual permite monitorear y administrar su stock de manera efectiva, ademas
proporciona una interfaz facil de usar para rastrear los niveles de inventario,
monitorear las necesidades de reposicién y pronosticar la demanda con precision.
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Introduction

The objective of having inventory control within
an organization is to allow the stock of
merchandise in the company, since, in its
absence, the effectiveness of material
management can be lost. (Ching-Wu, Gin-Shuh
, & Chien-Tseng, 2008).

According to Rodriguez Garcia (2022),
Implementing an inventory method for a
company provides financial security and
improves profitability, such as the First In, First
Out (FIFO) method, which offers better
efficiency in inventory control, especially in
SMEs, since they do not apply a method to
control their products and avoid financial losses.
The Circulo Polar company dedicated to the
production of ice, located in the city of
Aguascalientes, Mexico. It currently has 14
people and produces between 4.5 and 4.7 tons of
ice in two and a half shifts. Ice is manufactured
in bag and stick packages.
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Figure 1
Location of the Circulo Polar company
Source: Google maps

Similarly, ice is bagged in presentations
of 3.5 and 15 kg. (jError! No se encuentra el o
rigen de la referencia.). The company also has
three vans for the distribution of this product.
The current market has more than 100 customers
spread throughout the city, and in nearby
municipalities and towns such as Pabellon, El
Taray, Pafiuelas del Refugio and parts of the
south of San Francisco de los Romo. The main
suppliers are located in Guadalajara (Bolsa),
Monterrey (Grapa) and San Luis Potosi (inlets
and osmosis filters for water purification
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Bolsa de hielo (5kg).

Figure 2
Products ofered the Polar Circle
Source: Own elaboration

It currently has two warehouses: raw
materials and finished products (cold room); In
addition to this, there is a shelf in the production
area which has raw materials that supply the
operator when the material is finished; They
have one manager per shift and a machine.

In the production area, the activity of
bagging and stapling is carried out, in addition to
stacking the bags on a conveyor cart so they can
be taken to the warehouse. In the warehouse, the
only task is to unload the raw product and load
the finished product to the distribution trucks.

There are two processes that the
company carries out to make ice: Water
purification and the bagging process. In the first
process, 7 operations are carried out, two
transfers of 10 meters in total and one storage.

Diagrama de flujo del proceso de purificacion de agua.

Diagrama no. 1 Hoja: 1 de .1

Método: Actual / Propuesto.

Lugar: Area de produccion
Operario (s) Ficha o

Elaborado por: Ashley Arcos Fernandez. Fecha: 17/05/2023.
Aprobado por Fecha

Descripcion Distancia | Tiempo

Llenado de cisterna. 20
Bombear agua al filtro de sedimentos. 2 0.03

Filtrar en equipo de sedimentos. 0.16

Filtro de carbono activado. 0.08
Proceso de suavizado. 05
Proceso de osmosis. 05

Bombear a la lampara ultravioleta, 8 006

T

Exposicion a lampara ultravioleta. 0.08
Esterilizar el agua mediante filtro pulidor 025

Almacenar en tanque especial. 033 e

TOTAL 22

Figure 3
Flow chart of water purification process
Source: Own elaboration
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In the bagging process the same number
of operations, transfers and storage were
obtained.

Diagram No. 1 Hojaldel

Product: Ice bag

Activity: Manufacture, bagging Actual
and storage of ice bags Actividad |Propuesto
Location: Production area Operation 7
Produced Asley Arcos Inspection 0

by: Fernandez Wait 0
Date: 17/05/2023|transport 2

Transfer of purifying water

25min.
Receiving purifying water from freezing water
1.5min
Reception and freezing process of water
5min.
Supply pressurized water for ice separation
6min.
Ice cutting by ramp 3 min.
Filling ice bags 2 min.
Stapling ice packs 2 min.
Apply ice packs on conveyor cart 5 min.
Transport to warehouse
Store

Figure 4
Flow diagramof the bagging process
Source: Own elaboration

In PYMES, as mentioned Rodriguez
Garcia, (2022) they do not have the development
and tools necessary to apply an inventory system
and normally make errors in the recognition of
parts and products, their measurement, sales
control (Alania Chavez & Villugas Calzado,
2020).

Description of the problem

Since its beginning of activities, it has presented
an area of opportunity in inventory controls, both
on what is produced and what is sold, as well as
on inputs and outputs of the product, at the same
time there is shrinkage (approximately $342 per
route to the day), since sometimes a product is
released that is not yet ready for distribution, and
the ice thaws, aggravating the problem, due to
the climate of the region.
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Previously, a system had been applied
where everything the worker had produced
during his day was recorded in a format, but as
time went by the operators forgot to continue
with this format, thus losing control of what was
produced.

General objective

Determine a new inventory system to improve
inventory control by 15%.

One of the reasons why inventory is
required to be maintained is to reduce ordering
costs, shortage costs, and acquisition costs
(Trujillo Ledn, 2020).

If the company implemented an
inventory control system, it will allow indirect
costs to be allocated to improve processes,
resulting in the company's profit, it will allow for
a reduction in costs for order processing, that is,
better daily production (Trujillo Leon, 2020).

Another objective is to reduce costs due
to shortages (Trujillo Ledn, 2020), such as theft,
loss or unrecorded sales and reduce the loss from
$342 pesos per route per day to $0,
implementing inventory control within the
warehouse, in addition to implementing a
standard operation sheet to reduce defective
products due to bagging errors.

The application of this project will favor
the workers in the production area (bag carriers)
and those in charge of the route will be the most
involved, since they are the ones who have direct
contact in the warehouse so that the new control
method is complied with within the same.

This study offers an overview of the
inventory management that sells ice, designing
an Excel tool for the control and administration
of the product through the FIFO method (Vito
Hernandez, 2022), since it is crucial to maintain
an efficient inventory rotation to ensure that the
product does not affect it, resulting in the
improvement of the inventory procedure and
reducing monetary losses. The methodology to
work refers to the solution of failures or
problems in the company that affect economic
resources.
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Methodology to apply

In this project, the PDCA methodology will be
applied, which consists of an iterative cycle of
four steps: plan, do, check and act. (Pecas,
Encarnacdo, Gambda, Sampayo, & Jorge, 2021);
in which it seeks to eliminate the root cause of a
problem, seeking consistency of habits within
the organization. With this, we not only
eliminate the origin of the incident, but we also
avoid the problem, through the adoption of
innovative processes and planning. This
methodology will be applied, complementing it
with quality tools and strategies for its use. To
implement this methodology, others are needed
to complement each other.

Plan.- A general evaluation of the
company will be carried out where the
production process until storage will be observed
in order to identify the main problems that affect
the company.

Once the data is obtained, it will be
evaluated using the tools: Pareto, Ishikawa and
5W2H diagrams.

The Pareto diagram will help to represent
in an orderly manner in terms of importance and
the frequency of occurrence of the different
causes of the problem (Burgasi Delgado, Cobo
Panchi, Pérez Salazar , Pilacuan Pinos , & Rocha
Guano, 2021), the Ishikawa diagram, which is
used to interpret and analyze data within a
process, observing the causes according to a
problem through brainstorming (Burgasi
Delgado, Cobo Panchi, Pérez Salazar , Pilacuan
Pinos , & Rocha Guano, 2021) and the 5W 2H
that describe the problem in writing, showing
how it affects the process, who is involved and
the causes of the problem (Vidoso Flores, 2023).

Do. Experiment and test different
solution options, selecting the best alternatives
using a SCAMPER for an approach at different
angles. The improvement will be applied that
will solve the problem and then seek to eliminate
the real causes.

Do. Experiment and try different solution
options, selecting the best alternatives using a
SCAMPER for an approach at different angles.
The improvement will be applied that will solve
the problem and then seek to eliminate the real
causes.
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Act. In this phase, we will seek to
standardize and control permanent corrective
actions, monitoring the results once the project
has been applied, in addition to applying
improvements in other areas.

Development

A Gemba tour was carried out between the
month of May-June| 2024 considering only four
weeks, to identify the problems that arise in the
process, identifying errors in deliveries, which
refer to the fact that the delivery people do not
agree on the delivery and the customer does not
receive their product or even two delivery people
arrive for the same delivery, for this records and
interviews were taken between two workers to
obtain the frequency, because in the three weeks
of observation there was no error in delivery.

Table 1
Frecuency table per week for problema identification

Inssues Week | Week | Week | Frecuency
1 2 3
Delivery error 5 5 5 15
Delays in deliveries 3 6 1 10
Machine failures 2 3 2 7
Custormer’s complaints | 2 0 1 3
Obstruction of ice outlet | 1 0 1 2
in the machine
Lack of inventory 1 1 0 2
Detective bags 1 0 0 1
Accidents due to unsafe | 1 0 0 1
conditions
Source: Own elaboration
Having the corresponding  data,

calculations were made, for the percentage the
following formula was used

% = ( magnitud del factor )XlOO [1]

magnitud total de los factores

Having the corresponding  data,
calculations were made, for the percentage the
following formula was used.

As shown in the following graph 1, you
can see that those that are close to the top 20%
were  prioritized, which are; customer
complaints, machine failures, delivery delays
and delivery errors, this in order to implement a
solution that affects the other 80% of the
consequences.
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Problems that arose in the company
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Figure 5

Pareto chart of the problems presented by the company
Circulo Polar
Source: Own elaboration

After having identified the one that
presents the biggest problem: errors and delays
in deliveries, the root cause will now be
identified to look for the cause, which in this
case was the lack of strategy in inventory
control.

Machines Manpower Management
e T
e Oper:

s and delays
in deliveries
Thec

Measurement

Figure 6
Diagrama Ishikawa

Source: Own elaboration

Once the potential cause was identified,
the 5W 2H was used which is considered a
planning tool used in business management, to
have a better understanding of the problem since
it eliminates doubts that may arise about the
process or activity (Duy Hurtado , 2023).
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Table 2
5W2H of the problem

What | There is a lack of strategy in inventory
control.

When | When the product enters or leaves.
Where | Inside the raw material and finished
product warehouse.

Who | The operators.

Why Due to the fact that the previous methods
and formats were no longer applied.
How Each operator did his work as he wanted,
without filling out the records.

Source: Own elaboration

With the analyzes seen above, it is
observed that the problem on which the project
will focus will be the lack of strategy in
inventory control, this oriented to the
registration carried out by the operators when
entering or leaving the warehouse, whether raw
material or finished product.

Elementos del formato utilizado actualmente.

Fecha
— .
Clave para la boksa que s llna. i
| l 10/ chiol 28] A

Yor 1006 haWe |
- 2h e g R
70 | 5% | Blan 11282 ah\u
0 | Sk | Redac i\\zég h
= lzcgi sy : %m\g: ol ek
5l

i
Af
[Votar, 1239 Kbk

Numero de boksas que se lenaron. Nombre del operador.

Tamaiio de la bolsa

Figure 7
Example of the format currently used with its elements
Source: Own elaboration

SCAMPER application

For the implementation of this methodology, the
following stages were carried out, the first
consists of defining the problem, which is
already defined by the Pareto and Ishikawa
diagram, after which a brainstorming session
was carried out using the initials; Replace,
Combine, Adapt, Modify, Put to other uses,
Delete and Rearrange. Taking this into account,
the best five ideas were selected.

- Implementation of new formats prepared
in Excel.

- To make an identification by colors in the
warehouse.
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- Reorganize the warehouse strategically.
- Train personnel to fill out the forms.

- Establish a weekly count of raw materials
in the warehouse.

Proposed format for inventory control

A format will be implemented through Excel,
this to implement the new technologies to which
we have access, as indicated by the logistics
company Logystec “The lack of technological
tools exposes a number of serious faults that can
bring terrible consequences for companies”
(Vito Hernandez, 2022) (Logystec 2021), this to
avoid possible mistakes that employees could
make when handling inventory.

The Excel document has three sheets, the
first one showing the inventory and stock, the
second one where the inputs are recorded and the
last one where the outputs are recorded.

Operation of the inventory control format

As mentioned above, there are three different
sheets within Excel, as can be seen in the
following image.

Figure 8
Tab titles in Excel format

| Inventary | Input | Output |

Source: Own elaboration

The characteristics that can be observed
from the first sheet are that it has the product
code, the name of the product, the initial
existence, the inputs and outputs, the stock and
finally there is a column that indicates whether
they are available or not. In addition to this, a
staff of workers will be developed which will be
linked to the two remaining sheets to be able to
see who is in charge of each entry and exit. It is
important to mention that this Excel sheet is
designed only to visualize the correction of data.
has to be done on the other sheets (ver ilustracion
10).
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Table 3
Format-inventory sheet of Excel

Inventary

Overall Product View
worker 1
Product Initial
code Description stock  Input Output  Stock Disponible worker 2
Ice bags 3 kg worker 3
BH3001 (finished product). 0 0 0 X
Ice bags 5 kg worker 4
BH5002  (finished product). 50 0 50 v
Ice bags 15 kg worker 5
BH1503 (finished product). 0 0 0 X
Bars (finished worker 6
BAR004  product). 0 0 0 X
worker 7
BI3005 3 kg bags (input). 0 0 0 X
worker 8
BIS006  5kg bag (insuno). 0 0 0 X
worker 9
BI1507  15kg bag (input). 0 0 0 X
GRA08  Staples. 0 0 0 X

Source: Own elaboration

The entry sheet has the following
characteristics; There are six cells to fill out, the
first is the entry number, the section to indicate
the date, the cell to select the code and
description of the product, the quantity entered
and the person in charge of the entry, the code
cells and manager has a predetermined list for
filling, as can be seen in the following.

Table 4
Excel format entry sheet

Purchase of products

No.
Purchase Date  Code Description Quantity
Ice bags 5
kg (finished
BH5002 | product) 50 !

Source: Own elaboration

The output sheet is similar to the input
sheet, it only changes in the input number
format.
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Table 5 Table 6
Excell format output sheet Identification of colors for fillingo ut the format
Output —
Product sales Purchase of products

Purschase Purchase/

No. Date Code Description ‘Cuantity Ma production Date Code Description Quantity Ma

Source: Own elaboration

Once the form is filled out with the types
of products requested by the client, it will look

Source: Own elaboration like this:

Filling form

Table 7
Ejemple of fillingo ut an entry sheet

In order to have the information in real time, this
format will be located in Google Drive, so that
all operators can modify it and save it at the time,

for this, devices such as cell phones or Purchase of products
computers will be used. Once this is clarified, the
steps for filling it out are the following: Purchase/
production | Date Code Description Quantity Manager
. Worker
Check-in C-001 | 25/07/2023 | BH3001 40 1

3

- Enter the Google Drive folder where the

document is located.

- Once you load the format, it will open on Source: Own elaboration

the first sheet (inventory sheet), move to

the entry sheet and only the columns - To confirm if they were recorded
marked in red will be filled (the Purchase Correcﬂy, you can check the first sheet
No. column will be filled only with (inventory sheet) to see if the format was
numbers), for the blue columns (Code and updated.

Manager) only the options given to us will
be selected. What is in black (Description)
will be automatically filled with the full
name of the product, it is important not to
fill these cells because the format will be

altered.
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Box 16

Table 8
Inventory sheet update example

Inventar

Overall Product View workerers

worker 1

Product Initial
code Description stock Input Output Stock Disponible worker 2
Ice bags 3 kg (finished worker 3
BH3001 product). 340 0 340 v
Ice bags 5 kg (finished worker 4
BH5002 product). 0
Ice bags 15 kg (finished
BH1503 product).

worker 5

worker 6
BAR004  Bars (finished product).
worker 7

worker 8
BI5006 5kg bag (insuno).

worker 9
BI11507 15kg bag (input).

GRA08 Staples.

XX X X X X X

0 0
0 0 0
0 0 0
BI3005 3 kg bags (input). 0 0 0
0 0 0
0 0 0
0 0 0
Source: Own elaboration

Check out

1.  The document will be entered into the
Google Drive folder.

N

Once the format is loaded, it will open on
the first sheet (inventory sheet), it will
move to the third sheet which is the output
sheet, the columns that will be filled are
the green ones (the “Purchase No.” column
will be filled only with numbers), the blue
ones (“Code” and “Responsible”) will
only be selected from the list of options,
just like the input record, the black column
(“Description”) will not be filled, it is
automatically filled with the full name of
the product.

Table 9
Identification of colors for output filling

Purchase of products

Purchase/
production | Date Code Description Quantity Manager

Source: Own elaboration

3. Once the columns are filled in, it will look
like this.
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Table 10

Example of output filling

Purchase of products

Source: Own elaboration

4. To confirm if they were registered
correctly, you can check the first sheet
(inventory sheet) to see if the format was
updated. If we have registered entries, the
stock calculation will be performed
automatically.

Box 19

Table 11
Outbound inventory sheet update example

Invental

Overall Product View

Product Initial
code Description stock Input  Output Stock Disponible

Ice bags 3 kg (finished

BH3001 product). 340 150 190 v
Ice bags 5 kg (finished

BH5002 product). 0 0 0 X
Ice bags 15 kg (finished

BH1503 product). 0 0 0 X

BAR004 Bars (finished product). 0 0 0 X

BI3005 3 kg bags (input). 0 0 0 X

BI5006 5kg bag (insuno). 0 0 0 X

BI1507 15kg bag (input). 0 0 0 X

GRA08 Staples. 0 0 0 X

Source: Own elaboration
Implementation of visual controls

Within this project, the aim is to apply first in,
first out. A color identification will be applied
within the finished product inventory for its
correct rotation. In addition to this, a loading and
unloading aisle will be identified to maintain
order within the warehouse.
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Identification and delimitation cards

For the identification of pre-finished and
finished products, color-coded identification
cards will be implemented. The colors that will
be applied are red and green, red for the product
that is not yet ready for distribution and green for
the finished product. All of this will be
implemented within the finished product
warehouse (Table 8).

Figure 8
Tag card

Source: Own elaboration

The warehouse has an area of 10x4
meters, this area will be divided into three parts
with preventive tape, so that there are aisles for
easy access to the product. As shown in the
image, there are two red dots. These dots are the
places where the identification cards will be
placed on the walls. (Figure 9).

4 metros

" r
[ ]
=
i H
- L]
Area de H : Area de
producto a Pasillo de! producto.
= cargay J
B descarga. m
-
H n
u Ll
] n
mm - 1 s memmas
@ 1 10 metros
Area de barras.
\
Figure 9

Delimitation of the cold room (warehouse)
Source: Own elaboration
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The handling of the cards is as follows;
mainly the operators will have to fill out the
Excel form as soon as they finish the production
load, after this the product will be taken to the
warehouse, if it is empty, the right side will be
filled first (where the exit is located), once the
first side is filled the card will be placed in red,
this is because the product has to spend 24 hours
inside the cold room to be ready for distribution.
After these hours the label will have to be
changed to green so that the distributors only
take this product.

Standard operation sheet

The implementation of the standard operation
sheet is an essential process for the
standardization of procedures in any project or
company. This tool is used to document and
communicate in a clear and concise manner the
steps to be followed in a specific task, with the
aim of achieving greater efficiency and
consistency in the results.

For the implemented improvements to be
maintained, the following standard operation
sheet is proposed, in case of staff rotation, it is
known how the process is carried out from
receiving raw materials to the distribution of the
product.

Hoja de operacion estandar.

Método: Propuesto. Elaborado por: Ashley Arcos Fernandez. Resumen.

No. De hojas: 1/1. Proceso: Embolsado. No. De actividades. 10

Aprobado por: Fecha de elaboracion: 27/07/2023.

Tiempo (min). 24.26

No. Actividad. Descripcion. Tiempo
(min).
El operador tiene que esperar en la rampa el hielo hasta 15

que salga completamente.
Se toma la bolsa y se llena con la ayuda de una pala. 3.0

L+ :
Se colocan las bolsas llenadas en la mesa. 3.0
4 Engrapado, Se toma la pistola y se engrapa la bolsa

x>

5 Apilado de bolsas en carro Una vez engrapada la bolsa se coloca en un carro 20
transportador. transportador.

1 Recepcion del hielo.

2 Llenado de bolsas.

3 Apilado de bolsas en mesa.

o ]

Una vez lleno el carro transportador se lleva al 20
almacén (cuarto frio).

6 | Transporte a almacén.

Figure 10
Standard operation sheet (1/2).
Note: The company only authorized photo
Source: Own elaboration
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7 Entrada aalmacén Se colocan 1as boksas de hisl en el fugar 40
= v

8 Canbio de s de identfficacion

9 Lienado de formam.

10| Salits G almacin Tos repartidorss Bndran que tomar 135 bolsss qua o2
encuentren con s tarjeta d identificacion verde y
{lenara el formato en formato de salida.

e

Figure 11
Standard operation sheet (2/2)
Note: The company only authorized photo
Source: Own elaboration

Results and conclusions

The implementation of the specific objectives to
achieve the main one was a success. Although
the initial objective was to reduce waste by 15%,
equivalent to $1,795.5 per week, we only
managed to achieve 10% of the objective,
equivalent to $1,197 pesos per week by applying
the Excel format and the other improvements
mentioned above.

Although we did not fully achieve the
desired result, it is important to recognize the
progress in reducing waste (Graphic 2).

Despite not achieving the original goal,
the new control measures implemented in the
warehouse have laid a solid foundation for
continuous improvement.

Employees and management can provide
valuable insights and suggestions for future
improvements. This collaborative approach is
crucial to ensuring the sustainability and
effectiveness of waste reduction efforts.
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Box

Before/After

$1,795.00
$1,801.00

$1,601.00
$1,401.00
$1,201.00
$1,001.00
$801.00
$601.00
$401.00
$201.00
$1.00

$1,197.00

Antes Después

Figure 12
Results obtained

Source: Own elaboration

Conclusions

The authors mentioned throughout the document
show that all their approaches are correct,
regarding the importance of good inventory
control management, this project is a clear
example, because by observing the percentages
with the monetary value you can see the savings
that the company was helped to achieve,
therefore a benefit of an inventory control
system (Ria, A. & Rifky, 2024), Of course, it is
important to mention that these can continue to
grow by applying continuous improvement
within the company.

Achieving a project implemented within
a company is not just about obtaining
verification data for a few months, even if the
result obtained showed a great improvement, it
has to be reviewed or followed up constantly to
verify new areas of opportunity or eliminate
elements that do not add anything to the process
or product, which is why it is important to
maintain the implementation formats and give a
routine evaluation to the implementations seen
before.
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