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Abstract

Industrial companies are in a constant search for competitiveness, so they need to develop strategies that allow
them to sustain over time, offer quality products and get the most benefits from their production system. It is
necessary the application of a methodology focused on continuous improvement, where Lean Manufacturing
stands out, which provides companies, the use of its resources, contributes to optimize productivity and ensures
the quality of products to meet customer needs. It is for this reason that this research presents theoretical and
conceptual contributions on this methodology, in order to extract important aspects on the benefits it brings to the
production system such as the elimination of waste. In addition, to examine publications on companies that have
implemented its tools and to know the results in the solution of their production problems, in which it was found
that most of them use the tools: 5'S, Kaizen, Kanban and SMED, since they give solution to one of the most
recurrent problems such as reprocesses, dead times and unnecessary displacements.
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1. Introduction

Globalization is a phenomenon of constant fluctuations that lead companies to be in a highly competitive
environment, which encourages the industry to seek mechanisms and strategies in order to sustain itself
over time, develop quality products and satisfy customer needs strategies in order to sustain itself over
time, develop quality products and satisfy customer needs. Therefore, they need to continuously improve
their production processes by reducing operating costs and complying with international standards and
environmental laws to effectively manage the use of resources. Ensure sanitary conditions and have a
positive impact on the community within a sustainable development framework.
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For which it is required to efficiently and effectively develop their activities, as this will allow them to
obtain competitive advantages, which will be translated into better products and services for their
consumers, as well as a better environment for their internal customers and generation of value for
shareholders (Rojas & Gisbert, 2017). For this reason, the organization must develop a new corporate
culture, where through existing resources, it can prepare to compete, and this not only refers to the
generation of more sales, but also to offer quality products, which generate value and competitive
advantages, offer better prices and a shorter response time. Thus, companies must implement different
strategies, in order to direct their company to obtain better results, so they must take the most appropriate
tools to give the organization the efficiency and productive effectiveness required to be competitive.

In this case, the Lean Manufacturing methodology is a management tool that every organization should
carry out for the continuous improvement of its processes. This method, also known as "lean
production”, is a method oriented to the elimination of waste, being all those activities that do not add
value to the product, but increase its costs and therefore its value. Lean Manufacturing, in turn, has seven
tools such as "TPM, 5'S, SMED, Kanban, Kaizen, Heijunka and Jidoka", methodologies intended for
the production of automobiles in Japan, more specifically in the Toyota company. However, their
positive results gave applicability to a variety of processes other than this one.

Lean production is a systematic model that allows identifying critical points and eliminating excessive
behaviors that occur in the production process, and these behaviors imply unnecessary work (Malpartida
Gutiérrez, 2020). This methodology, conforms teams dedicated to a strategic approach, which, through
the observance and analysis of the processes, and an effective use of resources, optimize the production
process, taking from them, opportunities that directs them to continuous improvement. This can be
achieved by defining the value of the product, standardizing the process, creating continuous flows,
creating a system focused on customer satisfaction, striving for perfection and quality of products
(Malpartida Gutiérrez, 2020). This methodology can be applied throughout the production chain, i.e. in
each of the stages that compose it, waste can be eliminated, costs can be reduced, quality can be
improved and operational flexibility can be achieved.

Lean manufacturing is followed by companies that want to improve competitiveness and achieve better
results while using fewer resources. One of the aspects that companies are most concerned about is "high
competitiveness", so those processes that provide added value are essential to configure competitive
advantages, that is, a process that can reduce production time and increase efficiency. And this is one of
the objectives of Lean Manufacturing, which is to eliminate all activities that do not add value
throughout the production process and that, in turn, can reduce production time and increase efficiency.
This can be considered an advantage both for the industry and for society in general, as it has
implications in cost reduction, prevention of penalties and a lower environmental impact.

The application of this methodology has a great impact on the control of production, inventory, time,
products with quality problems or defective products, waste, unnecessary movements, transportation
and labor overload or staff capacity. And it has a fundamental approach, and are the cultural changes
that it generates in an organization, which gives a twist to its business philosophy, which emphasizes
the human resource as organizational wealth and the factors that motivate them as the main success
factors (Tejeda, 2011).

Thus, being this methodology fundamental for process control, this research focuses on a bibliographic

analysis, under the compilation of concepts and tools on Lean Manufacturing in production lines, with
the aim of expanding the panorama of application of this methodology, and how this, in turn, can
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increase or improve production efficiency. Subsequently, the background of the Lean Manufacturing
methodology is discussed, showing how it emerged and how it has become one of the most important
methodologies for solving problems in production systems, as well as the compilation of the main results
of the applicability of this methodology in different companies, in order to establish the importance in
solving problems of a productive nature.

2. Background

Lean Manufacturing, is known as lean, which refers to productive improvement and optimization, whose
focus is to make them more efficient, reduce costs and waste (Orozco, Cuervo and Bolafios, 2016). This
term was initially used by "...John Krafcik", when explaining that "lean" refers to concrete, precise or
lean production, because it uses fewer resources, comparing it to mass or large-scale production (Vargas,
Muratalla, & Jiménez, 2018, p.5).

In the vicinity of the twentieth century it was evident the development in various sectors of the economy,
the concept of mass production, conceived and developed in the automotive sector, which found in
Taylorism and Fordism, its maximum exposure. But this not only referred to the manufacture of products
in large volumes, but also encompassed a fairly broad system of markets, technologies, economies of
mass production or scale and inflexible rules. Taylorism, according to Bounine, was the proponent of
the scientific method of division of labor, chain production, and the elimination of control or autonomy
that the worker had over how to develop his work, but that, in the long run, did not get the expected
sales because it increased production cycles and inventories (Bohorquez, 2015), because, after the
division of labor in each company, area or department, each one went after a specific achievement
without seeking the optimization of the production process as a whole (Figueroa, 2016). This production
system was no longer feasible, and was sheltered by the depression in the United States, a crisis
generated by overproduction, by underconsumption, i.e. production exceeded the purchasing power of
society. Reason Henry Ford developed manufacturing chains and controls, introducing machines for the
development of tasks, simplification, sequences, routes, process synchronization, and work
specialization (Bohoérquez Dias, 2015).

However, despite these measures, at the end of the sixties, Rajadell, mentions that the model ceased to
produce the expected effects, therefore, productivity decreased and fixed capital increased, which
generated a reduction in profitability levels; at this time the model so far developed had to come to an
end, and needed a change (Bohérquez, 2015).

The change of these techniques was evidenced in Japan in 1902, and it was there where the first signs
of the Lean Manufacturing methodology began to be seen. Sakichi Toyoda, was the creator of Toyota
Motor Company, who invented a control or alert system, by means of a device that stopped the machine
and when a thread broke it was a signal that it required monitoring; this helped the operator to effectively
control several machines, and it is through this, where the need to develop new working methods arose
(Bohorquez, 2015). In addition to this, Toyota Motor Company, like many companies, went through the
ravages of the Second World War, and little by little they were building the competitiveness of their
markets, in this way Japan took advantage of the material resources that they themselves could supply,
thus achieving a productive optimization without developing a large-scale economy. Thus, under this
alternative, in 1950, a group of experts from Toyota Motor Company, headed by Eiji Toyoda and Taiichi
Ohno observed for three months the Ford Rouge company in Detroit and concluded that one of the main
problems in the production process was the waste (Bohoérquez, 2015) and that they could not develop
the large-scale production process developed in that company, since the market they handled in Japan
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was not equal to the volumes of Ford and General Electric, which led Taiichi Ohno and Eiji Toyoda to
develop a new production approach (Tejeda, 2011).

Thus, in 1973 after the oil crisis, Toyotism and the lean production method, which came to replace
Fordism and Taylorism, spread (Bohoérquez, 2015). Hand in hand with the development of the
"rationalization of the work process", the minimum manufacturing process was created, based on "the
reduction of stocks of materials, equipment, etc., and complemented by the principle of the flexible
factory based on the allocation of production operations to obtain a continuous and rapid flow of
response to market demand" (Bohérquez, 2015, p.5). Toyota's model is summarized in the following
points:

1.Eliminate waste.

2. Supply in a timely manner the materials and inputs for production.

3.A relationship of trust and transparency with suppliers, where long-term commitment and
collaboration is a priority.

4.Active participation of the collaborators in decision making, such as stopping production if necessary,
intervening in preventive maintenance tasks, and contributing ideas or suggestions that allow the
continuous improvement of the processes.

5.The foundation of total quality consists of eliminating defects in the shortest possible time and as soon
as they are detected, implementing elements or techniques where quality is verified at all times.

Under this background, the Lean Manufacturing method was initiated, oriented to a new way of
developing production processes, eliminating unnecessary activities in the manufacturing area,
benefiting the economy of the whole world.

3. Method

The methodology of this research article was developed through a search in Google Scholar,
ScienceDirect and Scielo databases, with a ten (10) year observation range and the keywords: "Lean
Manufacturing”, "productivity” and "continuous improvement". The following inclusion criteria were
taken into account for the debugging of the information: a) to identify the works relevant to the topic,
taking into account a time range of ten (10) years; b) to select the works, among articles and degree
projects related to the topic and c) research that addressed topics on industrial engineering, continuous

improvement and processes and tools focused on Lean Manufacturing.

Once, having clarity on the research criteria, the collected information was filtered, verifying those
pertinent and relevant topics related to Lean Manufacturing, continuous improvement, processes and
productivity. As a result, a total of sixty-eight (68) articles were obtained, of which fifty (50) were
selected, which showed direct relation with the topic of study, on concepts and contributions of authors,
which allow to fulfill the research objective, being to identify the importance and implications of the
Lean Manufacturing methodology in business productivity. These documents were included in the
Background Matrix.

4. Results

Based on the bibliographic review of the Lean Manufacturing methodology and its importance for
productive improvement, the results and analysis of the information are shown in four sections: a)
research trend on Lean Manufacturing, b) theoretical and conceptual contributions on Lean
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Manufacturing, ¢) identification of the main tools that make up Lean Manufacturing and d) results in
the implementation of Lean Manufacturing tools in the industry.

4.1 Research trend

In this section, a classification of the research was made, taking into account the articles published per
year, per country, and studies per sector. Figure 1 shows the research carried out in the last ten (10) years
on Lean Manufacturing.

Figure. 1. Publications per year.

Publication articles per year
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The information shown in Figure 1 shows a fluctuating panorama of research studies per year. From
2010 to 2014, a low number of research studies is observed, while from 2015 there is an increase in the
number of studies, with a higher volume in 2016 and 2019. However, it can be said that during 2017
and 2018 the number of publications decreases, but this does not mean that there is no information on
Lean Manufacturing, but rather that during those years there was a different approach to this
methodology, and it did not meet the search and application criteria for this literature review.

Likewise, this information shows that, at present, Lean Manufacturing has become a methodology of
utmost importance, given the growing competitiveness and the need to sustain over time, has made more
evident the importance of implementing tools that allow an organization to continuously improve its
processes, and thus, to produce quality products and satisfy the needs of its customers.

Figure 2. Studies by country.
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In relation to the study by country, it can be observed in Figure 2 that, according to the search criteria
and filters applied to the information, eight (8) countries presented research or studies on Lean
Manufacturing. Likewise, it is evident that in countries such as Venezuela, Dominican Republic,
Ecuador, Mexico and Salvador, there is less interest in developing research related to this methodology.

Figure 3, on the other hand, classifies the different researches on Lean Manufacturing taking into
account the sector of application. In 48% of the research, the authors focused on documentary and
bibliographic research on the research topic, collecting substantial contributions of this methodology
without highlighting a particular sector; 52% of the works consulted, the authors focused on
manufacturing companies in which abrasives, cylinders, steel mills, auto parts factories, valves, foams,
and machining companies are grouped in the same line. In addition, companies producing plastics and
clothing, while agricultural production, chemical, bakery, leather, publishing and text are the least
investigated sectors, thus having a field of action for the development of further research. It is evident
that the manufacturing sector has integrated studies on the subject, given its importance for productive
improvement and competitiveness.
Figure 3. Studies by sector.
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4.2 Conceptual and theoretical contributions on "*Lean Manufacturing"

Under the bibliographic research, it was possible to make a tour of the origins and beginnings of this
methodology, embodied by different authors that show that the term Lean Manufacturing also known
as Lean Production, a term introduced by John Krafcik and embodied by two important books "...The
machine that changed the world, by James Womack, Daniel Jones and Daniel Roos; and Lean Thinking,
by James Womack and Daniel Jones" (Vargas, Muratalla, & Jimenez, 2016, p.6 ), a term that has its
beginnings in the Toyota production system, as discussed in the background. Lean Manufacturing,
translated into Spanish means lean, which, applied to the productive system, leads to an agile, flexible
and practical system, with the ability to adapt and meet the needs of the consumer (Vargas, Muratalla,
& Jimenez, 2016). Other authors, focus the concept of Lean Manufacturing and lean, as the ability to
improve the operational design, identifying competitive advantages, where quality, costs, innovation,
price, delivery times, delivery verification, flexibility, price reduction and waste come into play (Rojas
& Gisbert, 2018). Also, it is considered a production strategy, focused on improving business
productivity (Espinoza, Madrid Garcia, & Gamboa
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Gomez, 2015), likewise, it is qualified as a philosophy (Salado, Sanz, De Benito, & Galindo, 2015) as
it encompasses properties, composition, causes, and effects of things, in this case, it studies everything
related to the organization and its productivity, in order to develop solutions that lead a company towards
continuous improvement. In other words, this methodology, based on a strategic and philosophical
approach, consists of rethinking the organization, identifying errors and failures, in order to develop
strategies that lead to productive efficiency, and can comply with its motto which is to do it better, in
less time, and much cheaper; all this, by identifying and eliminating waste in a continuous and orderly
manner.

Likewise, other authors consider it a management tool (Tejeda 2011) or organizational model (Sarria
Fonseca & Bocanegra) that involves the production system, materials, people, methods and machines,
which aims to improve and eliminate waste that does not add value to the processes or the final product
(Tafur, 2019; Ledn, Marulanda & Gonzalez, 2016). When waste is eliminated, the quality of the product
increases, as well as costs and production times decrease. This methodology, consists of being more
productive, with fewer resources; such as, "time, less space, less human effort, less machinery, less
materials, - as long as the customer is being given what he/she wants" (Vargas; Muratalla & Jiménez,
2016, p.6). This methodology, being considered a management tool and organizational model, is made
up of principles that direct a company towards the efficient management of its production system,
focused on increasing efficiency in all processes, in order to meet customer needs, and thus, the
achievement of organizational goals and objectives.

Also, research topics on Lean Manufacturing, (Rodriguez, 2012; Cruz, 2016; Leén, Marulanda &
Gonzalez, 2016), explain that it is a methodology that directs towards achieving continuous
improvement, since it basically seeks operational flexibility, increasing quality, effectiveness and
efficiency, focused on reducing costs, increasing productivity and transmitting information and sharing
it with all its human resources. Likewise, (Rojas & Soler, 2017; Vargas, Muratalla, & Jiménez, 2016;
Sarria, Fonseca & Bocanegra, 2017; Kress, 2016) mention that continuous improvement, is a change
that must be gestated within organizations, creating transcendental changes that lead to the optimization
of the productive system, standardizing tasks and thus eliminating waste which is a fundamental point
of this methodology, i.e. eliminating everything that does not add value. Another important contribution
is made by Aguirre (2014), where he mentions that continuous improvement is the key to Lean
Manufacturing, which depends on the co-responsibility of its workers and their ways of working. This
means that the behavior, attitudes and ways of working can affect for better or worse, the achievement
of the objectives set to achieve continuous improvement. For this, it is necessary to change the work
methods of its collaborators, encouraging active participation, motivating them to achieve continuous
improvement in all their activities and as a management task. It is essential that their managers
encourage and allow the necessary changes to develop a true cultural transformation.

In view of this aspect, Pifiero, Vivas & Flores (2018), mention that one of the factors that have credited
success in Japanese companies, is the interrelation between "their directors, managers and workers:
constancy, dedication, organization and discipline for the achievement of their goals” (p.3). This
application is of utmost importance, because it is not only enough with the implementation of this
methodology, but in order to achieve success and the expected results, a real work team must be formed,
full of discipline and dedication, in addition to a real cultural change, where the human resource is the
fundamental asset for the achievement of organizational goals.

Continuous improvement is the search for excellence in all the activities that make up the production
system, where there is an order and standardization of its tasks, in order to eliminate waste that makes
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the product more expensive, does not add value and does not satisfy the customer's needs. In addition,
it has a cultural approach of transformation in the habits and behaviors of workers and their managers,
which must be loaded with dedication, willingness and discipline to achieve a real work team, which
allows the fulfillment of the objectives set by the organization. In this way, the bibliographic review on
the conceptualization and objective of Lean Manufacturing, it was observed that the term waste
elimination is the fundamental basis of this methodology, mentioned by forty-nine (49) of the fifty (50)
files consulted. The word waste or squandering in the productive system, consists of eliminating or
controlling, all those activities that do not generate value to the product and increase its costs, such as
overproduction; waiting times; transportation; reprocesses, inventory; movements and defective
products (Vargas; Muratalla & Jiménez, 2017, p.7; Ceron Espinoza, Madrid Garcia & Gamboa G6mez,
2015; Monge, Reyes & Rodriguez, 2017).

Table 1. Type of Waste

Overproduction Produce to have a stock, before it is required by the client, either because
it is not going to be sold or used immediately..
Delay Activity where the operator has to wait between one process to another, or

stops due to non-existence of inputs necessary for its operation.
Unnecessary stops.
Unnecessary Transportation | Movements made without any need..

Reprocesses Repetitive activities, due to process failures, in which no customer
requirement is identified.

Inventories Inventory of products in process, finished, or Stocks of materials that are
unnecessary and that do not have the immediacy for their consumption.

Unnecessary Movement Activities carried out by operators that are not necessary in the production
process.

Defective products Manufacture of defective parts or products, which leads to the use of

additional resources, in time and money, in addition to human resources
for inspections.

Source: Collected from the contributions given by the different authors: (Vargas; Muratalla & Jiménez,
2018, p.7; Cero6n Espinoza, Madrid Garcia and Gamboa Gomez, 2015; Monge, Reyes and Rodriguez,
2017).

Defects in the production system, generate reprocesses, cost overruns in inputs, and time spent and are
a classic source of waste (Puche & Costas, 2011); (Diaz & BermuUdez, 2018). In this case, continuous
improvement, proposes the execution of adjustments to achieve clean production, to make the
productive system an efficient system. In this methodology, it eliminates or reduce all unnecessary
operations, also generating an environment conducive to the development of activities, under a scenario
of respect, motivation and worker participation. To achieve this purpose, continuous improvement is
achieved through the implementation of the different tools that make up the Lean Manufacturing
methodology, authors such as (Tejeda, 2011); (Afaguari, 2016) show that continuous improvement,
allows, maximizing or employing only those activities that add value from the customer and product
scope, this is achieved, through the application of a sum of tools known as TPM, 5S, SMED, kanban,
kaizen, heijunka, jidoka, among others, developed in Japan, inspired by the principles and concepts of
Deming, in addition to other authors such as *...Taiichi Ohno, Shigeo Shingo, Eijy Toyoda" (Vargas;
Muratalla & Jimenez, 2016, p.7).

4.3 Tools of the ""Lean Manufacturing™ methodology.
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The Lean Manufacturing System, as mentioned, is composed of tools that are responsible for supporting
the processes, in order to establish continuous improvement and thus, the achievement of the proposed
objectives. Under these precepts, it is important to review the different articles consulted, in order to
demonstrate the contributions to business productivity. The tools that make up this methodology, among
the most important according to the literature (Figure 1) are TPM, 5S, SMED, KANBAN, KAIZEN,
HEIJUNKA, JIDOKA, JUST IN TIME.

Figure 4. Main Lean Manufacturing tools

TPM
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4.3.1TPM

This tool is focused on total productive maintenance. It is the grouping of different maintenance actions,
which allows the elimination of time loss, due to stoppages by machine failures, which hinders or hinders
the productive system (Carrillo, Alvis, Mendoza & Cohen, 2019); (Figueroa, 2016); (Bravo & Hurtado,
2016); (Fernandez, 2019; Lozano & Gonzalez, 2015); (Carrillo, Giarma, Mendoza & Cohen, 2018).

Improved control of operations.

Increased reliability and availability of equipment.
Reduction of monetary resources used in maintenance.
Improved product quality.

Reducing the financial cost of spare parts.

ASENENENEN

4.3.2 The 5S

This tool is based on five steps, in addition to the generation of a discipline and organizational culture,
in relation to cleanliness, order and distribution of the elements and areas that make up a company. It is
the basis for other tools to be developed. The five steps that compose it are, "Seiri: eliminate, Seiton:
order, Seiso: clean, and Seiketsu: Standardize"; it is necessary, to follow the sequential order at the time
of its application and implementation, in order to obtain the expected results (Jara, 2017; Pérez &
Quintero, 2017); (Vargas & Castafio, 2019); (Carrillo, Alvis, Mendoza & Cohen, 2019); (Linares, 2018);
(Figueroa, 2016); (Lindo, Sanz, De Benito & Galindo, 2015).
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v" Generates a commitment to organizational improvement for the benefit of all those who are
part of it.

v" Facilitates the procurement and return of elements and/or tools in the performance of the
work.

v Avoids the loss of time in the search for objects necessary for the execution of the work.

v’ Facilitates the essential conditions to take care of work elements, such as machinery,
equipment, tools, furniture, facilities, among others.

v Provides an improvement in the organization related to order and cleanliness.

v Creates the necessary conditions for the development of activities under a safe environment.

4.3.3 SMED

Generates an important contribution in productive development, since, it, reduces machinery preparation
times (Vargas & Castafio, 2019); (Figueroa, 2016); (Bravo & Hurtado, 2016); (Fernandez, 2019); (Ruiz,
2019).

v" Reduction of machinery or equipment preparation time, bringing the productive system on
time.

v" Contributes to increased productive time, leading to reduced inventory.

v Reduces the dimension of the productive batches.
Produces in the same machine, several models or production line

4.3.4 Kanban

This tool has the meaning of visual cards, created by Toyota and used to keep track of the progress of
activities in the productive system (Vargas & Castafio, 2019); (Figueroa, 2016); (Bravo & Hurtado,
2016); (Laureano & Mejia, 2019).

Decreases or eliminates stock between interval or intermediate of processes.
Compliance in customer deliveries.

Improved product quality by detecting defects in a timely manner.

Avoids inventory build-up.

Facilitates production control.

Facilitates production flexibility according to demand.

NSENENENENEN

4.3.5 Kaizen

Kaizen consists of seeking continuous improvement of processes, where operators are allowed, to impart
contributions and promote improvements, through the formation of working groups, which channel
initiatives, identify problems or opportunities to implement actions to provide a solution or application
(Tejeda, 2011); (Bohorquez, 2015), (Pérez & Quintero, 2017); (Vargas & Castafio, 2019); (Carrillo,
Alvis, Mendoza & Cohen, 2019); (Linares, 2018); (Figueroa, 2016).

<\

Culture of change, to achieve sustained improvement and achieve the implementation of best
practices.

Focus on quality and excellence.

Orientation to customer satisfaction.

Quality control.

Automation and system control.

ANENENEN
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4.3.6 Heijunka

Heijunka, allows the planning of demand, both in volume and variety, during a lax of time and allows
giving way to continuous production flow. (Kress, 2016); (Linares, 2018); (Cardozo, Chantris; Medina
and Tovar, 2019); Ruiz, 2019).

v" Production adjusted to the time required.

v"Leveling of the production quantity according to each reference.
v Use of automation and its human resource, called work cells.

v" Continuous flow.

4.3.7 Jidoka

It is a sum of systems and devices that have the ability to detect errors in machines (Bravo & Hurtado,
2016); (Cardozo, Chantris; Medina & Tovar, 2019); (Fernandez, 2019); (Benitez, 2012); (Gacharna &
Gonzélez, 2013); (Ledn, Marulanda, Gonzélez, 2017).

v Detects manually or automatically from the productive system, errors that are occurring in
order to eliminate waste.

v" Automates the productive system, taking into account the human being.

v Relates and equates people and machines or equipment in charge.

v’ ltis in charge of controlling the process and not the product.

4.3.8 Just in Time

This just in time tool, generates a synchronization between suppliers and the productive process, for the
reduction of waste in time or unnecessary stops due to the non-existence of raw material or inputs,
starting from the quality, flow and intervention of the human resource (Vargas & Castafio, 2019);
(Carrillo, Alvis, Mendoza & Cohen, 2019); (Linares, 2018; Bravo & Hurtado, 2016); (Cardozo,
Chantris; Medina & Tovar, 2019).

v" Reduced lead times, reduced inventories, improved quality.

v" Facilitates operational fluidity and timely feedback.

v’ Satisfies customer needs, by delivering the desired product, quantity, conditions and
characteristics agreed and desired.

The tools described above, generate in the production system, the continuous improvement of processes,
quality, elimination of waste, organization, cleanliness, and a better working environment, the latter
being of utmost importance, so that the other activities of the organization and therefore the production
system are carried out efficiently and effectively. Additionally, they bet on the reduction or elimination
of unnecessary time used in the development of activities that do not add value to the product, all of
which will be reflected in increased productivity and cost reduction. In this sense, any organization that
uses these tools will be more competitive, will offer quality products, and will stand out for satisfying
customer needs.

4.4 Cases of Lean Manufacturing application in the industry.
4.4.1 Main tools applied.

As mentioned in the previous paragraphs, the Lean Manufacturing methodology is composed of a series
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of tools focused on directing a company towards the continuous improvement of its processes. Lean
Manufacturing demands a transcendental change in the organizational culture, which requires the
adaptation of different techniques that seek to improve the production systems; however, its application
varies according to the interests and purposes of each company.

Table 2 shows the most commonly used tools in studies carried out in sectors of the economy and
specific cases of manufacturing companies, where the following could be established:

Table 2. Most used tools in the industry.

Tool #Company Relative frequency (%)
55 16 21,33%
Kaizen 13 17,33%
Kanban 11 14,67%
SMED 11 14,67%
TPM 9 12,00%
TAK TIME 3 4,00%
VSN 2 2,67%
Heijunca 2 2,67%
Poka Yoka 2 2,67%
Jidokas 2 2,67%
Seix sigma 1 1,33%
Visual control 1 1,33%
KPIS 1 1,33%
Manufacturing 1 1,33%

Total 75 1

Among the most applied techniques are the 5s (21.23%), focused on process improvement, organization
and discipline. The problems most identified in this review are the amount of waste, due to the lack of
application of Lean Manufacturing techniques. The companies, where this tool was applied, developed
the five steps, resulting in higher productivity, elimination of elements and waste, achieving greater
organization, cleanliness and better distribution of work areas, generating a positive impact on
productivity and thus, increasing profitability and value generation of each of these companies
(Quintana, 2010); This shows that this methodology generates great results, and should be applied in all
manufacturing companies, as it allows the development of strategies that lead to continuous
improvement, which is the fundamental basis of Lean Manufacturing.

Following the application of the 5s, another technique used is the Kaizen tool (17. 33%), allowed the
optimization of the production system, where more is produced in less time and with fewer inputs,
notoriously reducing reprocesses and returns especially in a company that presented 73% of these, due
to failures in the processes and quality control (Orozco, Cuervo and Bolafios, 2016);The application of
this tool allowed a uniformity of processes, reduction of errors and human failures, creating work teams
focused on quality and continuous improvement. In addition, it was observed that the development of
this technique eliminates tasks that do not generate value in the production system, such as unnecessary
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displacements. All this resulted in these companies, effective processes, product quality, delivery
fulfillment and customer satisfaction.

The Kanban tool (14.67%) is also another protagonist in the cases developed by these companies,
focused on achieving efficient processes, where standardization allows an alignment of processes,
without the existence of a variation that has not been previously established.The variations in the
processes do not allow the detection of failures, and thus generate waste, so the control established by
this tool allows determining situations of improvement and timely action, to avoid unnecessary
stoppages and waste that increase production costs.

The SMED tool (14.67%), used in these companies, facilitated the achievement of savings in production
time, in relation to machine changes and number of references developed, which generates the
elimination and control of costs, increasing efficiency in the production system. This tool is essential
for those companies that manufacture different products, allowing them to work in batches and where
the changeover from one to another is done in the shortest possible time, avoiding unnecessary stops.

On the other hand, among the less used tools are TPM, Tack Time, Heijunka Jidoka, VSN, POKA
YOKE, Visual Control and Cellular Manufacturing.that its application does not make an important
contribution, since in the case of the companies that applied it, they obtained positive results obtained
positive results that are an example that all Lean Manufacturing tools contribute efficiency and
effectiveness to productive development (Buitrdn, 2019); However, we can see the case study in the
bakery sector (Figueroa, 2016), where there are serious deficiencies in the productive system, including
process variability, disorders and waste in inputs and where they recognize that, although they have
developed Lean Manufacturing tools, they have not managed to eliminate failures and waste. Most
managers in this sector say that this tool has not been adequately developed and that standardization has
not been carried out correctly. They attribute many of its failures to the lack of discipline and
commitment of management and personnel. In view of this, it can be said that the development and
application of Lean Manufacturing, generates important contributions to a company, as long as there is
commitment from management and workers to make a cultural change, in addition to this, the success
depends on whether this methodology was implemented correctly, in addition, if there are controls that
allow decision making, for the implementation of improvement actions and thus establish continuous
improvement.

4.4.2 Results of the implementation of lean manufacturing tools

The results evidenced after the application of the above tools can be seen in Table 3, where the main
results of studies applied to sectors of the economy and to specific companies in the manufacturing
sector are listed:

Table 3. Results of Lean Manufacturing tools in the industry.

. Percentage
L Manufacfcurl_ng Autor of studies
Application %
0
Results
2 . -~ Ruiz (2016); (Fernandez, 2019); (Ari & Ledn, 2019);
O | Cleanliness and organization Chirinos, (2020) 41
Improved plant layout Linares (2018); Diaz & Bermudez, (2018); Qumtana, (2010),Torrente,
Rodriguez Santana & Murcia (2019); 4,1
Safety and hygiene in the .
Lozano y Gonzélez (2015).
execution of work. y (2015) 1,0
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Improvement of corporate Fernandez, (2019); Quintana, (2010); Lozano y Gonzélez(2015). 31 20,6
image '
Ruiz (2019); Silva, (2013); Gorka, (2019); Bellido, La Rosa,Torres,
Culture of change Quispe & Raymundo, (2018); Valderrama & Pampa(2018)
5,2
Synergy and teamwork Orozco, Cuervo y Bolafios, (2016); Fernéndez, (2019);Lozano y
Gonzalez (2015) 31
Control and monitoring of | Benitez (2012); Cardozo, Chantris, Medina & Tovar, (2019);(Ramirez,
- activities 2017) 31
@
E Process standardization Diaz & Bermudez (2018); Medina & Rodriguez (2021) 21
é Orozco, Cuervo y Bolafios, (2016); Ramirez. (2017); Quintana, (2010)
§ Gorka, (2019); Cardona,( 2013); Cardozo,Chantris Medina &Tovar
< | Efficiency and production (2019); Ruiz, (2016); Aranibar (2016); Diaz & Bermudez (2018);
z optimization Linares (2018); Buitron, 299
4 (2019); Gacharna & Gonzalez (2013); Benitez (2012); Medina &
5 Rodriguez (2021); Torrente, Rodriguez Santana & Murcia (2019) 14,4
IE Malpartida, (2020); Ruiz (2016); Quintana, (2010): Aranibar(2016);
2 Quality products Gacharna & Gonzalez (2013); Lozano y Gonzélez
& (2015) 6,2
Continuous improvement. Cardona, (2013); Cardozo, Chant_rlslMedlna &Tovar (2019);Ramirez
(2017); Buitrén, (2019); 4,1
Elimination of unnecessary Torrente, Rodriguez Santana & Murcia (2019), Linares(2018),
positions Cardozo, Chantris Medina &Tovar (2019) 31
Reduction of unnecessary | Orozco, Cuervo y Bolafios, (2016); Linares (2018); Bellido,La Rosa,
movements and Torres, Quispe & Raymundo, (2018); Aranibar (2016); Cardozo,
displacements. Chantris Medina &Tovar (2019); Ramirez(2017)
5,2
Reduction in machine setup Salazar (2019); Torrente, Rodriguez Santana & Murcia(2019);
hours Linares (2018), Diaz & Bermudez (2018); Ruiz,
(2019); Cardozo, Chantris, Medina & Tovar, (2019) 6,2
5 Orozco, Cuervo y Bolafios, (2016); Malpartida, (2020); Silva, (2013);
S | Elimination of unproductive Salazar (2019); Cardona, (2013); Gorka, (2019); Linares (2018);
s hours Cardozo, Chantris Medina &Tovar (2019); Diaz & Bermudez
g (2018); Valderrama & Pampa, 11,3 | 495
= (2018); Chirinos, (2020)
Minimization of inventory, Malpartida, (2020); Silva, (2013); Ramirez (2017); Ari & Ledn,
inputs, \_Nork-ln-process (2019); Bellido, La Rosa, Torres, Quispe & Raymundo, (2018);
and finished products. | Cardozo, Chantris Medina & Tovar (2019); Aranibar (2016); Medina y
Rodriguez, (2021) 8,2
o Malpartida, (2020); Benitez (2012); Quintana, (2010); Gacharnd &
Identification of faults or | Gonzalez (2013); Linares (2018); Cardozo,Chantris Medina &Tovar
EIrors In processes (2019); Ramirez (2017); Medina &Rodriguez (2021); Torrente,
Rodriguez Santana & Murcia (2019); Linares (2018); Ramirez (2017);
Ruiz, (2016) 12,4
Cost reduction Lozano y Gonzalez (2015); Ramirez (2017); (Valderrama &Pampa,
2018) 3,1
5. Discussion

The table above shows the results found in the different publications where the Lean Manufacturing
methodology has been implemented, finding in general positive results, which were grouped under three
(3) factors: Organizational (20.6%), productivity (29.9) and waste reduction (49.5%). The elimination
of waste represents the most outstanding results. Among the contributions that stand out most in the
organizational area are culture of change (5.2%); better distribution in the plant (4.1) and cleanliness
and organization (4.1). In the productive area, efficiency and productive optimization (14.4%); and in
the reduction of waste, identification of faults and errors in processes (12.4%), elimination of
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unproductive hours (11.3%); in addition, minimization of inventory, inputs, products in process and
finished product; reduction of machine preparation hours; reduction of movements and displacements;
elimination of unnecessary positions and reduction of costs.

The application cases consulted in this research show significant experiences. These benefits are of
utmost importance for any company that wishes to improve its competitiveness, since having an optimal
productive development, focused on the customer, on the quality of the products, on the continuous
improvement, will allow greater profitability and sustainability, since the idea of any business is to
project itself in the long term, to have the conditions to face the fluctuating changes of the economy, to
generate value to its internal and external customers, since the business success lies in the latter two.
Internal customers, through their motivation and efficiency, make possible the development of business
activities and external customers, through the demand for their products generate sustainability, as long
as these satisfy their needs.

6. Conclusions

In the review of the articles, it was observed that most of the authors determine this methodology as a
philosophy, strategy or management model, in charge of minimizing waste, improving quality, reducing
time, continuous improvement and better use of production costs. Lean Manufacturing has its origins in
Toyota, who designed the lean production model, which also means lean production, which translates
as agile and flexible. It is focused on doing more with fewer resources, such as time, movements, raw
materials, inventories, taking advantage of all available resources, allowing effectiveness and
eliminating everything that does not generate value in the production system. The development of this
methodology is integrated by a series of tools, in charge of the improvement of processes, cultural
changes and customer satisfaction, where its application configures transcendental changes for the
company.

Lean Manufacturing is a methodology focused on the continuous improvement of production systems,
eliminating the neuralgic points of the system where waste is found. It is an integrating system of
principles and tools that allows companies that implement it to reduce costs and increase productivity.
The most used tools in the object of application of several of the consulted authors are 5 S, Kaizen,
Kanban and SMED, because reprocesses, dead times, unnecessary displacements and wastes are the
most common difficulties in most organizations, causing problems in their productive systems, factors
that are eliminated or corrected through these tools.

Companies seek to eliminate all those activities that do not add value to their processes, eliminating
waste, which is characterized by overproduction, waiting, unnecessary transportation, reprocesses,
inventories, unnecessary movements and defective products. Therefore, they apply tools such as the 5'S,
which can solve problems of "cost overruns, unproductivity, reprocesses and waste, consequences of
the lack of organization, control in processes and raw materials" (Vargas; Muratalla & Jiménez, 2018,
p.7).

The 5'Stool, as it could be observed in the analyzed works, managed to improve productivity, generating
positive aspects not only in the productive system, but the way of performing the work of its
collaborators. On the other hand, the Kaizen methodology allows the increase of products, providing
quality in the development of its processes and finished products, therefore, the elimination of waste,
such as unnecessary stops, movements and lack of methodologies in the development of processes, is
achieved as a result that companies implement continuous improvement, in order to achieve productive
efficiency. In relation to the Kanban tool, it is the one that allows the standardization of processes, with
which, companies achieve productive efficiency, because there is a control in the development of their
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processes, in order to make them more uniform. The SMED tool allowed time savings in the production
system, in relation to machine changes given the number of references developed, eliminating delays,
unnecessary stops and cost overruns, increasing efficiency in the production system.

Once the results of this bibliographic research were analyzed, it could be observed that the Lean
Manufacturing methodology is important to achieve efficiency and productive effectiveness, giving
solution to the waste found in the companies, generating a control and organization of the processes,
transforming a culture focused on customer satisfaction and on the human resource as a key factor of
success of any company, since they are the ones who develop each of the tasks that integrate an
organization and achieve continuous improvement. The research was also able to establish that, in order
to achieve success in the development of this methodology, there must be the full commitment of the
management and its directives, so that, through their leadership, they can influence their human
resources, to direct the continuous improvement and the cultural changes that this methodology entails.

References

Aguirre Alvarez, Y.A. (2014). Anélisis de las herramientas Lean Manufacturing para la
eliminacion de desperdicios en las Pymes. Ingenieria y sistemas de produccion.
Universidad Nacional de Colombia.Recuperado

de
https://repositorio.unal.edu.co/bitstream/handle/unal/54090/43975876.2015.pdf?sequence
=2&isAl lowed=y"

Afaguari Yarasca, M.A. & Gisbert Soler, V. (2016). Lean Manufacturing como herramienta de
competitividad en las pymes espafiolas. 3C Tecnologia: glosas de innovacion aplicadas a
la pyme, 5(3), 20-29. DOI: <http://dx.doi.org/10.17993/3ctecno.2016.v5n3e19.20-29/>."

Aranibar Gamarra, M.A. (2016). Aplicacion del Lean Manufacturing, para la mejora de la
productividad enuna empresa manufacturera. Ingenieria Industrial. Universidad Nacional

Mayor de San Marcos. Lima, Perd. Recuperado

de
https://cybertesis.unmsm.edu.pe/bitstream/handle/20.500.12672/5303/Aranibar_gm.pdf?
sequence
=1&isAllowed=y

Ari Ochoa, E.M., & Ledn Suarez, D.A. (2019). Lean Manufacturing, Implementacién, Sector
Industrial.Universidad Privada  del Norte. Perd.
Recuperado  de
https://repositorio.upn.edu.pe/bitstream/handle/11537/23888/Estefany%20Mayra%20Ari
%200ch
0a_%20Dyanira%20Allyzon%20Leon%20Suarez.pdf?sequence=7&isAllowed=y

Arrieta, J.G., Mufioz Dominguez, J.D., Salcedo Echeverri, A., & Sossa Gutiérrez, S. (2015).
Aplicacion Lean Manufacturing en la industria colombiana. Revision de literatura en tesis
y proyectos de grado.Latin American and Caribbean Conference for Engineering and
Technology.  Medellin.  Recuperado de  http://www.laccei.org/LACCEI2011-
Medellin/RefereedPapers/PE298_Aurrieta.pdf

Bellido, Y., LaRosa, A., Torres, C., Quispe, G., & Raymundo, C. (2018). Modelo de Optimizacion
de Desperdicios Basado en Lean Manufacturing para incrementar la productividad en
Micro y Pequefias Empresas del Rubro Textil. Memorias de la Octava Conferencia
Iberoamericana de Complejidad, Informética y Cibernética (CICIC 2018). Recuperado de
https://www.iiis.org/CDs2018/CD2018Spring/papers/CB929FT.pdf

© 2022 JLLS and the Authors - Published by JLLS.


http://dx.doi.org/10.17993/3ctecno.2016.v5n3e19.20-29/
http://www.laccei.org/LACCEI2011-Medellin/RefereedPapers/PE298_Arrieta.pdf
http://www.laccei.org/LACCEI2011-Medellin/RefereedPapers/PE298_Arrieta.pdf
http://www.iiis.org/CDs2018/CD2018Spring/papers/CB929FT.pdf

236 Palacios-Alvarado Wlamyr / Journal of Language and Linguistic Studies, 18(4) (2022) 220-242

Benitez Zubieta, E.Y. (2012). Desarrollo de la herramienta 5 s’s de Lean Manufacturing en el
area deiyeccion preformas de Iberplast S.A. Ingenieria Industrial. Universidad Libre.

Bogota D.C.Recuperado
https://repository.unilibre.edu.co/bitstream/handle/10901/9293/DESARROLLO%20DE%
20LA%

20HERRAMIENT A%205%20S%C2%B45%20DE%20LEAN%20MANUFACTURING
%20EN
%20EL%20%C3%81REA%20DE%20INYECCI%C3%93N%20PREFORMAS%20DE%20
IBE.p

df?sequence=1&isAllowed=y

Bohorquez Diaz, H.T. (2015). Gestion estratégica empresarial para mejorar las condiciones
organizacionales y administrativas basadas en los principios de la metodologia LEAN.
Administracién de Empresas. Universidad Militar Nueva Granada. Recuperado de
https://repository.unimilitar.edu.co/bitstream/handle/10654/6720/ENSAY 0%20METOD
OLOGIA
%20LEAN.pdf?sequence=1&isAllowed=y

Bravo Ortiz, D.A., & Hurtado Guerra, M.C. (2016). Estructuracién del modelo de implementacion
de la practica 5’s Lean Manufacturing. Ingenieria industrial. Fundacion Universitaria
Cato6lica Lumen Gentium-Unicadlica. Colombia. Recuperado

de
https://repository.unicatolica.edu.co/bitstream/handle/20.500.12237/1085/ESTRUCTUR
ACl%c3
%93N_MODELO_IMPLEMENTACI%c3%93N_PR%c3%81CTICA_5s LEAN_MANUF
ACTU
RING.pdf?sequence=1&isAllowed=y

Buitron Lopez, L. (2019). Modelo de Lean Manufacturing basado en el ciclo de Deming y
desarrollado en Gantt para incrementar la eficiencia en empresas plasticas. Ingenieria
Industrial. Universidad Peruana de Ciencias Aplicadas.

Recuperado de
https://repositorioacademico.upc.edu.pe/bitstream/handle/10757/626460/BuitronL_L.pdf
?sequenc e=3&isAllowed=y

Cardona Betancurth, J.J. (2013). Modelo para la implementacién de técnicas Lean
Manufacturing en empresas editoriales. Departamento de Ingenieria Industrial.
Universidad Nacional de Colombia.Manizales, Colombia.

Recuperado de
https://d1wqtxts1xzle7.cloudfront.net/35548351/8912001.2013-with-cover-page-
v2.pdf?Expires=1633571150&Signature=Y 2kIFEY Cwd27YUOzVguPbVWdY 2iwirtBq
Xg8NzR
5waPZd70MD30oNOLcIWpF~0O7FeXSHksarpnf8WHGBCADKXuUONAjSQhwOq1SCudso
N~SEaV  04-ihWtyhA2W76nxIUPDSW8VDROCZZxXplslj48EFMAT7xtppA-WS6fgl-
ThCY6BzA6Cxhop6Y 1bLfjpgO0BhdkxO0wRdsvozQ3WHTvixhM5U~clUdZkSKiGX35
20NhH8 kF6igvmdzcx2L0dNvjrE8Jv40s1GXvV4qLDBOZAjcazOSbel AA-

Cardozo Vasquez, A.D., Chantris Farfan, E.F., Medina Charry, A.M., & Tovar Gutiérrez, O.A.
(2019).Implementacion de Lean Manufacturing e industria 4.0 para mejorar el sistema
de produccionautomatizado y semiautomatizado en la empresa Cilindros Company
S.A.S. Ingenieria IndustrialUniversidad Cooperativa de Colombia.

© 2022 JLLS and the Authors - Published by JLLS.



Palacios-Alvarado Wlamyr / Journal of Language and Linguistic Studies, 18(4) (2022) 220-242 237

Neiva. Recuperado de
https://repository.ucc.edu.co/bitstream/20.500.12494/14439/1/2019_L ean_manufacturin
g_Cilindr os_company_S.A.S.pdf

Carrillo Landazabal, M. S., Alvis Ruiz, C. G., Mendoza Alvarez, Y., & Cohen Padilla, H. E.
(2019). Lean Manufacturing: 5 s y TPM, herramientas de mejora de la calidad. Caso
empresa metalmecénica enCartagena, Colombia. SIGNOS — Investigacion en sistemas de
gestion, 11(1), 71-86. Recuperado de
https://revistas.usantotomas.edu.co/index.php/signos/article/view/4934/pdf

Cerdn, J. C., Madrid, J. C., & Gamboa, A. (2015). Desarrollo y casos de aplicacién de Lean
Manufacturing.Magazin ~ Empresarial, 11(28), 33-44. Universidad
Santiago de Cali. Recuperado
https://repository.usc.edu.co/bitstream/handle/20.500.12421/2500/Desarroll0%20y%20ca
505%20d
e%?20aplicaci%c3%b3n%20de%20Lean%20Manufacturing.pdf?sequence=1&isAllowed

=y

Chirinos Mogrovejo, A.C. (2018). Beneficio de la metodologia Lean Manufacturing Para el
crecimiento delas empresas Manufactureras peruanas. Ingenieria Industrial. Pontificia

Universidad Catolica. Pera. Recuperado
de
https://tesis.pucp.edu.pe/repositorio/bitstream/handle/20.500.12404/18495/CHIRINOS M
OGRO

VEJO_ANA_BENEFICIO_METODOLOGIA_LEAN.pdf?sequence=1&isAllowed=y

Cruz Medina, F.L. (2016). Lean Manufacturing: Revision de literatura y analisis de la
implementacion. Maestria en Ingenieria Industrial. Universidad Pedag6gicay Tecnoldgica

de Colombia. Pereira. Recuperado
de

https://d1wqtxts1xzle7.cloudfront.net/44678888/articulo_lean_manufacturing_term-
with-cover- page-
v2.pdf?Expires=1633739476&Signature=RBTY60yDDe6icEWjxUPACIN9DgHHnNg

X- UAUIT23mV9JoeLcyGHXuZ5M7zjgwSRyuHfZR-

1zZWCIVyz711Zb9J3pigWpdi8VIySZ1hHrSOCNj~0SIhSChs4BgsWQXY UUvrldcwE
MP- fbhvQngFK05SUI3gmHwomdW9JP2pVAO30Z8R7aGGFx8zbYTS

Diaz Méndez, D.V., & Bermudez Tobar, E.E. (2018). Planteamiento de un modelo Lean
Manufacturingpara el mejoramiento de calidad y procesos, en la empresa ABS
Cromosol LTDA. Ingenierialndustrial. Universitaria Agustiniana.

Recuperado de
https://repositorio.uniagustiniana.edu.co/bitstream/handle/123456789/507/DiazMendez-
DannaViviana-2018.pdf?sequence=1&isAllowed=y

Ferndndez Ayas, G. (2019). Estudio para la implantacion de técnicas Lean Manufacturing en una
empresa de mecanizado de alta precision. Universidad Politécnica de Catalufia. Espafa.
Recuperado de
https://lupcommons.upc.edu/bitstream/handle/2117/172758/Document0%201%20-
%20Memoria.pdf?sequence=1&isAllowed=y

© 2022 JLLS and the Authors - Published by JLLS.



238 Palacios-Alvarado Wlamyr / Journal of Language and Linguistic Studies, 18(4) (2022) 220-242

Figueroa Robles, Y.M. (2016). Caracterizacion De La Gestion De Calidad Bajo El Enfoque Lean
Manufacturing De Las Micro Y Pequefias Empresas Del Sector Industrial- Rubro
Elaboracion De Productos de Panaderia del Distrito de Huaraz. Licenciatura En

Administracion. Universidad Catdlica  de los Angeles.

Perd. Recuperado de
http://repositorio.uladech.edu.pe/bitstream/handle/123456789/1062/MYPE_GESTION _
DE_CALI

DAD_FIGUEROA ROBLES YOSELYN_MELISSA. pdf?sequence=4&isAllowed=y

Gacharnd Sanchez, V.P., & Gonzalez Negrete, D.C. (2013). Propuesta de mejoramiento del
sistema productivo en la empresa de confecciones Mercy empleando herramientas de Lean
Manufacturing. Ingenieria Industrial. Pontificia Universidad Javeriana. Bogota.
Recuperado de
https://repository.javeriana.edu.co/bitstream/handle/10554/6330/GacharnaSanchezVivia
naPaola2013.pdf;sequence=1

Jara Riofrio, M.A. (2017). EI método de las 5S: su aplicacion. Res Non Verba. ISSN: 1390-
6968, 7(1).
Recuperado de https://biblat.unam.mx/hevila/ResnonverbaGuayaquil/2017/vol7/no1/10.pdf

Kress, M.A. (2015). Aplicacién de técnicas Lean para reducir desperdicios en una Pyme Facultad
de Ciencias Exactas Fisicas y Naturales. Ingenieria Industrial. Universidad Nacional de
Cordoba. Colombia. Recuperado de
https://rdu.unc.edu.ar/bitstream/handle/11086/4928/PI-
%20KRESS%2C%20Mailen%20Araceli.pdf?sequence=1&isAllowed=y "

Laureano Condor, A.l. (2019). Propuesta de mejora de la productividad en una empresa de
confecciones mediante el uso de técnicas del Lean Manufacturing. Ingenieria Industrial.
Universidad Tecnoldgicadel Perd. Recuperado

de
https://repositorio.utp.edu.pe/bitstream/handle/20.500.12867/3047/Anel%20Laureano_M
ilagros%
20Mejia_Trabajo%20de%20Investigacion_Bachiller_2019.pdf?sequence=1&isAllowed
=y

Ledn Gonzalo, E., Marulanda, N., & Gonzéalez H. H. (2016). Factores claves de éxito en la
implementacionde lean, manufacturing en algunas empresas con sede en Colombia.
Revista de la Facultad de Ciencias Econdmicas y Administrativas. Universidad de Narifio.
Vol. 18 (1). Recuperado de http://www.scielo.org.co/pdf/tend/v18n1/v18n1a05.pdf

Linares Contreras, D.A. (2018). Aplicacion de Herramientas de Lean Manufacturing para
mejorar laproductividad de la Empresa Soquitex. Universidad Peruana de Ciencias
Aplicadas (UPC), Lima,Peru,2018. Recuperado

de
https://repositorioacademico.upc.edu.pe/bitstream/handle/10757/624049/LINARES_C_
D.pdf?seq uence=4

Lozano Quifiones, F.J., & Gonzélez Caicedo, E.A. (2015). Técnicas lean aplicadas al control de
desperdiciosen el area de almacenamiento de una industria quimica del municipio de
Yumbo (Valle Del Cauca).Ingenieria Industrial. Fundacién Universitaria Catdlica Lumen
Gentium. Santiago de Cali. Recuperado

de

© 2022 JLLS and the Authors - Published by JLLS.


http://repositorio.uladech.edu.pe/bitstream/handle/123456789/1062/MYPE_GESTION_DE_CALI
http://repositorio.uladech.edu.pe/bitstream/handle/123456789/1062/MYPE_GESTION_DE_CALI
http://www.scielo.org.co/pdf/tend/v18n1/v18n1a05.pdf

Palacios-Alvarado Wlamyr / Journal of Language and Linguistic Studies, 18(4) (2022) 220-242 239

https://repository.unicatolica.edu.co/bitstream/handle/20.500.12237/1146/T%C3%89CNI
CAS Le
an_aplicadas_control_desperdicios_%c3%81rea_almacenamiento_industria_qu%c3%8d
mica_municipio_yumbo.pdf?isallowed=y&sequence=1

Malpartida Gutiérrez, J.N. (2020). Importancia del uso de las herramientas Lean Manufacturing
en las operaciones de la industria del plastico en Lima. Revista LLamkasun, 1(2), julio —
diciembre. Universidad Nacional Auténoma de Tayacaja Daniel Hernandez Morillo.
Recuperado de http://llamkasun.unat.edu.pe/index.php/revista/article/view/16/16

Medina Franco, G.A., & Rodriguez Castro, H.A. (2021). Propuesta para la implementacion de la
filosofiaLean Manufacturing para mejorar la productividad en la empresa Tejidos
Lany sede Bogota.Ingenieria Industrial. Universitaria
Agustiniana. Bogota D.C. Recuperado de
https://repositorio.uniagustiniana.edu.co/bitstream/handle/123456789/1671/RodriguezCa
stro- HeinerArbey-2021.pdf?sequence=1&isAllowed=y

Monge Coérdova, H.M., Reyes Cerritos, J.A., & Rodriguez Romero, J.M. (2017). Disefio de un
programa de reducciéon de desperdicios apoyado con manufactura esbelta. Ingeniero
Industrial. Universidad de el Salvador.

Recuperado de
http://ri.ues.edu.sv/id/eprint/2166/1/Dise%C3%B1o_de_un_programa_de_reducci%C3%
B3n_de_desperdicios_apoyado_con_manufactura_esbelta.pdf

Orozco, J., Cuervo, V.C., & Bolafios, J.A. (2016). Implementacion de herramientas Lean
Manufacturing para el aumento de la eficiencia en la produccién de EKA corporacion.

Ingenieria industrial. Universidad Cooperativa de Colombia.
Cali. Recuperado de

https://repository.ucc.edu.co/bitstream/20.500.12494/10489/1/2016_implementacion_her

ramienta

_lean.pdf

Pérez Sierra, V.; Quintero Beltran, L.C. (2017). Metodologia dindmica para la implementacion de
5’s en elarea de produccion de las organizaciones. Revista Ciencias Estratégicas, vol. 25,
nam. 38, julio-
diciembre, 2017, pp. 411-423. Universidad Pontificia Bolivariana. Medellin, Colombia.
Recuperado de https://www.redalyc.org/pdf/1513/151354939009.pdf"

Pifiero, Edgar Alexander; Vivas Vivas, F.E., & Flores de Valga, L.K. (2018). Programa 5S’s para
el mejoramiento continuo de la calidad y la productividad en los puestos de trabajo
Ingenieria Industrial. Actualidad y Nuevas Tendencias, vol. VI, nim. 20, 2018, pp. 99-110

Puche Regaliza, J.C., & Costas Gual, J. (2011). El Efecto Favorable del Paradigma Lean
Manufacturingsobre la Reduccion de Defectos. Técnicas de Simulacion Discreta Anales
de Estudios Econdémicosy empresariales, VVol. XXI, 2011. Revista Ibérica de Sistemas e
Tecnologias de Informacion.Universidad de Valladolid.
Espafia. Recuperado de
https://uvadoc.uva.es/bitstream/handle/10324/19842/AEEE-2011-21-Efecto-
favorable.pdf?sequence=1&isAllowed=y

© 2022 JLLS and the Authors - Published by JLLS.


http://llamkasun.unat.edu.pe/index.php/revista/article/view/16/16
http://ri.ues.edu.sv/id/eprint/2166/1/Dise%C3%B1o_de_un_programa_de_reducci%C3%B3n_de_
http://ri.ues.edu.sv/id/eprint/2166/1/Dise%C3%B1o_de_un_programa_de_reducci%C3%B3n_de_
http://www.redalyc.org/pdf/1513/151354939009.pdf

240 Palacios-Alvarado Wlamyr / Journal of Language and Linguistic Studies, 18(4) (2022) 220-242

Quintana, P. (2010). Propuesta para la implementacion de un sistema de produccién, basado en
técnicas deLean Manufacturing, que contribuya al control del inventario en proceso, para
la seccidn de confeccion de colchones en una empresa productora de espuma. Ingenieria
Industrial. Pontificia Universidad Javeriana. Bogota. Recuperado
https://core.ac.uk/download/pdf/71418765.pdf

Ramirez Cortés, F.B. (2017). ldentificacion y reduccion de los niveles de desperdicio, desde la
perspectivade Lean Manufacturing en la empresa Flowserve Colombia S.A.S. Maestria en
Gerencia de Operaciones. Universidad de la Sabana. Bogota, D.C. Recuperado de
https://intellectum.unisabana.edu.co/bitstream/handle/10818/33108/Tesis%20Fabio%20
Ramirez.pdf?sequence=5&isAllowed=y

Rodriguez Medero, J.M. (2012). Mejora en la distribucion en planta del montaje super jaguar con
aplicacionde las técnicas “Lean Manufacturing”. Ingenieria Industrial. Universidad de
Sevilla. Espafia.Recuperado de

http://bibing.us.es/proyectos/abreproy/5055/fichero/3.-
+%C2%BFC%C3%93MO+EMPEZAR+A+IMPLEMENTAR+EL+LEAN+MANUFACTU
RING
%252F3.-

+%C2%BFC%C3%93MO+EMPEZAR+A+IMPLEMENTAR+EL+LEAN+MANUFACTU
RING
pdf

Rojas Jauregui, A.P. & Gisbert Soler, V. (2017). Lean Manufacturing: herramienta para mejorar
laproductividad en las empresas. 3C Empresa: investigacion y pensamiento critico, Edicion
Especial, 116-124. Recuperado de https://www.3ciencias.com/wp-
content/uploads/2018/01/art_14.pdf"

Ruiz Cobos, J. (2016). Implementacion de la Metodologia Lean Manufacturing a una Cadena de
Produccion Agroalimentaria. Ingenieria Industrial. Universidad de Sevilla. Espafia.
Recuperado de
http://bibing.us.es/proyectos/abreproy/70759/fichero/TFM_Javier_Ruiz_Cobos.pdf

Ruiz Pefia, D.F. (2019). Propuesta para la aplicacién de Lean Manufacturing y de técnicas
estadisticas enfocadas a la calidad en la empresa Complasticol. Ingenieria Industrial.
Universitaria Agustiniana.Bogota, D.C.

Recuperado de
https://repositorio.uniagustiniana.edu.co/bitstream/handle/123456789/867/RuizPena-
DiegoFernando-1-2019.pdf?sequence=5&isAllowed=y

Salado Echeverria, C.L., Sanz Angulo, P., De Benito Martin, J.J., & Galindo Melero, J. (2015).
Aprendizajedel Lean Manufacturing mediante Minecraft: aplicaciéon a la herramienta 5S.
RISTI, N.° 16, (12).
Revista Ibérica de Sistemas e Tecnologias de Informacion. Espafia.
Recuperado
https://pdfs.semanticscholar.org/8al13/3d6d0be533c64ac923160b18bda88ce6df93.pdf

Salazar Cardenas, J.H. (2019). Aplicacion de Lean Manufacturing para aumentar la
productividad de lalinea de tubos en la empresa Precor S.A. Ingenieria Industrial.
Universidad Inca Garcilaso de laVega. Lima, Perd.

Recuperado de
http://repositorio.uigv.edu.pe/bitstream/handle/20.500.11818/5272/TRSUFICIENCIA_S
ALAZA R%20CARDENAS%20JOSE%20HUGO.pdf?sequence=1&isAllowed=y

© 2022 JLLS and the Authors - Published by JLLS.


http://bibing.us.es/proyectos/abreproy/5055/fichero/3.-
http://www.3ciencias.com/wp-content/uploads/2018/01/art_14.pdf
http://www.3ciencias.com/wp-content/uploads/2018/01/art_14.pdf
http://bibing.us.es/proyectos/abreproy/70759/fichero/TFM_Javier_Ruiz_Cobos.pdf
http://repositorio.uigv.edu.pe/bitstream/handle/20.500.11818/5272/TRSUFICIENCIA_SALAZA
http://repositorio.uigv.edu.pe/bitstream/handle/20.500.11818/5272/TRSUFICIENCIA_SALAZA

Palacios-Alvarado Wlamyr / Journal of Language and Linguistic Studies, 18(4) (2022) 220-242 241

Sarria, M. P., Fonseca, G.A. & Bocanegra, C.C. (2017). Modelo metodoldgico de implementacion
de LeanManufacturing. Revista EAN, 83, PP 51 -
71.
https://doi.org/10.21158/01208160.n83.2017.182http://www.scielo.org.co/scielo.php?pid
=50120- 81602017000200051&script=sci_abstract&tlng=en"

Silva Franco, J.H. (2013). Propuesta para la implementacion de técnicas de mejoramiento
basadas en lafilosofia de Lean Manufacturing, para incrementar la productividad del
proceso de fabricacion desuelas para zapato en la empresa Inversiones CNH S.A.S.
Ingenieria Industrial. PontificiaUniversidad Javeriana.

Recuperado de
https://repository.javeriana.edu.co/bitstream/handle/10554/10288/SilvaFrancoJorgeAlex
ander201 3.pdf?sequence=1&isAllowed=y

Tafur Tapia, F.Y. (2019). Filosofia Lean Manufacturing Para Mejorar La Productividad.
Ingenieria Industrial. Universidad Privada del Norte. Per(. Recuperado de
https://repositorio.upn.edu.pe/bitstream/handle/11537/23056/Tafur%20Tapia%20Fanny
%20Y udith.pdf?sequence=3&isAllowed=y

Tejeda, A.S. (2011). Mejoras de Lean Manufacturing en los sistemas productivos Ciencia y
Sociedad, vol.XXXVI, num. 2, abril-junio, 2011, pp. 276-310. Instituto Tecnoldgico de
Santo Domingo. Republica Dominicana. Recuperado de
https://www.redalyc.org/pdf/870/87019757005.pdf"

Torrente Lopez, A.E., Rodriguez Ramirez, D.O, Santana Lozano, J.S., & Murcia Hernandez, E.
(2019). Implementacion de las herramientas Lean Manufacturing y six sigma en la
empresa cilindros UCC
S.A. Ingenieria Industrial. Universidad Cooperativa de Colombia. Neiva. Recuperado de
https://repository.ucc.edu.co/bitstream/20.500.12494/13433/7/2019 _herramientas_manuf
acturing_Six%20sigma.pdf

Valderrama Diaz, J.A., Y Pampa Tipula, J.J. (2018). Aplicacion de la metodologia Lean
Manufacturing enla industria. Revision de la Literatura. Ingenieria Industrial. Universidad
privada del Norte. Lima, Peru. Recuperado

de
https://repositorio.upn.edu.pe/bitstream/handle/11537/21227/VValderrama%20D%c3%ad
az%2c%20Jes%c3%bas%20Alberto%20-
%20Pampa%20Tipula%2c%20Juan%20Jer%c3%b3nimo.pdf?sequence=3&isAllowed=y

Vargas Herndndez, J.G., Muratalla Bautista, G., & Jiménez Castillo, M.T. (2018). Sistemas de
produccién competitivos mediante la implementacion de la herramienta Lean
Manufacturing. Revista Digital FCE. 6(11) Enero - junio. |[ISSN 2314 — 3738. Recuperado
de https://revistas.unlp.edu.ar/CADM/article/view/2883/4104

Vargas Hernandez, José G.; Muratalla Bautista, G.; & Jiménez Castillo, M. (2016). Lean
Manufacturing
¢una herramienta de mejora de un sistema de produccion? Ingenieria Industrial. Actualidad y

Nuevas Tendencias, vol. V, num. 17, 2016, pp. 153-174. Universidad de Carabobo.
Venezuela. Universidad de Carabobo Venezuela.

© 2022 JLLS and the Authors - Published by JLLS.


http://www.scielo.org.co/scielo.php?pid=S0120-
http://www.scielo.org.co/scielo.php?pid=S0120-
http://www.scielo.org.co/scielo.php?pid=S0120-
http://www.redalyc.org/pdf/870/87019757005.pdf

242 Palacios-Alvarado Wlamyr / Journal of Language and Linguistic Studies, 18(4) (2022) 220-242

Recuperadode
https://www.redalyc.org/jatsRepo/2150/215057003009/215057003009.pdf"

Vargas Lozano, A., Y Castafio Garavino, O. (2019). Lean Manufacturing y la aplicacién de esta
herramientaen empresas colombianas. Facultad de Ingenieria. Universidad Santiago de
Cali. Recuperado de
https://repository.usc.edu.co/bitstream/handle/20.500.12421/4739/LEAN%20MANUFA
CTURIN G.pdf?sequence=3&isAllowed=y

Makalenin Tiirkge baslig1 buraya yazilir....

Ozet

Tirkce Ozet.

Anahtar sozciikler: anahtar sozciklerl; anahtar sozciikler2; anahtar sozciikler3

AUTHOR BIODATA

Insert here author biodata.

© 2022 JLLS and the Authors - Published by JLLS.


http://www.redalyc.org/jatsRepo/2150/215057003009/215057003009.pdf

