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Abstract 

 

The manufacture of footwear in the State of Mexico is an 

activity of the utmost importance since it represents an 

important source of income for the community of San 

Mateo Atenco; in the last ten years, just over 40% of 

family workshops have closed. Plaza Azul has also been 

affected by a considerable decrease in sales volume, a 

situation that today is considered critical. The purpose of 

this research is to determine the technological capacity, 

understood as the ability to design, buy, manufacture, and 

sell products. Technological competence is defined as the 

results of the evaluation of the 7 variables mentioned 

below: Differentiated and exclusive products, value-added 

process, mastery of technology, innovation capacity, 

strategic assets that are difficult to imitate, productive 

flexibility, and quality system. The results of the research 

show that productive flexibility is the main strength and 

differentiated and exclusive products are the greatest area 

of opportunity. 

 

 

 

Competitive advantage, Technological capacity, 

Footwear industry 

 

Resumen 

 

La fabricación de calzado en el Estado de México es una 

actividad de suma importancia, toda vez que representa 

una fuente de ingresos importante para la comunidad de 

San Mateo Atenco; en los últimos diez años poco más del 

40% de los talleres familiares han cerrado. La Plaza Azul 

igualmente se ha visto afectada con una disminución 

considerable del volumen de ventas, situación que hoy día 

se considera crítica. Esta investigación tiene como 

propósito determinar la capacidad tecnológica, 

entendiéndose ésta como la capacidad para diseñar, 

comprar, fabricar y vender. La competencia tecnológica se 

define como resultados de la evaluación de las 7 variables 

que se mencionan a continuación: Productos diferenciados 

y exclusivos, Proceso de valor añadido, Dominio de 

tecnología, Capacidad de Innovación, Activos estratégicos 

difíciles de imitar, Flexibilidad productiva, Sistema de 

Calidad. Los resultados de la investigación muestran que 

es la Flexibilidad productiva donde se encuentra la 

principal fortaleza y Productos Diferenciados y 

Exclusivos la mayor área de oportunidad.  

 
Ventaja competitiva, Capacidad tecnológica, Industria 

del calzado 
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Introduction  

 

The competitiveness of the footwear 

conglomerate "Plaza Azul" in the state of 

México is being challenged by foreign imports 

as well as by other states´ competition. One of 

the available strategies that can be used to face 

the competition is to apply the resources and 

capabilities theory which states that, based on an 

analysis of resources and capabilities, the 

organization is able to select the opportunities 

for which it is best endowed and to define a 

sustainable competitive advantage based on its 

competences. 

 

This paper is organized as follows. In the 

first part, the background of the footwear 

industry at the national and regional levels as 

well as the impact of the covid-19 pandemic in 

this sector are described, Then, the theoretical 

fundamentals of the competitive potential and 

the situational SWOT analysis are explained. 

Afterward, the problems related to the 

importance of knowing the technological 

competitive position of the footwear industry are 

detailed.  

 

The methodology used is descriptive 

transactional describing the variables that relate 

to the nuclear competencies of the manufacturers 

through the analysis of primary data. The study 

variables were differentiated and exclusive 

products, value-added process, technology 

mastering, innovation capacity, strategic 

technological assets that are difficult to imitate, 

productive flexibility and quality system. 

 

Through the SWOT situational analysis, 

it was possible to determine the strategic balance 

for each of the variables described; Finally, the 

conclusions on the position of the Plaza Azul of 

San Mateo Atenco and several proposals of 

strategies that support the improvement of its 

technological competitiveness are presented.  It 

should be noted that this article is the product of 

a research project focused on the Plaza Azul 

footwear industry in San Mateo Atenco, Mexico, 

concluded this year.  

 

For this reason, the background of this 

sector described in the frame of reference in this 

paper was taken from the article Zenteno et al 

(2019), Strategies of the Marketing Mix of the 

Footwear Industry in San Mateo Atenco Plaza 

Azul, because the scenario is the same.  
 

Frame of Reference 

 

The first antecedents of the manufacture of 

footwear in Mexico correspond to the 

seventeenth century, in the state of Guanajuato, 

the oldest data that the Municipal Historical 

Archive has regarding the manufacture of 

footwear in the Villa de León is from the year 

1645. Andrés González Cabildo is the name of 

the oldest shoemaker, according to information 

from the archive of the Chamber of the Footwear 

Industry of the State of Guanajuato (CICEG). 

 

It is important to return to the history and 

evolution of the footwear industry in Mexico 

highlighting some facts from the CIGEC 

archive. In the year of 1719, when the first 

census of the Villa de León was undertaken, the 

data shows the existence of 36 houses in which 

shoes were manufactured, both by Spaniards, as 

well as by Indians and mulattos. Later, in 1869, 

there were 50 "zapaterías", that is, workshop 

houses in which families formed artisanal 

production units. The first formal shoe factory 

on record began work in 1872. By 1900, 17% of 

the economically active population of León 

worked in the footwear industry, becoming, 

along with the textile industry, the most 

important economic activity in León. 

 

Small-scale manufacturing 

establishments were the pivot for the 

development of the footwear industry in Mexico 

between 1920 and 1930. Productive workshops 

started to be created in a vertiginous way due to 

the demand, where local investors were mainly 

responsible that from then on, Guanajuato and 

Leon in particular, became the main regions of 

the national footwear industry. On May 24, 

1926, the Union of Footwear Manufacturers of 

León was constituted, whose founding president 

was Mr. José Padilla Moreno, and the first 

secretary was Mr. Ignacio L. Hernández. 

 

In the 50's the mechanization of the 

production process begins, and the technical 

principles brought from abroad are integrated. 

Footwear manufacturers individually promoted 

their products. At the end of the decade, the 

directors of the National Chamber of the 

Footwear Industry began to organize a sample of 

the product, following the example of the North 

American model of trade fairs. The first national 

exhibition was held in Mexico City in 1956. 
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In 1966, when it was necessary to 

reactivate the sale of footwear, the X National 

Footwear Exhibition was held in León, already 

known as the Exhibition of the Mexican 

Footwear Industry, an event that the local press 

announced as the one that would show "all its 

industrial potential in the most ambitious 

exhibition held until then". The event, the result 

of the efforts of several visionaries, ceased to 

take place due to differences between the 

representatives of the different Chambers. 

However, the model was so successful, that the 

Leonese producers decided to continue it.  

 

Also, the manufacturers of the Chamber 

of Footwear of the State of Jalisco began in 1977 

with their "National Spring Exhibition", being 

headquartered in the city of Guadalajara, Jalisco. 

Five years after opening its doors in León the 

Five years after the opening of the Salon of 

Leather and Footwear (SAPICA) in Leon, the 

first international fair of supply ANPIC was born 

in 1979., the first international fair of supply. 

 

Thanks to this path walked and the 

structure that over the years was established, the 

Chamber of the Footwear Industry of the State 

of Guanajuato planned and programmed the 

implementation of a special department to 

support the activities that the committee in turn 

determined to carry out. Based on this program, 

in 1980 the first steps were taken for the 

incorporation of human and material resources, 

which would come to constitute the department 

in charge of the exhibition.  

 

Thus, from the 8th SAPICA Event, the 

Chamber already had the foundations to achieve 

the intended objective. It is in 1982 that SAPICA 

is called the National Footwear Fair. Such is the 

acceptance of this product in the domestic 

market, that the National Chamber of the 

Footwear Industry (CNIC) reaches its maximum 

historical level of production by producing 317 

million pairs of footwear, of which 7.5% were 

exported to the US market.  

 

However, the crisis at the national level 

that occurs in the eighties irremediably affected 

this sector and according to Zarur (1993) "While 

in 1980 per capita consumption was estimated at 

5.6 pairs per year; in 1989, at the end of the 

decade it was 2.5 pairs of shoes, this derived 

from the loss of the purchasing power of 

consumers while the prices of footwear rose 

markedly, given the increases in production 

costs." 

In 1999, when it turned 25 years old, 

SAPICA expected 10 thousand buyers with 

visitors from 25 countries of the world, and 

signed an agreement with CUOROMODA, then 

the first fair in Latin America, to publicize the 

two fairs in the surrounding countries and in 

their own. 

 

According to figures from the National 

Institute of Statistics, Geography and 

Informatics (INEGI), at the end of the 90's, 70 

million pairs of shoes were produced per year 

and there were 73,439 workers employed 

directly to position the sector as a globally 

recognized producer. Businessmen, chambers, 

research centers, and the government took 

several actions to promote the footwear industry. 

Because it is a basic consumer item and an 

important source of employment in the country, 

the footwear industry occupied a priority place 

within the National Industrial Development Plan 

of the Federal Government 2000-2006, in the 

period of President Vicente Fox Quezada. 

 

The economic censuses of 2009 (INEGI) 

recorded 7,398 economic units dedicated to the 

manufacture of footwear representing 1.7% of 

the total manufacturing industries which 

employed 112,727 people, contributing 2.4% of 

the total occupation of the manufacturing sector. 

Micro-establishments in this sector accounted 

for 78.5%, employing 19% of the total labor and 

generated 6.2% of total gross production, 

compared to large companies, which only 

accounted for 1% of the manufacturing sector 

and employed three out of ten employed people 

and generated almost 40% of production. As for 

the total production of footwear, 87% was 

destined for private consumption and the rest 

was for intermediate demand (national or 

foreign) referring to trade, cargo transport, fabric 

manufacturing, footwear manufacturing, 

manufacture of paint, coatings, adhesives, and 

sealants, among others. 

 

During the years 2013, 2014 and 2015, 

the footwear industry only generated revenues in 

the amounts of $17,436, $17,462 and $18,013 

(million pesos) and as for the employed 

personnel, the figures were 93,291; 92,877 and 

94,601, respectively. Observing a decrease in its 

contribution to GDP, since on average in those 

years it was 0.6% according to data provided by 

the federal government.  
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The slowdown in the economic figures 

generated by the footwear industry is evident, 

and some situations can be observed that have 

contributed to it. The first important event is 

China's entry to the World Trade Organization 

(WTO) at the end of 2001 and the other, 

Mexico's entry into the Trans-Pacific 

Partnership on February 4, 2016, called the 

Comprehensive and Progressive Agreement for 

Trans-Pacific Partnership (TPP). 

 

Referring to China and its incursion into 

the WTO, this country has managed to venture 

and maintain important advantages in sectors 

such as footwear, textiles, electronics, toys, 

information technologies, among others. The 

strategy that this country generated according to 

Kerber (2002) "[...] in the case of labor-intensive 

industries, it often focused on learning the modus 

operandi to replace external producers with 

domestic producers in the medium term and 

displace them from the markets they dominate. 

This is the case of the footwear industry where 

Chinese brands have been progressively 

incorporated." Other data that is highlighted are 

listed below. 

 

In accordance with Esquivel (2015) 

"China is the world's leading footwear producer, 

manufacturing 5.5 billion pairs of footwear 

exporting 3.1 billion pairs annually. Regarding 

exports, China occupies the first place, followed 

by India with 682 million, Brazil with 520 

million, Italy with 425 million, Indonesia with 

318 million, Turkey with 270 million and 

Mexico occupies the seventh place with 170 

million. Ten years ago, Mexico imported only 

3.0% of its domestic footwear consumption now 

that consumption has increased to 20% of the 

total."  

 

However, Olvera (2018) emphasizes 

"Trade between Mexico and the United States 

fell from 81 percent in the 90s to 63 in 2016, a 

year after Republican President Trump gave a 

protectionist speech in his presidential 

campaign. In contrast, Mexico's trade with China 

rose from -1 percent to 10 percent in 2016, 

according to the Center for China-Mexico 

Studies at the National Autonomous University 

of Mexico that has investigated the U.S.-China-

Mexico trilateral relationship.  

 

 

 

And it adds that in 2017 while China sold 

us 67 thousand 741 million dollars (computer 

products and communication technologies, 

clothing, footwear, electrical appliances), 

Mexico only exported to China 6 thousand 61 

million dollars (computer products, electronics, 

communication, and auto parts).  

 

The TP (for its acronym in English), 

Trans-Pacific Partnership Agreement, initially 

made up of the following countries: Australia, 

Brunei, Canada, Chile, United States, Japan, 

Malaysia, Mexico, New Zealand, Peru, 

Singapore, and Vietnam accounted for about 

40% of global GDP and 25% of international 

trade and intended to create a new economic bloc 

in the Pacific by reducing approximately 18,000 

customs tariffs. The goal was to change the rules 

on the exchange of goods and services. 

However, at the end of January 2017, the United 

States causing a rearrangement of the treaty and 

on March 8, 2018, it is signed again, now under 

the name of Comprehensive and Progressive 

Agreement for Trans-Pacific Partnership 

(CPTPP), with the remaining eleven countries. 

 

In an interview with Expansión 

Magazine in February 2018 with Mr. Alejandro 

Gómez, executive president of the Chamber of 

Industry of the State of Guanajuato, commented 

"We are much more concerned about the 

CPTPP, because as it is drafted it will allow 

Vietnam to produce footwear using inputs from 

China (which are up to 50% cheaper than those 

obtained in Mexico) and export them to the 

Mexican market duty-free. In addition, in 

Vietnam salaries are up to 50% lower than those 

paid in the sector. We're not going to be able to 

compete with this mix of cheap inputs and low 

wages."  

 

It is highlighted in the published article 

that Vietnam is the second footwear 

manufacturer globally, only after China and the 

bulk of its production is for export. So far, 

Vietnamese footwear pays a tariff to enter 

Mexico, which allows to balance the low costs. 

But once the CPTPP is signed, Vietnamese 

footwear will enter a phase of tariff relief. This 

has Mexican manufacturers worried, as the 

Asian product could displace the 235 million 

pairs sold by Mexican manufacturers in Mexico. 
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Despite this and, to address this scenario, 

Ernesto Acevedo Fernández, Undersecretary of 

Industry and Commerce of Mexico, said in a 

conference (February 25, 2019) that in the face 

of the adverse situation faced by the economic 

activity of footwear, the following actions were 

immediately proposed: the signing of two 

Presidential Decrees that would temporarily 

establish a tariff of 25 percent or 30 percent on 

footwear imports which was published in the 

Official Gazette of the Federation on April 10, 

2019.  

 

After this report of antecedents that have 

impacted the footwear industry at the national 

level and to know the competitiveness of 

companies in this sector at the regional level, we 

proceed to describe the object of study of this 

research that is composed of 366 manufacturers 

and merchants of footwear established in the 

Plaza Azul, of the Municipality of San Mateo 

Atenco, State of Mexico.  

 

The State of Mexico is divided into 125 

municipalities, of which only 6 contribute to the 

footwear economic sector, which house 81% of 

the establishments and 80% of the employment. 

These municipalities are Cuautitlán, Cuautitlán 

Izcalli, Naucalpan, Tlalnepantla, San Mateo 

Atenco and Toluca, the most important of them 

being San Mateo Atenco because of the number 

of establishments and the generated 

employment. 

 

According to the Secretary of Economy, 

87% of the companies in the footwear industry 

in the State of Mexico are classified as 

microenterprises, almost 7% as small 

companies, 4.55% are medium-sized and 1% are 

large.  San Mateo Atenco is home to just over 

40% of the footwear industry in the State of 

Mexico.  

 

This municipality has an approximate 

population of 73,000 inhabitants and 75% of the 

families are dedicated to the manufacture of 

shoes, both artisanal and industrial. Regarding 

the history of the shoe in this jurisdiction is 

divided into three periods: 

 

1) 1900-1912, the elaboration was 

generated manually.  

2) 1913-1931, mechanical machines are 

used: the first, to sew the cut, the second, 

to sew the sole and the third, a machine 

with pedal. 

3) 1932-1959, electric machines are used, 

and the first shoe factories are 

established. 

 

San Mateo Atenco has also suffered from 

the events described above concerning China 

and treaties with other countries. The impact is 

visualized in the serious decrease in sales. The 

president of the group of Footwear Producers of 

San Mateo Atenco (Procasma), at the end of June 

2019 declared to the media that the footwear 

industry in this municipality is at risk due to the 

floods of the area and the sale of counterfait 

footwear from China, which has led to the 

closure of 20% of shoe workshops.  

 

"It has been very complicated to shield a 

border so that shoes do not enter clandestinely 

because, with the tariff measures, if it entered 

legally, prices would rise, but since it is 

smuggling, it constitutes unfair competition 

because we have to pay taxes, insurance, 

affiliations, and other obligations as taxpayers" 

said the representative of Procasma. Regarding 

the contingency situation caused by SARS-CoV-

2 that causes the COVID-19 disease, the 

representative of Plaza Azul, pointed out and 

explained that, despite carrying out all the 

sanitary measures imposed by the Mexican 

Ministry of Health, the business does not 

rebound yet business the most important of them 

being San Mateo Atenco because of the number 

of establishments and the generated 

employment.  (Perez, 2020). 

 

In addition to this, the Plaza Azul 

representative added: "The situation will not 

improve in the short term, since no improvement 

in buyer attendance and product sales is 

foreseen". The shoes manufacturers are still 

waiting for the local council to Transfer the 

funds it committed to manufacture 4,500 pairs of 

shoes for Atequense students of preschool, 

primary and secondary in the framework of this 

pandemic to reactivate the economy of footwear 

workers and other merchants in the municipality.  

The sellers of Plaza Azul are responsible for the 

manufacture of those 4,500 pairs of shoes of the 

almost 10 thousand that the mayor's office 

requested from other manufacturers at a uniform 

cost of 350 mexican pesos per pair; however, the 

prolongation of the entrance to classes in a 

hitherto indefinite form also caused the 

postponement of the funds' transfer to the 

shoemakers. So, the picture becomes quite 

bleak. 
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In a globalized world where services and 

products are highly diversified and available in 

virtual markets, companies compete in the 

search for those differentiating elements that 

allow them to generate a competitive advantage 

and thus continue in the preference of customers. 

Some studies on the subject are listed below. 

 

Publishing, Marketing, (2007) "In order 

to survive in a competitive market, companies 

must necessarily outperform their competitors 

and, because of them, need to create and 

consolidate sustainable competitive 

advantages". Competitiveness for this author 

includes three aspects: economic rationality, 

capacity for coordination and adaptation with the 

environment and capacity for direction and 

organization.  

 

Finally, being competitive implies 

permanently creating barriers against 

competitors, taking the initiative and the 

necessary steps to achieve high levels of 

productivity and efficiency in the management 

of resources to achieve high levels of 

competitiveness.   

 

For Hamel & Prahalad (2005) precursors 

of the theory of resources, in their article 

"Strategic Purpose" they mention that 

competitive advantage is the need to accelerate 

the learning of the organization to overcome 

competitors in the construction of new 

advantages. And they emphasize that the goal of 

the strategist is not to find a niche within the 

industry, but to create a new space that adapts to 

the strengths and resources of the company, that 

is, a space not yet explored.  

 

It is a process of mastering essential 

skills and jumping the barriers of the 

environment until you reach an advantage that 

allows you to achieve the objectives, although 

these may take a long time. 

 

According to Garcia, Prieto, & Sanz 

(2014), analyze the factors that impact on the 

competitiveness of organizations, using 

hermeneutics through bibliographic review, 

which allowed to determine the elements that 

strengthen competitiveness.  

 

 

 

 

 

They conclude that the human factor, 

innovation, financial resources, information and 

communication technology, environmental 

management and differentiating factors are 

competitiveness factors whose proper 

management strengthens the sustainability of 

companies over time.  

 

The same authors cite Sarmiento, 

Sánchez, and Cruz, (2009), who define 

competitiveness as the company's ability to 

penetrate, consolidate or expand its market 

share.  

 

This ability can be seen in the skills, 

administrative actions, timely use of installed 

capacity, proper management of financial, 

human, and material resources, but above all in 

the perception of market signals, which when 

instrumented in a timely manner allow you to 

identify the needs of consumers, resize the scale 

of production or offer of services, and redesign 

market strategies for positioning. 

 

Sáez de Viteri (2000) presents a dynamic 

model for the study of competitive advantage, 

based on the theory of resources and capabilities, 

which postulates that in the generators of value 

lies the sustained competitive advantage of 

companies, understanding by these the 

resources, capabilities and routines that underpin 

core competencies.  

 

These distinctive core competencies 

must be sought from the internal and external 

point of view. The introspection to realize what 

the company does and how to do it as well as 

assess the appreciation that the customers have 

about the value that the organization is adding. 

Sometimes, the customer's esteem for the 

company's products does not coincide with what 

the company believes is a source of 

differentiation or technological excellence. The 

concept and component of the distinctive core 

competencies are shown in table1.  
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Strategic Competence 

Concept Components 

Project of Management and 

coordination of value 

generators to build a 

competitive strategy that 

meets the demands of 

stakeholders and creates 

added value to customers in 

multiple markets 

- What the company 
wants to be and 

where it wants to go 

= Vision, mission, 

and objectives. 

- What the company 
is and what it knows 

to do = Resources  

- What the company 
is capable of being 

and doing = 

Capabilities 

- Management and 

coordination of 

value generators 

Technological Competence 

Concept Components 

The ability to design, buy, 

manufacture, and sell 
- Stock of 

technologies 

- Know-how to apply 
the technologies 

- Capacity for 

innovation 

Staff Competence 

Concept Components 

The ethos, of the 

organization, set of 

capabilities of people, known 

or not and used or not.  

- Aptitude or 

knowledge  

- Trade or skills  

- Attitude or 

behaviors  

Organizational Competence 

Concept Components 

The coordination of value 

generators through the 

organizational structure of the 

company 

- Task design 

- Routines or 

methods 

- Power structure 

- Production and 

information system 

 
Table 1 Concept and components of nuclear competences 

Source: Adapted from Sáez de Viteri (2000) 

 

The author also mentions that value 

generators must be valuable in such a way that 

they can exploit an opportunity or neutralize a 

threat, uncommon in the sense that they are not 

owned by other companies, inimitable because 

they have been formed in the internal scope of 

the organization and are, therefore, unique, and 

irreplaceable. 

 

Taking into consideration the proposal of 

Sáez de Viteri (op. cit.)  regarding the distinctive 

basic competences, this research focuses on the 

technological competency. Below are the 

components of this competency which will serve 

as the basis for the design of the data collection 

instrument: 

 

Stock of technologies. 

In production organizations, 

technological management not only tends to 

reduce the gap between man and his productive 

tool, but also induces him to seek maximum use 

of it. The proper use of technological resources 

is supported by the existence of qualified 

personnel. 

 

Navarro, Romero, Bauza & Granadillo 

(2006) mention that in the current organization, 

the greatest results of business growth are 

obtained by focusing changes towards the 

incorporation of technologies and the 

improvement of the capabilities of human 

resources, an issue that is essential to improve 

productivity and competitiveness in companies. 

 

Sáezde Vietri (idem) highlights are the 

best assets available to a company to achieve a 

positioning different from that conferred by its 

patrimonial situation. 

 

In agreement with Navarro et al. (2006) 

In the current organization, the greatest results of 

business growth are obtained by focusing 

changes on the incorporation of technologies and 

the improvement of the capabilities of its human 

resources, an issue that is essential to improve 

productivity and competitiveness in companies. 

 

Know-how to apply them 
 

The concept of know-how as an idiomatic 

expression with a business connotation dates 

back, as reported in books and research, to the 

early eighteenth century. It is an abbreviated 

form of the American expression "to know how 

do it" , that is, to know how to do a certain thing. 

The knowledge we are talking about refers to 

knowledge in the technical, specific and 

specialized sense to carry out a process, 

company or industry, which has its base and has 

been developed through the experience of years 

of daily and professional exercise of the activity. 

  

However, Narváez (1990) points out that 

the know-how contract: "deals with the 

provision of knowledge relating to objects (test 

parts, unregistered models, machines, apparatus, 

tools, mechanization facilities, non-patented 

inventions, etc.), data , and technical background 

including calculations, formulas, plans, 

specifications, drawings or designs, etc. 
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As well as instructions for 

manufacturing, producing,  exploiting a product; 

or obout manufacturing processes; or 

communication of exploitation experiences; or, 

practical advice and explanations on a given 

patent; or indications to plan production, 

distribution or direct sale and others that are 

considered complementary".  

 

Capacity for innovation 

 

Barton (1992)  indicates that technological 

innovation is a consequence of the increase in 

the knowledge base in the company. This 

knowledge, for the most part, is developed and 

accumulated within the company and 

incorporated into individuals and groups, 

structures, technical and management systems, 

and into standards, values, procedures and 

patterns of behaviour.  

 

Barney (1991) Therefore, knowledge-

based resources offer to be socially complex. If 

such knowledge is incorporated into an 

individual, the organization cannot appropriate 

or use it without the cooperation of the 

individual, but if that knowledge is contained in 

a collectivity of people and rooted in a specific 

organizational context, the enterprise is less 

vulnerable. In addition, knowledge-based 

resources are dependent on the historical 

trajectory of the company (path dependent) since 

they result from the experience accumulated by 

the company due to the successes and failures 

experienced in the past. Therefore, these 

resources are difficult to acquire by a company 

that has not followed the same trajectory. 

 

In the methodological part, the SWOT 

matrix will be used, so it is necessary to review  

its origin.  Betancourt Guerrero, (2014) refers 

that the basic model proposed in the early sixties 

by a group of professors from Harvard Business 

University, in a first phase, the formulation of 

strategies rests on the well-known SWOT 

model," which records the alignment that must 

exist between the strengths and weaknesses of 

the organization, derived from its internal 

evaluation, and the opportunities and threats of 

the environment, derived from its external 

evaluation. In the words of the proponents of this 

model, the economic strategy will be considered 

as the adaptation between the qualifications and 

the opportunity that positions a company in its 

environment.  

Once the strategy has been evaluated and 

selected, the next phase corresponds to its 

implementation according to the resources 

allocated in the previous phase. 

 

For a competitive advantage to be really 

useful, it must also be sustainable; that is, the 

company can maintain it for a reasonable period 

of time; to achieve this, the advantages identified 

must meet two criteria: a) have their origin in a 

strength of the company, not in a temporary 

conjunctural event and b) possess such 

characteristics that make it difficult for the 

competition to imitate the advantage in the short 

term. 

 

Problem Statement 

 

The manufacture of footwear in Mexico has a 

history of more than 400 years, according to data 

published by the Ministry of Economy, and has 

been perfected to become a nationally and 

internationally renowned and prestigious 

industrial chain supply-leather-footwear. The 

main states where production is concentrated are 

Guanajuato, with 78%, Jalisco 12%, 3.5% in the 

State of Mexico and Mexico City, with 2.4%. 

 

However, and according to figures from 

the National Institute of Statistics and 

Geography (INEGI), in 2017 the total factor 

productivity and contribution to Mexico's 

economic growth of this sector had a rate of -

0.33% annual growth and in January 2019, based 

on the Monthly Survey of the Manufacturing 

Industry (EMIM), the percentages of personnel 

employed in the production of footwear 

decreased -1.5 and, the plant capacity used 

increased 0.5. An alarming situation that 

highlights the crisis facing this economic 

activity.  

 

The footwear industry in Mexico has 

been seriously affected by the crises of 1982 and 

1994 as well as the activation of various 

international trade agreements. Footwear is one 

of the productive sectors that most resented the 

process of trade opening of Mexico, which 

caused both its installed capacity and its 

production to fall. A situation that has been 

worsening in recent years.  

 

 

 

 

https://www.sciencedirect.com/science/article/pii/S1138575811000053%22%20/l%20%22bib0305
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And if to this scenario, we add the 

worldwide contingency that began in 2020 

caused by SARS-CoV-2 that causes the COVID-

19 disease, the economic consequences are 

shocking and the footwear industry object of 

study of this research was no exception 

originating as consequence an exacerbation of 

the decrease in sales problem. 

 

Therefore, this research poses the need to 

determine the competitive potential, based on 

the basic technological competence (Sáez, 2000) 

in order to conduct the strategic balance of the 

Plaza Azul footwear sector based on the 

optimization and risk factors, and from them 

establish the strategies that support the increase 

in sales of the footwear industry. 

 

The variables considered were 

differentiated and exclusive products, value-

added problems, technology efficiency, 

innovation capacity, strategic objectives that are 

difficult to imitate, productive flexibility and 

quality system. 

 

Methodology  

 

In the present work, the research design is of a 

descriptive translational type because, through 

the analysis, the description of the variables that 

determine the strategic competitiveness of the 

footwear manufacturers of the Plaza Azul of San 

Mateo Atenco will be carried out, for which 

primary data are obtained.   According to 

Hernández, Fernández and Baptista (2010) the 

type of study corresponds to the descriptive 

analysis which seeks to specify the properties, 

characteristics and profiles of people, groups, 

communities, or any other phenomenon that is 

subjected to analysis.  

 

On the other hand, descriptive 

translational designs that aim to investigate the 

incidence of the modalities or levels of one or 

more variables in a population are purely 

descriptive studies.  

 

The procedure consists of locating one or 

several variables to a group of people, living 

beings, objects, situations, contexts, phenomena, 

communities, etc. and providing their 

description.  As for the references or primary 

sources, these provide first-hand data, such as 

interviews or surveys. 

 

Based on the problem of study and in 

agreement with the state of the art, the principles 

proposed by Ramirez (2009) will be followed. 

The procedure does not contemplate the 

necessary elements to give statistical validity to 

the research, elements that are incorporated in 

the present research. In addition to the 

determination of the strategic balance, the 

SWOT matrix is elaborated where the proposals 

of strategies in favor of improving the strategic 

competitiveness of the footwear manufacturers 

of Plaza Azul are developed. 

 

To facilitate its understanding and 

practical application, the detailed procedure that 

was carried out is shown below: 

 

1. Identification of the analysis criteria.  

According to Sáez de Vierti (2000), the 

technological competitive position is the 

result of comparing the key competences 

required by the competition (external 

analysis) with the key competence that 

the company possesses (internal 

analysis). Technological competence is 

defined as an outcome of the following 7 

variables: 

1. Differentiated and exclusive products. 

2. Products with great added value. 

3. Mastery of technology. 

4. Capacity for innovation. 

5. Strategic assets difficult to imitate. 

6. Productive flexibility. 

7. Quality systems. 

 

2. Determination of the real conditions of 

performance in relation to the internal 

and external variables of the analysis. 

a. Delimitation of the field of action. The 

study will be carried out taking as a 

universe the footwear producers of the 

Plaza Azul of San Matero Atenco.  There 

are currently a total of 324 

manufacturers, according to information 

provided by the president of the Plaza 

Azul Association in an interview with a 

member of the research group.  

b. Determination of the sample size. Since 

the number of footwear manufacturers in 

the Plaza Azul de San Mateo Atenco is 

known, the formula used to determine 

the sample size of a finite population 

was. (Munch & Angeles, 1998) . 
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n
ᶻᶻᶻ

ᶻᶻ
                                           (1) 

 

Where: 

N = 324  

k = 1.96 Z value for a 95% confidence level 

p = 0.5 probability of success (determine 

Strategic Competitiveness) 

q = 0.5 probability of failure (determine 

Strategic Competitiveness)  

e = 0.05 maximum permissible error 

 

ὲ
Ȣ ᶻ Ȣᶻ Ȣᶻ

Ȣ Ȣ ᶻ Ȣᶻ Ȣ
ρχφȢπρ   (2)                                                      

  

Given the impossibility of carrying out 

the surveys previously calculated due to the 

current conditions of the Covid 19 pandemic we 

chose to work with a confidence level of 90% 

and accept a 20% error. So, the determination of 

the sample size was as follows: 

 

ὲ
Ȣ ᶻ Ȣᶻ Ȣᶻ

Ȣ Ȣ ᶻ Ȣᶻ Ȣ
ρφȢρς      (3)            

 

n = 16                                         

 

Where: 

N = 394  

k = 1,645 Z-value for a 90% confidence level 

p = 0.5 probability of success (determine 

Technological competence)  

q = 0.5 probability of failure (not to determine 

Technological competence)  

e = 0. 20 maximum permissible error 

 

c. Information collection. The structured 

interview technique was used designing 

a questionnaire with strategically 

planned questions regarding the 

variables to be measured. (Hernández, 

Fernández, & Baptista, 2010).  The 

interviews were carried out by the 

available means: Google Duo platform, 

WhatsApp and Zoom.  

  

Since the list of strengths (S), 

weaknesses (W), opportunities (O) and threats 

(T) can be very extensive, it was limited to 

considering only the two most relevant in each 

section. For the selection of the elements that 

make up the sample (footwear manufacturers), a 

suitable sampling was used, in which the 

elements to be sampled are selected because they 

are accessible through the existing contacts.  

(Munch & Angeles, 1998).  

 

3. Assigning a weight for each of the 

strengths, opportunities, weaknesses, 

and threats. 

 

For each of the factors mentioned in 

point 1, the interviewees were asked to assign a 

score of 1, 3 or 5 where 5 denotes the highest 

level of performance, 3 the average level and 1 

the lowest level. Using this scale, the differences 

among the factors can be clearly established 

facilitating their hierarchization. 

 

4. Calculation of results. Based on the 

average score obtained in each variable, 

a matrix was elaborated with the totals 

and the individual contribution of each of 

them. 

5. Determination of the strategic balance. 

The strategic balance (SB) is the 

relationship between the optimization 

factor (OF) and the risk factor (RF) 

 

The optimization factor indicates the 

favorable position of the organization with 

respect to its competitive assets and the 

circumstances or events that may potentially be 

the source of a competitive advantage in the 

short term. The risk factor shows an unfavorable 

position of the organization, that is, it shows a 

competitive liability coupled with conditions 

that limit the competitive position of the 

organization. 

 

OF = S + O  

 

RF = W + T 

 

EB = OF – RF 

 

The strategic balance of an organization 

is better if the difference between the 

optimization factor exceeds the risk factor. 

 

6. Preparation of the SWOT matrix and 

presentation of proposals.  The 

respondents' answers were concentrated 

in a matrix and then graphed. Based on 

the previous results, the SWOT matrix 

was elaborated. Using the SWOT matrix, 

conclusions regarding the general 

situation of the footwear industry with 

respect to technological competition and 

the individual contribution of the studied 

variables were drawn  
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Finally, the SWOT matrix constitutes the 

basis for the elaboration of proposals for 

competitive strategies in order to potentiate 

technological competition to contribute to the 

success of the footwear industry of Plaza Azul, 

San Mateo Atenco, Estado de México. 

 

Results 

 

The findings presented in this section describe 

the technological variables, emphasizing those 

that are considered relevant to the company's 

performance, represent a risk or an opportunity 

in the future and impact on the technological 

competence of the footwear manufacturers of the 

Plaza Azul in San Mateo Atenco.  The results 

presented are the product of the information 

obtained through the structured interviews. 

 

The results matrix was elaborated based 

on the average score obtained in each variable. 

Table 2 presents the total weighting of strengths, 

weaknesses, opportunities, and threats. 

 
Strategic variables S W O T 

1. Differentiated and exclusive 

products 

50 62 46 70 

22% 27% 20% 31% 

2. High value-added products 54 16 44 72 

29% 9% 24% 39% 

3. Mastery of technology 58 28 52 66 

28% 14% 25% 32% 

4. Capacity for innovation 48 56 54 46 

24% 27% 26% 23% 

5. Strategic assets difficult to imitate 54 64 54 46 

25% 29% 25% 21% 

6. Productive flexibility 70 32 32 54 

37% 17% 17% 29% 

7. Quality systems 48 52 66 52 

22% 24% 30% 24% 

TOTAL 382 310 348 406 

26% 21% 24% 28% 

 
Table 2 Global and variable situational analysis 

Source: Own Elaboration 

 

The concentrate of information in table 2 

is analyzed horizontally showing the percentage 

of participation that the internal and external 

conditions of the company have for each of the 

7 variables that determine technological 

competitiveness.  For example, for variable 1 

differentiated and exclusive products, their 

strengths represent 22%; their weaknesses 27%; 

opportunities represent 20% and threats 31%. 

 

On the other hand, if the analysis is 

carried out vertically, the strengths, weaknesses, 

opportunities, and threats of the company can be 

determined in a general way. These are shown in 

graph 1. 

 
 
Graph 1 Global SWOT situational analysis 

Source: Own Elaboration 

 

Subsequently, the determination of the 

global strategic balance (SB) and by variable 

which is the relationship between the 

optimization factor (OF) and the risk factor (RF) 

was carried out. The results are shown in table 3. 

In the tables and graphs presented below, to 

enhance understanding, the technological 

variables are listed from 1 to 7 and correspond in 

numbering to those presented in table 2, the 

above for a better visualization of the data.  

 
Strategic variables Optimizati

on factor 

(FO) 

Risk 

facto

r  

(FR) 

Balanc

e  

(BE) 

1. Differentiated and exclusive products 6.00 8.25 -2.25  

0.42 0.58 -0.16  

2. High value-added products 6.13 5.50 0.63  

0.53 0.47 0.05  

3. Mastery of technology 6.88 5.88 1.00  

0.54 0.46 0.08  

4. Capacity for innovation 6.38 6.38 0.00  

0.50 0.50 0.00  

5. Strategic assets that are difficult to 

imitate 

6.75 6.87

5 

-0.13  

0.50 0.50 -0.01  

6. Productive flexibility 6.38 5.38 1.00  

0.54 0.46 0.09  

7. Quality systems 7.13 6.50 0.63  

0.52 0.48 0.05  

Total 45.63 44.7
5 

0.88  

0.50 0.50 0.01  

 
Table 3 Global and factor strategic balance 

Source: Own Elaboration 

 

Graph 2 shows the impact of the strategic 

balance by variable and its contribution to the 

overall strategic balance; to the right of the graph 

the variables with a positive strategic balance 

and on the left side of the graph you can see those 

variables that represent a risk with a negative 

strategic balance.  

 

Strengths

26%

Weaknesses

22%Opportunities

24%

Threats

28%

SWOT global situational analysis
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Graph 2 Impact of strategic balance by variable 

Source: Own Elaboration 

 

Graph 3 shows the overall strategic balance 

 

 
 

Graph 3 Global strategic balance 

Source: Own Elaboration 

 

Graphs 4, 5, 6 and 7 show the variables 

that present the optimization factors in order of 

greater to lesser strength in the overall balance 

of technological competitiveness, of the 

footwear manufacturers of the Plaza Azul. 

Graph 4 Mastery of technology 

Source: Own Elaboration 

 

 
 
Graph 5 Productive flexibility is the most robust 

Source: Own Elaboration 

 

 
Graph 6 High value-added products 

Source: Own Elaboration 

-2.25 

0.63 

1.00 

0.00 

0.00 

2.38 

0.63 

-3.00-2.00-1.00 0.00 1.00 2.00 3.00

1. Productos diferenicados y

exclusivos

2. Productos de gran valor

añadido

3. Dominio de la tecnología

4. Capacidad de innovación

5. Activos estratégicos dificiles

de imitar

6. Flexibilidad productiva

7. Sistemas de calidad

Strategic balance  

Optimization 

factor

50.5%

Risk factor

49.5%

Overall strategic balance

Optimization 

factor

52.3%

Risk factor 

47.7%

Mastery of technology

Optimization 

factor

54.3%

Risk factor 

45.7%

Productive flexibility

Optimization 

factor

52.3%
Fact

High value-added products
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Graph 7 Quality systems 

Source: Own Elaboration 

 

Graphs 8 and 9 on the other hand, show 

the variables with high risk factor that must be 

addressed urgently, since they present a 

considerable vulnerability. 

 

 
Graph 8 Differentiated products 

Source: Own Elaboration 

 

 
Graph 9 Strategic assets difficult to imitate 

Source: Own Elaboration 

 

The factor that presents a balance 

between optimization and risk factors is 

presented in graph 10. 

 
Graph 10 Capacity for innovation 

Source: Own Elaboration 

 

Finally, the SWOT matrix, shown in 

table 4, displays the most representative 

elements of the situation analysis prepared based 

on the results obtained. 

 
 

 

Internal 

Factors 

 

 

 

 

 

 

 

 

External 

Factors 

Strengths Weaknesses 

F1. Flexible production 

processes are available. 

F2. In the 

manufacturing process. 
F3. There are trained 

personnel for the use of 

technologies. 

D1. Lack of innovation 

and creativity to improve 

products or processes on 

the part of workers. 
D2. Production and 

distribution processes are 

easily imitated by the 

competition. 

D3. The footwear models 

that are manufactured are 

traditional. 
D4. No actions are taken 

to measure the quality of 

the products.  

Opportunities Maxi-Maxi 

  

F1-O1. Hire a 

certifying body to 

implement the QS and 

thus respond to market 
demands. 

 

F3-O2. Participate in 

the calls issued by 

government entities for 

the promotion of 

innovation focused on 

technology. 
  

Maxi-Mini  

D3-O3. Obtain financing 

to invest in machinery 

that allows innovation in 

footwear models. 

D4-O1. Have a QS to 
measure the quality of the 

products. 

O1. Offer of different 

entities to implement 

the QS in the 

company. 

O2. There is 

economical support 
from the government 

and different entities 

for the promotion of 

innovation. 

O3. There ae 

investment 

opportunities in new 

machinery and 
process innovation. 

Threats Mini - Maxi 

 

F1-A1. Hire a designer 

to generate innovative 

models to meet what 

the market demands. 

 

F3-A3. Invest in state-
of-the-art technology 

since the staff is trained 

in the use of these. 

Mini -Mini  

 

D3-A1. Participate in 

innovation training 

programs offered by the 

government. 

 

D4-A4. Carry out a 
market study that allows 

to identify the areas of 

opportunity that the 

product has. 

A1. There is an offer 
of footwear with 

exclusive and 

innovative models by 

the competition.  

A2. The competition 

offers footwear that 

meets market 
expectations. 

A3. The competition 

applies technology in 

its production 

processes. 

A4. Competition 

responds quickly to 

changes in consumer 
demand. 

 
Table 4 SWOT matrix 

Source: Own Elaboration 

 

 

Optimization 

factor

52.3%

Risk 

factor 

47.7%

Quality system

Optimization 

factor

42.1%

Risk factor  

57.9%

Differentiated products

Optimization 

factor

50.0%

Risk factor 

50.0%

Strategic assents difficult to imitate

Optimization 

factor

50.0%

Risk factor 

50.0%

Capacity for innovation
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Conclusions 

 

In the present investigation, as a result of the 

application of the proposed methodology, it was 

possible to determine technological competence 

as a source of competitive advantage for the 

footwear producers of the Plaza Azul. With 90% 

confidence it is concluded that the overall 

balance is between 0.8 and 1.2; as mentioned 

above, the ideal strategic balance between 

optimization and risk factors in each case is 50%, 

that is, there is a balance between optimization 

factors and risk factors, which results in a 

strategic balance of 0;  in this case it can be 

observed that the strategic balance even when 

the difference is minimal, only 1%, shows that 

footwear manufacturers are making appropriate 

use of their technological capabilities to 

counteract risk factors.  

 

The analysis by variable shows that the 

most outstanding optimization factors are 

mastery of technology and productive flexibility 

with 1% each and the variable that shows the 

greatest weakness is differentiated and exclusive 

products followed by strategic assets difficult to 

imitate.     

 

Based on the SWOT matrix results and 

with the purpose of improving technological 

competition so that it becomes a competitive 

advantage for the manufacturers of footwear of 

the Plaza Azul, the following strategies are 

proposed: 

 

- Hire a certifying body to implement the 

QMS that contributes to ensuring the 

quality of the products in terms of raw 

materials used, having robust production 

processes, and improving administrative 

processes to achieve customer 

satisfaction and improve their 

competitive position.  

- It is imperative to acquire state-of-the-art 

technology to produce footwear with 

innovative and avant-garde models, for 

which it is proposed to participate in the 

calls issued by the Support Fund for 

Micro, Small and Medium Enterprises 

(SME Fund) for the granting of 

preferential economic support.  

- Hire and / or create a strategic alliance 

with educational institutions that have 

the career of Design to generate 

innovative models that meet the 

changing needs of the market.  

- To minimize weaknesses and avoid 

threats, it is proposed to participate in 

training and innovation programs, 

offered by the different levels of 

government to have adequately trained 

personnel both in the strategic and 

operational part. It is suggested to carry 

out a market study to identify the 

competitive advantage of the product and 

make it known to generate preference 

towards the brand. 
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Abstract 

 

The use of indicators within companies is highly 

relevant to help manage their processes. 

Particularly for equipment and machinery, the 

indicator of overall equipment efficiency (OEE) 

is commonly used with the objective of 

measuring equipment inefficiency and identify 

losses. This helps to foster an environment of 

continuous improvement that leads to increased 

productivity. During this investigation, an 

adapted methodology is used, which highlights 

the use of lean manufacturing techniques, from 

which our OEE metric is derived. The purpose is 

to know the efficiency of the equipment in order 

to take actions that help reduce the waste 

presented in a production line of a hot sauce 

company. This article will contribute to the 

promotion of the use of new tools that lead to 

continuous improvement, since our intention is 

to simplify the way the company visualizes its 

problems, which will lead to finding solutions in 

a faster and more objective way. 

 

 

 

OEE, Productivity, Wastes 

 

Resumen  

 

El uso de indicadores dentro de las empresas 

tiene una gran relevancia para ayudar a gestionar 

los procesos; particularmente para los equipos se 

utiliza el indicador de eficiencia general de los 

equipos (OEE por sus siglas en inglés), el cual 

ayuda a medir la ineficiencia de los equipos y a 

identificar las pérdidas, fomentando un ambiente 

de mejora continua que lleve a incrementar la 

productividad. Durante esta investigación se 

utiliza una metodología adaptada de la cual 

resalta el uso de las  técnicas de manufactura 

esbelta, de donde se deriva el OEE. El propósito 

es conocer la eficiencia actual de los equipos 

para posteriormente llegar a tomar acciones, las 

cuales ayuden a disminuir los desperdicios 

presentados en una línea de producción de una 

empresa de salsas picantes. Este articulo 

contribuirá a fomentar el uso de nuevas 

herramientas que lleven a las prácticas de mejora 

continua,  lo que pretende es visualizar de 

manera más simple las problemáticas, lo que 

llevará a buscar soluciones de una manera más 

rápida y objetiva.  

 

OEE, Productividad, Desperdicio 
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1. Introduction 

 

The globalisation of the world has brought with 

it an increase in competitiveness among 

companies, due to the ease of acquiring any 

product in different parts of the world.  

 

This represents a risk for those 

companies that do not seek to innovate in their 

processes, falling behind and being overtaken by 

the competition. In addition, there are cases 

where the decrease in product quality is used as 

an attempt to reduce costs, which leads to other 

types of problems, leaving customers 

dissatisfied.  

 

Therefore, quality is an important factor 

that should not be neglected, and another 

indicator of performance is productivity, with 

this we can know the capacity of a company to 

produce, but it can also be a little misleading 

because it could have a high productivity with 

low efficiency, which leads to increased product 

costs and sometimes these problems can become 

invisible if appropriate measures are not taken.  

 

This shows that it is necessary that the 

procedures of a company are guided by some 

strategy or methodology, this is where lean 

manufacturing plays an important role, as these 

techniques generally seek to eliminate waste.  

 

There are several types of waste, this 

opens the option to have a diversity of 

methodologies, which focus specifically on one 

of these types of waste. However, the 

implementation of any of them can be modified 

to solve different problems, or even reveal 

unexpected problems. 

 

First of all, it is necessary to know the 

current state of a company, the indicators are in 

charge of showing this information, so that it is 

known if the objectives are being fulfilled or if 

they are being fulfilled in the right way, in order 

to later look for the most appropriate solution.  

 

This research will be in charge of 

demonstrating that the current state has some 

problems that can be improved with the help of 

lean manufacturing techniques, specifically the 

development of the indicator of general 

efficiency of the equipment, so a modified 

methodology is developed to avoid waste during 

the production of hot sauce. 

 

 

2. Theoretical framework 

 

Food production requires standards and care in 

the production process that go beyond the 

common quality requirements. In Mexico, 

NOM-251-SSA1-2009: Hygiene practices for 

the processing of food, beverages or food 

supplements, is responsible for providing 

guidelines to achieve food safety in companies, 

covering the entire food chain (Arellano Narváez 

et al., 2020). Food safety has also been identified 

as a benefit of implementing ISO 22000, which 

provides the necessary requirements for an 

organisation to comply and deliver a completely 

safe and quality product. Another support 

system to ensure food quality is HACCP 

(Hazard analysis and critical control points), 

both of which provide competitive advantages to 

companies, leading them to expand their market 

and provide higher quality products with the 

main objective of protecting consumers (Gil et 

al., 2017).  

 

Another way to achieve better quality 

and higher productivity is the lean 

manufacturing philosophy. It was born in Japan 

at Toyota Motor Company in the 1950s, when 

Eiji Toyoda and Taiichi Ohno developed their 

ideas to start the Toyota Production System; 

these ideas were born from a visit to Ford where 

they were able to observe their production 

process. Lean manufacturing techniques are 

based on eliminating waste in order to have 

better results in efficiency, so within this 

philosophy, waste is categorised into seven: 

overproduction, waiting times, transport, 

processes, inventories, movements and defective 

products (Taiichi, 1988).  

 

Lean manufacturing helps to identify the 

activities that do not add value in a process and 

therefore helps to eliminate waste, leading to 

higher productivity, which makes companies 

more dynamic and involves them in a culture of 

continuous improvement. The staff plays an 

important role as they are the ones who must 

adopt these ideas in order to achieve the 

expected results (Palange & Dhatrak, 2021). 

 

The purpose of lean manufacturing is to 

improve processes with the help of methods, 

techniques and practices available to companies. 

The aim is to solve recurring problems 

regardless of the company's activity, in order to 

achieve the goals set (Bouazza et al., 2021). 
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These techniques seek to identify and 

eliminate waste by improving the efficiency of 

operations at a high margin. These wastes are 

also known as mutes and according to the author 

Socconini (Socconini, 2019) the best translation 

of this word is "excess". To understand this, he 

explains that there are activities that generate 

value and for which the customer is willing to 

pay; waste then represents the opposite, as they 

are the efforts that are made that are non-

essential and do not add value to production, 

leading to increased costs and decreasing the 

level of service.  

 

The variety of techniques included in 

lean manufacturing are continuous 

improvement, 5S, anti-error devices also called 

poka yoke, rapid change and value stream 

mapping. Each used in different situations, but 

with the same purpose of helping to eliminate 

waste (Womack et al., 1992). Some of these 

techniques have a greater impact in certain types 

of industries; in the case of the food industry, the 

most frequently used are Poka Yoke, Kaizen, 

5'S, Kanban and Total Productive Maintenance 

(Cuggia-Jiménez et al., 2020). 

 

As part of the Total Productive 

Maintenance we find other tools such as the 

general efficiency indicator of the equipment, 

with which it is possible to know in a general 

way the efficiency of the process but also its 

quality and performance, this serves as support 

in the decision making process of corrective 

actions (Silveira & Andrade, 2019). Taking data 

to generate this indicator also provides 

information on downtime and maintenance 

activities which allows better planning of 

preventive maintenance as well as spare parts 

plans (Smirnov & Abdilova, 2021). 

 

Although the techniques have their 

beginnings in the automotive industry, their 

success has created a trend and several industries 

such as metal, textile and aerospace implement 

these techniques (Durakovic et al., 2018). 

Particularly in the food industry these techniques 

are little used and there is little research in the 

area. However, the studies that have been 

practiced offer positive results such as increased 

productivity and efficiency, highlighting the 

importance of employee engagement in the 

organisation, as the success of the 

implementation of the techniques depends on 

them (Borges Lopes et al., 2015).  

 

In addition, this technique brings benefits 

to human resources as it promotes the skills and 

abilities of employees during their development 

(Viteri Moya et al., 2016). 

 

As mentioned, these techniques are 

beginning to gain strength in the food industry, a 

sector in which an extra benefit can be generated 

for the population, as waste is food that is not 

used, so reducing this waste increases the 

amount of food available without the need to 

increase production (Steur et al., 2016). 

 

In Morocco, the food industry is one of 

the main sectors of the economy and has 

involved lean manufacturing in its processes. A 

research was developed that allowed observing 

its application in different companies of the food 

industry and they were able to observe its 

benefits in profitability, efficiency and 

effectiveness, however they mention that it is not 

fully implemented and this is because they need 

the support of managers to achieve it and that it 

is deployed in companies in a global way (Farissi 

et al., 2021). 

 

Lean manufacturing techniques are 

frequently used in organisations, but it is 

necessary for each organisation to make 

adaptations and implement them according to 

their needs. As it is a long process, there must be 

enough knowledge to identify waste, so that it 

can finally generate an impact and benefit for 

organisations (Leksic et al., 2020). It is currently 

one of the techniques that helps to reduce waste, 

which allows companies to improve their 

strategies, ensuring their competitiveness by 

having better performance and more satisfied 

customers. As mentioned by Ibarra and 

Ballesteros (2017), its success will depend on 

correctly implementing this philosophy.  

 

To achieve a correct implementation it is 

also necessary to provide a suitable 

environment, in which employees have the 

necessary tools to achieve a focused work 

generating solutions and process improvements, 

which must be measured. For this purpose 

Ramune (Čiarnienė & Vienažindienė, 2012) 

proposes that dimensions such as waste 

elimination, continuous improvement, 

continuous flow and pull systems, cross-

functional teams and information systems 

should be used.  
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Accurate measurement is a very 

important part of knowing the processes, 

indicators have the function of evaluating and 

monitoring the processes, which allows them to 

be optimised, thus reducing losses (Diaz et al., 

2020). To ensure the effectiveness of lean 

manufacturing, it is necessary that the correct 

selection of tools is made, that there is 

authenticity in the data, that the people involved 

participate with a positive mentality and that 

they accept the change in the work method and 

work culture (Kolla et al., 2019). 

 

There are a number of application cases 

and the findings are similar, an example of which 

was conducted in a company involved in the 

production of carbonated soft drinks. It 

presented problems with packaging waste and 

after an analysis the factors causing the problem 

were identified, with which lean manufacturing 

techniques could be implemented, achieving a 

reduction of 81% of waste (López González, 

2017). 

 

Another application case that helps to 

demonstrate the benefits of lean manufacturing 

techniques is one developed in India, in which a 

questionnaire is carried out to several 

manufacturing companies that applied the 

techniques in question and were finally able to 

demonstrate significant changes in production. 

In this case they highlight the use of lean 

manufacturing techniques and mark it as a vital 

factor for improvement, in particular, they 

highlight just-in-time as a very useful technique 

that helps to increase productivity. It requires 

teamwork and good coordination among those 

involved to make it work, so the researchers 

conclude that it is necessary to review those 

obstacles that prevent the application of lean 

manufacturing techniques (Singh et al., 2018). 

 

The methodology on which this article is 

based seeks to eliminate a specific type of waste, 

which is inventories, however it can be adapted 

to deal with other waste as it includes in its 

phases a proposal of lean manufacturing tools 

which can be modified, as will be done in this 

case (Chávez & Romero, 2017). This 

methodology was compared against DMAIC 

which is one of the most used methodologies 

with lean manufacturing because for many 

companies this is a more known option and that 

facilitates the extraction of information with a 

very marked structure, in addition another of its 

advantages is that it can be worked with other 

strategies (Rifqi et al., 2021). 

3. Argumentation of the solution 

 

This research is carried out in a hot sauce 

company in the city of Hermosillo, where there 

has been a chronic problem of loss of raw 

material. This occurs to a different extent with 

each product, some of the most affected are hot 

sauce, chamoy and red and green habanero 

sauces. Being a company with international 

trade with the possibility of expanding in the 

market, it seeks to implement new tools that help 

them stand out from the competition, which is 

why they investigated methodologies that 

include lean manufacturing in order to integrate 

it into the company's activities.  

 

In order to choose the tool, we looked for 

methodologies that integrated lean 

manufacturing in their practices, because it is 

known that the main purpose of this philosophy 

is to reduce waste.  

 

The DMAIC methodology was reviewed 

as it is one of the most implemented and also one 

of the best known, it has a structure that tends to 

be more familiar to some, however it is not 

always necessary to implement lean 

manufacturing and other tools could be used.  

 

For this reason, the methodology of 

ortega del castillo (2019) was also reviewed, 

which is a modification of the proposal of 

Chávez and Romero (2017) and will be modified 

again for this occasion. Unlike DMAIC, this new 

methodology establishes lean manufacturing as 

its central solution proposal and although its 

origin is focused on inventory waste, it can be 

easily modified, it is only necessary to modify 

the proposed tools to adapt it to other situations, 

making it a better option for the problem 

addressed.  

 

The selected methodology helps not only 

to solve the problem but also to find the weak 

points in the company that lead to a lack of 

control in the processes. The only problem with 

this methodology is that it does not include a 

control phase, and the current conditions of the 

company with the lack of controls has led to the 

problem.  

 

Therefore, not including this phase in the 

methodology would leave the project very 

vulnerable to new problems, which justifies the 

addition of the sixth phase to strengthen the 

methodology.   
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This last phase will allow monitoring the 

changes made and will alert in case of new 

changes that may create deviations in the 

process. 

 

In addition, with this last phase it is 

expected to generate a cycle, as it will be 

possible to have a direct follow-up of the 

company's results and it will be easier to detect 

future problems, thus avoiding chronic 

problems. This methodology will lead to the 

implementation of the lean manufacturing 

philosophy in the company, which will generate 

changes in the working methods of the personnel 

that will help the company as a whole.  

 

4. Methodology 

 

In order to implement the lean manufacturing 

techniques that are appropriate for the particular 

situation of this company, we propose to use a 

modified methodology of Ortega del Castillo, 

shown in figure 1. 

 

 
 
Figure 1 Diagram of proposed methodology  

Own Elaboration 

 

The methodology is composed of six 

main phases, which will be described below.  

 

A. Phase 1. Diagnosis   

 

During this phase, the company's environment, 

its areas of opportunity, processes and flow of 

operations are known. In this way, it is easy to 

understand the problem and to find the cause.  

 

B. Phase 2. Analysis and data collection 

 

In this phase data will be collected that will help 

to understand numerically what are the effects of 

the problem and also with these measurements it 

will be possible to know which area generates 

the most waste, this will be very important to 

determine the lean manufacturing tools to be 

used.  

C. Phase 3. Proposal of lean manufacturing 

techniques  

 

In this phase the possible causes and the areas 

that are affected by the problem will be known. 

Therefore, a proposal will be made with the 

appropriate techniques for each area, hoping that 

each one will be applied by the whole team in a 

general way.  

 

D. Phase 4. Implementation of the proposal 

 

The implementation of the proposal is the central 

part of the methodology, where changes will be 

seen and possible conflict situations will be 

presented. In this phase, new data derived from 

the changes will be obtained and will serve as 

support for the next phase.  

 

E. Phase 5. Evaluation of results 

 

In this phase a comparison will be made between 

the data obtained at the beginning and the data 

obtained during the implementation. This will 

allow an evaluation to be made and determine if 

the correct activities were carried out or if it is 

necessary to make changes in the developed 

proposal.  

 

F. Phase 6. Control 

 

Finally, in the control phase, tools will be 

implemented to help maintain the changes and to 

be able to measure the indicators, so that it will 

be easier to detect if a new problem arises.  

 

The development of this methodology 

aims to answer the following research questions:  

 

1. What is the current production process 

like and what are the potential causes of 

sauce wastage? 

2. In which part of the production process 

of the final product does the most sauce 

waste occur? 

3. Which equipment has the most efficiency 

problems? 

4. What control methods will be used to 

prevent future wastage and ensure 

continuous improvement? 

 

 

 

 

 

 

Phase

1

•Diagnosis

Phase

2

•Data collection and analysis

Phase

3

•Proposal for Lean Manufacturing tools

Phase

4

•Proposal implementation

Phase

5

•Evaluation of results

Phase

6

•Control
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5. Results 

 

During phases 1 and 2 we got to know the 

company and its ways of working, we observed 

for some months the operation and the problems 

that arise. The phase presented some difficulties, 

firstly there were problems in the collection of 

data as they are collected manually and 

sometimes the staff did not have adequate 

control, this was one of the first obstacles, after 

this some of the working practices that the 

company has did not help to have reliable data in 

the flow meters, leading to have inaccurate data.  

 

In addition, there are no control methods 

that help to know if the data obtained are 

accurate, and some discrepancies are observed 

where the waste obtained with the meters is zero, 

but during the observation of the process it is 

known that this result is not possible. Even 

though the numbers were not entirely clear, it 

was possible to determine that most of the waste 

occurs in the filling area, which is largely related 

to equipment stoppages or maintenance 

problems. Table 1. Waste shows that the highest 

percentages of waste are found in the stage from 

the filler to the bottles.  

 
Waste 

Month Tank-Filler Filler - Bottles 

Liters % Liters % 

May 46,976.49 4% 39,987.83 6% 

June 73,194.16 6% 52,494.54 5% 

July 53,317.22 5% 64,928.37 6% 

August 27,173.86 2% 53,058.97 4% 

 
Table 1 Waste in litres per month  

Own Elaboration 

 

With these results, we proceeded to 

phase 3 of the proposal, in which we had two 

options: to apply a total productive maintenance 

programme (TPM) or to apply an OEE indicator 

to the process that would allow us to identify the 

deficiencies in the equipment and which were 

the most problematic.  

 

It was decided to implement the OEE as 

the other option required a greater investment of 

time and resources, and some of the activities 

that the company already performs work as a 

basis for the implementation of the OEE.  

 

In order to implement the indicator as an 

initial step, it was necessary to inform the 

company's participants about the subject, its 

purpose and the benefits it would bring to the 

process.  

Subsequently, a format was structured to 

record the line stoppages, which are classified by 

equipment, which will make it possible to know 

which one generates the most problems. The 

company already had a record of stoppage times, 

but the data was not processed or used, so the 

OEE will help this activity to be useful and 

beneficial for the company. With this record it 

was possible to observe the efficiency of the 

equipment, but it was also observed that there is 

equipment that does not have the same 

production capacity, so the imbalance of the line 

generates stoppages that are not related to 

maintenance.  

 

Another observation is that the problem 

with measurements and control is present in 

different parts of the process, for the OEE it is 

necessary to measure the quality and so far only 

a record of the waste of bottles, labels, caps and 

boxes is kept, giving as a result the final waste 

for each run. The problem is that these inputs can 

present administrative errors due to inventory 

issues, leading to the indicator not showing the 

true results.  

 

Finally, it is expected that the activities 

that will help generate the OEE will help to 

control the activities, so that actions can be taken 

that will lead to a more efficient line with less 

waste, which in turn will lead to improvements 

in production costs. Once the changes are made 

it will be necessary to take new data to evaluate 

whether the actions taken were effective and 

helped to reduce waste, but also to evaluate the 

efficiency of the equipment by comparing the 

OEE obtained.  

 

6. Funding 

 

Funding: The present work has been funded by 

CONACYT, grant: [774249]. 

 

7. Conclusions 

 

The purpose of this project is to generate an 

impact on waste reduction, the implementation of 

this methodology will help the company to 

generate a change in their activities that will lead 

them to know more about the status of their 

process, it is common to know in a general way 

the situations that occur and when they become 

frequent occurs the so-called workshop 

blindness, so maintaining an indicator is 

important to maintain the continuous 

improvement of processes.  
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It is hoped that this is only the beginning 

of lean manufacturing applications within the 

company and that more indicators will be 

established in the process to help control more 

activities. It was observed that waste is present 

during several production processes and with this 

new way of working it is hoped that more similar 

projects can be developed to further reduce 

production costs. 

 

It is important to be able to see the 

activities in greater detail in order to generate 

changes and it is also necessary to have a high 

level of commitment from those in charge so that 

the activities proposed are carried out and, above 

all, analysed.  The realisation of this project will 

allow a higher production capacity by having 

equipment working efficiently, thus increasing 

sales as well as reducing current production 

costs.  
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Abstract 

 

The current process followed by a fiber optic assembly 

manufacturing company to quote its products fails to meet 

the expectations and requirements of both internal and 

external customers. There is poor document management, 

as well as problems regarding the flow of information used 

in the activities carried out in the Quoting department. This 

creates confusion and results in late deliveries for quotes. 

In addition to this, there is a lack of correct process 

measurement, so it is not possible to make a complete 

analysis. A new Quotation process is proposed as well as 

a management tool based on the PPAP practice contained 

within the APQP methodology. The objective is to 

increase the performance of the department's activities, 

improve the structure and organization of the knowledge 

generated during the Quotation process and obtain a 

platform for the collection of metrics for future process 

analysis. This will allow the company to meet customer 

expectations and perform analysis that allow continuous 

improvement of the process. 

 

 

Quotation management, New Product Development, 

PPAP 

 

Resumen 

 

El proceso actual que sigue una compañía de manufactura 

de ensambles de fibra óptica para cotizar sus productos no 

logra cumplir con las expectativas y requerimientos de 

clientes internos y externos. Existe un mal control de 

documentación, así como problemas en el flujo de la 

información utilizada en las actividades llevadas a cabo en 

el departamento de Cotizaciones. Esto genera confusión y 

tiene como consecuencia entregas tardías. Aunado a esto 

se carece de una medición correcta del proceso, por lo que 

no es posible hacer un análisis completo. Se propone un 

nuevo proceso de Cotizaciones así como una herramienta 

de gestión basada en la práctica de PPAP contenida en la 

metodología del APQP. Como objetivo se busca 

incrementar el desempeño de las actividades del 

departamento, mejorar la estructura y organización del 

conocimiento generado durante el proceso de 

Cotizaciones y obtener una plataforma para la recopilación 

de métricas para el análisis del proceso. Esto le permitirá 

cumplir con las expectativas de los clientes y realizar 

análisis que permitan la mejora continua del proceso. 

 

Gestión de cotizaciones, Desarrollo de Nuevos 

Productos, PPAP 
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1. Introduction 

 

In today's competitive market, global 

competition has driven companies and 

organisations to develop all kinds of competitive 

advantages in order to stand out from and 

differentiate themselves from their peers. In this 

context, within the manufacturing industry in 

Latin America, and particularly in Mexico, 

several companies have developed specialised 

departments whose objective is to develop new 

products for subsequent mass production. 

  

A company dedicated to the manufacture 

of fibre optic assemblies, supplier of important 

telecommunications companies, has one such 

strategic business unit for the development of 

new products for its customers. This has become 

a fundamental part of the company, as it is in 

charge of transforming potential customer 

opportunities into future sales it can count on to 

continue growing. Therefore, its correct 

operation and the care of its processes is of great 

importance for the company. 

 

This company has a Quotations 

department within this unit, which is responsible 

for costing and managing the process by which 

the company determines the correct price of its 

products to its customers. A number of 

opportunities have been detected in the 

department, such as poor control of the 

documentation generated, as well as problems 

with the flow of information which generates 

confusion in what is required and ends up 

causing delays in the delivery of quotations or 

incorrect information according to what was 

initially required. It is considered that the 

department's performance can be improved.  

 

One of the most commonly used ways to 

measure performance is through the use of 

metrics. In this particular case, the company has 

only one metric for the measurement of the 

Quotations department. On Time Completion 

(OTC) Quote measures the percentage of quotes 

delivered on time to the customer. When 

analysing the results of this metric and listening 

to comments from the employees of this 

department, it is evident that they do not meet the 

requirements of this metric. 

 

 

 

 

The following article aims to use a 

project management methodology to generate a 

new quotation process that meets the 

requirements of customers in terms of required 

deliveries, as well as to obtain a tool that 

supports the management of this process. In this 

way, the performance of the activities carried out 

by the department will be improved. 

 

The article will begin with a theoretical 

framework that will provide a context for the 

different issues and methodologies that surround 

this type of approach. This is followed by an 

argumentation of the methodology to be 

followed and then the implementation of the 

methodology in the Quotations department. 

Finally, the results will be evaluated and a 

conclusion will be drawn on the effects 

achieved. 

 

2. Theoretical Framework 

 

In the modern manufacturing industry, there are 

companies dedicated to the manufacture of 

large-scale assemblies known as contract 

manufacturers (CMs). These companies use 

their manufacturing expertise as well as 

economies of scale to offer manufacturing 

solutions to their customers as part of the 

outsourcing model (Arruñada & Vázquez, 

2006). Their main customers are the so-called 

OEMs, who will then sell these products under 

their own brand names (Padilla-Pérez & 

Hernández, 2010). 

 

These commercial relationships are 

generated through bidding processes or requests 

for quotations as part of the commercial process. 

Generally, potential customers ask for 

quotations from a large number of CMs, which 

they then qualify by considering weighted 

criteria. The aim of this is to improve their 

resource allocation, mitigate risks associated 

with procurement and minimise costs by saving 

time, money and effort (Taherdoost & Brard, 

2019). For CMs, then, it is important to achieve 

the awarding of as many business opportunities 

as possible, as a steady flow of new projects will 

prevent a drop in production volume, while 

safeguarding their competitive advantages in 

productivity. 
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Over time, manufacturing experience has 

allowed them to accumulate sufficient 

technological capacity to carry out research and 

development activities. This has led CMs to 

incorporate both pre- and post-manufacturing 

activities into their processes in order to expand. 

Companies that manage to incorporate 

customised product development and even 

market strategy development to complement 

their manufacturing capabilities are known as 

original design manufacturers (ODMs) (Tsai-

Lin et al., 2021). 

 

In order to make their business model 

transformation a reality, many CMs have taken 

on the task of creating specialised technical 

departments within their organisations that are 

responsible for supporting all product design 

processes (Garcia-Alcaraz et al., 2016). These 

departments carry out new product development 

(NPD) processes and are responsible for all the 

management of the development of products 

required by customers. The development of such 

departments is seen as a consequence of a global 

trend within manufacturing companies to 

increase their involvement in knowledge-

intensive activities such as product design 

(Padilla-Perez & Hernandez, 2010). A variety of 

methods have been identified to carry out NPD 

processes with different approaches. 

 

A common method is the use and 

adaptation of the PMBOK guide published by 

the Project Management Institute. This has 

become a guide for companies seeking an 

orderly project management methodology to 

apply to the NPD process. The guide identifies a 

subset of project management fundamentals that 

are generally recognised as good practice. 

However, the PMBOK is only a general 

methodological manual. The organisation 

concerned must build with the help of it specific 

and appropriate methodologies for inclusion in 

its own processes (Project Management Institute 

Inc., 2017). Project management methodology 

has been criticised in recent years for its 

obsession with a phase-based approach, being 

accused of over-exploiting control (Lenfle & 

Loch, 2010). 

 

One of them, stage-gate, is an NPD 

process management method to increase the 

likelihood of launching new products quickly 

and successfully. This method provides a guide 

to steer projects through the various stages of 

development (Cooper, 2017): 

1. Idea generation 

2. Scope definition 

3. Building the business case 

4. Product development 

5. Testing and validation 

6. Product introduction 

 

The flow of the project through the stages 

is restricted and controlled by a series of gates. 

These have a series of requirements, which must 

be met to allow the flow (Schilling & Hill, 1998). 

One of the common criticisms of this method is 

that it is rigid and does not respond to the 

adaptability required in today's market (Cooper, 

2014). 

 

Considering the high competitiveness of 

the fibre optic assembly manufacturing industry, 

as well as the high variability and dynamism that 

characterises it, it becomes relevant to consider 

new methods for the management of these 

activities. NPD processes are characterised by a 

complex interrelationship of activities and large 

uncertainties about which solution route will be 

taken, so that the scope of the project cannot 

necessarily be anticipated (Pons, 2008). 

 

Agile scheduling methods have served as 

an antithesis to traditional project management 

methodologies, seen as obsolete to the great 

uncertainty of the modern marketplace. These 

methodologies contain simple rules, and address 

certain principles of flexibility that allow for 

iterative design, addressing the increasingly 

demanding needs of clients (Rigby et al., 2016). 

 

It is possible to use these methods either 

on their own or in combination with traditional 

methodologies for inclusion in other fields, such 

as manufacturing. To achieve the 

implementation of these methods, adaptations 

specific to the industry of interest must be made 

(Schuh et al., 2018) (Betta et al., 2019). As 

organisations design and improve their 

processes, the combination of these 

methodologies can happen empirically and 

without associations to the mentioned agile 

philosophies, allowing the company to obtain 

process improvements (Leite & Braz, 2016). 

 

Another possible approach to product 

development is that of customer quality 

assurance. Quality planning allows 

organisations to carry out development activities 

while ensuring that customer requirements are 

met.  
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As part of the IATF 16949 standard, for 

example, the Advanced Product Quality 

Planning (APQP) process is envisaged. It 

provides guidance in the development process. It 

includes a number of aspects to support quality 

assurance (International Automotive Task 

Force, 2016). One of the tools it uses for this is 

the Production Part Approval Process (PPAP). 

This tool has positive effects on development 

processes, such as better control of 

documentation, cooperation and communication 

during the development of a new product (Liu & 

Horng, 2019). 

 

3. Argumentation 

 

In order to choose the appropriate methodology, 

research was carried out within the literature on 

the subject. A model proposed for the 

implementation of a management methodology 

(Acosta-Villavicencio, 2019) in a company was 

then taken and adaptations were made to 

consider a company with an established process 

whose characteristics and execution times are 

considered inherently different.  

 

This model considers a due preparation 

of the organisation, which includes the 

identification of current processes and activities 

as well as an initial assessment. It then moves on 

to an analysis of employees and a selection of 

methodology or tools to be used to form the new 

process. Once this base is in place, an adaptation 

of the current process will be carried out, 

modifying it as required by the methodology or 

tools, seeking to meet the specific requirements 

of the company. 

 

Finally, there is the implementation, 

where the process will be adapted according to 

the opportunities found during a first pilot test, 

thus ensuring compliance with the requirements, 

adjusted to the restrictions found (Rasnacis & 

Berzisa, 2016). 

 

Project management in modern 

companies represents an increasingly complex 

set of activities. If we look at traditional project 

management methodologies, we can identify 

that they contain a number of requirements in 

their different phases. These requirements can 

become impediments to project progress when 

the scope and requirements are not well defined, 

especially at the beginning of the project. 

 

This inflexibility can generate problems 

to advance and conclude the project, so it is 

important to adjust to the conditions in which the 

company finds itself. In this adaptation process, 

it is advisable to consider the focus and 

conditions of the projects in the company and to 

give the team adequate space to establish 

structures, roles and to establish a culture of 

continuous improvement in the process (Schuh 

et al., 2018). 

 

One way to implement and manage new 

product development processes, especially when 

implementing agile project management 

concepts, is to use technological tools that 

support and structure the activities. In order to 

achieve a successful implementation, a number 

of considerations must be taken into account. 

The first is that the process should be as 

transparent as possible, which will lead to an 

understanding of the needs of everyone involved 

in the process and a proper understanding of the 

activities. 

 

A second is the correct definition of roles 

in order to allocate sufficient resources and tools 

to enable the relevant activities to be carried out 

properly. Finally, the implementation plan needs 

to be properly aligned with the organisation's 

internal strategies and rules. A design that allows 

this to happen is valuable and was therefore 

considered for inclusion as part of the 

methodology (Borštnar & Pucihar, 2014). 

 

4. Methodology 

 

A series of activities are proposed to shape the 

working methodology. As this is a new project 

management process, and considering that the 

company already has an existing process, the 

adaptation of the current activities is 

contemplated. The methodology will then 

generate a new process, ensuring that the outputs 

of the activities meet the requirements of the 

client and the needs of the company. For this 

purpose, 4 phases have been detailed: The 

preparation of the activities to the new process, 

the development of the new process, the 

implementation of the process and a subsequent 

evaluation that will serve us to measure the 

effects that this had on the workflows of the 

department. In figure 1 we can see the phases as 

well as the detailed activities that were carried 

out. 
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A. Preparation 

 

It is necessary to know the current status of the 

process followed in the Quotations department, 

for this the current procedure will be identified 

according to the Quality Management System of 

the company, the current activities will be 

observed in search of opportunities and an 

evaluation of the maturity of the project 

management processes will be carried out in 

terms of those carried out in the department. 

 

B. Development of the new process 

 

The first activity in the second sentence will seek 

to build on current processes and apply existing 

knowledge, whereby current good practice will 

be identified. A project management 

methodology will be chosen that will enable the 

New Product Development activities to carry out 

their Quotation processes, ensuring that they 

meet customer requirements. For this, the 

current activities will be adapted to comply with 

the methodology. Finally, metrics will be 

generated to allow us to measure across the 

activities that will make up the new Quotations 

process. 

 

C. Implementation 

 

A planning of the pilot test will be carried out in 

agreement with the company. Once this is 

agreed, the new process will be validated to 

ensure that it meets the identified needs and 

customer requirements. During this stage, the 

proposed processes will be allowed to be 

adjusted to address any observations found. As a 

final activity of this phase, the new process will 

be implemented throughout the department. In 

case the process does not seem to produce the 

expected results, it is possible to go back to the 

previous phase of development and adjust the 

activities to ensure that they can be fulfilled by 

the department. 

 

D. Evaluation 

 

During the evaluation stage, a management of 

the methodology will be carried out, making 

minor adjustments to the activities to ensure that 

they address what has been observed during 

implementation throughout the department's 

activities. A measurement of the metrics will be 

carried out to ensure that the results presented 

are in line with expectations.  

As a final activity, another assessment of 

the maturity of the project management 

processes will be carried out, now considering 

the new process, where it is expected that the 

expected results will be observed. 

 

 
 
Figure 1 Diagram of methodology to be followed  

Own Elaboration 

 

5. Implementation 

 

During the preparation phase, observations were 

made regarding the processes currently in place 

in the department. To identify these, a search of 

the company's information repository for all 

documented procedures involving quotations 

was carried out, as well as a survey of employees 

in the same department to ensure that all 

applicable procedures were in place. 

 

It is common that not all the activities 

that are carried out are properly documented, so 

a further search was carried out to retrieve all the 

activities that are carried out in the department. 

When analysing this result, it was found that the 

activities concerning the analysis of existing 

quotations that require changes (such as an 

engineering change, or a re-quote) do not have 

an applicable documented procedure, so that the 

actions of the employees in the area vary 

according to the circumstances and are not 

always entirely clear, which leads to the delays 

that have been detected. 

 

Various opportunities were identified, 

including the lack of clarity of the initial 

information from which to work in order to 

modify existing quotations. When the initial 

maturity assessment was carried out by means of 

a survey of the department's employees, the 

results in table 1 were obtained, achieving a final 

score of 73.3%.  

Phase 1 

Preparation 

- Identification of the current process 

- Identification of current activities 

- Identification of opportunities encountered 

-Assessment of current state of maturity 

Phase 2            

Development of 

new process 

- Identification of good practices 

- Define methodology and tools to be used 

- Adaptation of current activities to new methodology 

- Creation of metrics for activities 

Phase 3 

Implementation 

- Implementation planning 

- Development of metrics for activities 

- Pilot testing 

- Adjustment of opportunities found during pilot test 

- Implementation in the organisation 

Phase 4             

Evaluation 
- Methodology management 

- Measuring metrics 

- Assessment of the new state of maturity 



29 

Article                                                                                          Journal-Industrial Organization 
                                                                            December 2022 Vol.6 No.11 24-33 

 

 
ISSN-2524-2105 

RINOE® All rights reserved 
TOBIN-LITTLEWOOD, Jose Guillermo, SÁNCHEZ-SCHMITZ, 

Guzman Gerardo Alfonso and PEREZ-SOLTERO, Alonso. Proposal of 

a process and tool for the management of quotations for a fiber optic 

assembly manufacturer. Journal-Industrial Organization. 2022 

A result of this type was expected, as the 

company does have processes or practices that 

allow it to comply with some of the points to be 

evaluated. 

 
No. Area Score 

1 Roles and collaboration 75% 

2 Training 67% 

3 Activities and flow 78% 

4 Decision making 79% 

5 Knowledge management process 80% 

6 Knowledge management techniques 72% 

7 Methods 65% 

8 Computerisation and software 65% 

 Initial evaluation score 73.30% 

 
Table 1 Result of the maturity assessment of the initial 

state  

Own Elaboration 

 

The worst performing areas were 

Methods, Computerisation and software, 

Training and Knowledge management 

techniques. This result was considered for the 

methodology and tools to be used. Some of the 

good practices carried out in the best scoring 

areas such as Knowledge management process, 

Decision making and Activities and flow were 

also consulted. 

 

Considering the needs of the company 

and the result obtained in the assessment, it was 

concluded that a process that complies with the 

PPAP methodology, included as part of the 

APQP, would be a viable option.  

 

A tool to support this process was also 

proposed in the form of a software programmed 

within the department that allows the control of 

the active quotations in the department. This 

software, called COE Performance System 

(COEPS), has the ability to upload all files 

pertaining to the quotation and to link re-

quotations to their original quotation, so it is 

possible to maintain an order and structure of the 

entire history of existing quotations for a product 

family. 

 

COEPS also has the ability to 

automatically generate metrics from the 

information fed from each quotation. From this, 

the Average Turnaround metric was created, 

which measures the average number of days in 

which a quotation is delivered, as well as the 

automatic Hit Ratio metric, which determines 

the percentage of quotations that are accepted 

and go on to receive a purchase order from the 

customer. 

Although COEPS was programmed and 

started to be used in early phases from December 

2021, the pilot test was formalised during 

February and March 2022. As it is a process 

based on the current one, which synthesises the 

work done empirically by the engineers working 

in the area, this test did not generate problems in 

the workflow of the department. The new 

process was followed properly and some 

adjustments were made to the order of the 

activities to be carried out. 

 

With regard to the COEPS pilot, 

modifications were made to the restrictions on 

entering dates and requirements for closing 

contributions given the circumstances external 

factors surrounding a quotation. For example, 

not all customer information, volumes to be 

quoted or updated material prices are always 

available. 

 

 Once the adjustments were made, it was 

decided to release both the process and the tool 

from its pilot test for full implementation. The 

complete process can be found in the Annexes 

section. It is expressed in BPMN.   

 

In it, it can be seen from the initiation of 

the request for quotation, the dumping of 

information into the log and a series of decisions 

that are made that affect the flow of the quotation 

itself. Subsequent activities include the 

acceptance or non-acceptance of changes in the 

case of quotes coming from an engineering 

change, as well as the different paths taken 

depending on criteria such as existence of 

standard operations, required capital expenditure 

requirements, etc. The process ends with the 

release of the final quotation to the vendor after 

final verification; as well as the uploading of all 

required information into COEPS to secure and 

preserve all information generated during the 

process activities. 

 

As for the software, it is accessible from 

the company's network in any browser and is 

divided into a number of sections. The main 

screen of the COEPs can be seen in figure 2. This 

log allows monitoring of all active quotes, and 

displays some valuable information such as the 

Quote No, the name of the project, relevant 

dates, assignments and daily notes that are added 

during follow-up meetings. 
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Figure 2 Quotes Open Log on COE Performance System   

Own Elaboration 

 

Figure 3 shows how by clicking on a 

quotation, you can see the details, relevant 

information about the customer and the 

corresponding salesperson, as well as date data 

relevant to the quotation. 

 

 
 
Figure 3 Detail of a quotation on COE Performance 

System  

Own Elaboration 

 

For the uploading of all the 

documentation generated during the process, a 

tab was enabled in each registered quotation that 

allows selecting the type of file to be uploaded 

as well as its path. Figure 4 shows this section, 

which already contains some uploaded files. 

 

 
 
Figure 4 File upload section in COEPS  

Own Elaboration 

 

In order to be able to quantify and 

observe the improvement, a subsequent 

measurement of the maturity level of the project 

management processes was carried out. The 

same employees were used and it was carried out 

in the same way. The results are shown in table 

2. 

 

 

 

 

No. Area Score 

1 Roles and collaboration 98% 

2 Training 65% 

3 Activities and flow 85% 

4 Decision making 81% 

5 Knowledge management process 82% 

6 Knowledge management techniques 79% 

7 Methods 70% 

8 Computerisation and software 70% 

 Initial evaluation score 77.30% 

 
Table 2 Outcome of the post-state maturity assessment  

Own Elaboration 

 

6. Results 

 

The results of the implementation of both the 

process and COEPS were remarkable from the 

pilot test. Thanks to the previous work of 

uploading past quotations to the system, the 

system was functional from the first day of 

testing, which allowed the engineers working in 

the area to be guided when a re-quote was 

required.  

 

The implemented process outlines the 

exact activities to be carried out, allowing for a 

smoother workflow and greater independence 

from the area manager.  

 

COEPS allows employees to retrieve the 

information they need to rely on in a simple way, 

as they only need to identify the part number 

affected by the change to find the quotation 

where the initial information required is located. 

 

The use of the process is also reflected in 

the flow of quotations, as COEPS can be used to 

visualise and track daily COE meetings and 

quickly deal with any issues that may arise. Until 

April 2022, the annual OTC Quote remains at 

95%. 

 

 Considering that the aggregate data 

during 2020 and 2021 averages 85.3% OTC, an 

improvement of 10.3% is remarkable. The 

results of this and other metrics can be observed 

from COEPS. A screenshot of the metrics area 

in COEPS for Quote OTC is shown in Figure 5. 
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Figure 5 Image of the COEPs chart for the 2022 Quote 

OTC metric  
Own Elaboration 

 

In terms of the results obtained by 

measuring the maturity levels, there was a 5% 

improvement in the area of Roles and 

Collaboration, 7% in the area of Activities and 

Flow, 7% in the area of Knowledge Management 

Techniques, and 5% in the area of Methods and 

Computerisation and software. In the aggregate, 

there was an overall improvement of 4% from 

73.3% to a final score of 77.3%. 

 

Work is currently underway to generate 

instructions for the use of the tool, as well as to 

formalise the process within the company's 

quality management system, which would 

ensure the continuous use of both elements.  

 

7. Conclusions 

 

The implementation of a process suited to the 

company's needs using a quality approach based 

on the PPAP method during the Quotations 

process allows for improved performance. As 

observed in the maturity assessment, there is a 

noticeable improvement in most areas.  

 

As observed during the subsequent 

maturity assessment, the company's project 

management processes have increased in 

performance, particularly in the areas that have 

been worked on. It is expected that as the process 

becomes established within the organisation, its 

effects will grow and become more noticeable in 

measurements. 

 

A favourable effect on the Quote OTC 

metric can also be concluded, which has been 

maintained at a higher level than in previous 

years, also indicating that the existing backlog 

has been mitigated. 
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10. Annexes 

 

An image of the new BPMN-mapped Quotations 

process is added in this section. This new process 

manages a quotation in the company from the 

time the request arrives until the formal 

quotation is printed and sent to the customer via 

the sales agent. 
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Abstract 

 

The SLP method (Systematic Layout Planning), is an 

organized technique for planning a distribution, made up 

of four phases, in a series of procedures to identify, 

evaluate and visualize the elements and areas to be 

distributed. The following case study proposes a new 

installation of Mathfer Services based on the SLP 

methodology for the optimization of resources with an 

efficient and safe handling of electrical materials, 

considering the dimensions and characteristics of the 

projects, through macrolocation and microlocation, the 

selection of equipment for handling raw materials and 

electrical supplies, the analysis and representation of the 

interaction of activities, the determination of spaces and 

general distribution, ending with the design and detailed 

presentation of the new installation of Mathfer Services 

through AutoCAD software and the presentation of the 

renderings of the modeling of the installation in the 

SketchUp software. Emphasizing that the design of an 

installation is not exclusive to the manufacturing industry, 

it is applicable to all types of spaces, as in this case, 

services. 

 

 

Planning, Modeling, Interaction 

 

Resumen  

 

El método S.L.P. (Systematic Layout Planning), es una 

técnica organizada para realizar la planeación de una 

distribución, integrada por cuatro fases, en una serie de 

procedimientos para identificar, evaluar y visualizar los 

elementos y áreas a distribuir. El siguiente caso de estudio 

propone una nueva instalación de Mathfer Servicios en 

base a la metodología SLP para la optimización de 

recursos con un manejo eficiente y seguro de materiales 

eléctricos, considerando las dimensiones y características 

de los proyectos, por medio de la macrolocalización y 

microlocalización, la selección de equipo para manejo de 

materia prima e insumos eléctricos, el análisis y 

representación de la interacción de actividades, la 

determinación de espacios y distribución general, 

finalizando con el diseño y presentación detallada de la 

nueva instalación de Mathfer Servicios mediante el 

software AutoCAD y la presentación de los renders del 

modelado de la instalación en el software SketchUp. 

Destacando que el diseño de una instalación no es 

exclusivo para la industria manufacturera, es aplicable 

para todo tipo de espacios, como en este caso, los 

servicios. 

 

Planeación, Modelado, Interacción 
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Introduction 

 

This article develops the design of a new facility 

for the company under study, based on the 

application of the S.L.P. (Systematic Layout 

Planning): Systematic Planning of Plant 

Distribution, for the optimization of resources. 

The article is made up of sections, the 

justification and objectives to be fulfilled are 

presented, starting from the general to the 

particular, elaborated according to the identified 

problem, as well as the description of the 

company under study. Subsequently, there is the 

methodology, established for the planning and 

design of the new facility, beginning with the 

macro-location of the new location, to continue 

with the micro-location through the application 

of the Variation Method of Brown and Gibson.  

 

In the next part of the methodology, the 

selection of the management team for both raw 

materials and supplies is made, as well as the 

selection of suppliers for testing and 

measurement equipment. Based on the S.L.P. 

(Systematic Layout Planning): Systematic Plant 

Distribution Planning, however, the interaction 

of activities, the determination of spaces by area 

and the general distribution of the installation are 

presented, to conclude with the design of the new 

installation. 

 

I. Justification 

 

The company under study has presented 

problems with its inputs, which have reached the 

total loss of raw material, as in the case of lamps, 

since, due to their characteristics, a sudden 

movement or inadequate storage can damage 

them, which represents a shortage and a cost, up 

to the delay on the part of the suppliers when 

access to the company is difficult, which 

generates a delay for the execution of the 

contract.  

 

However, a location is sought that allows 

quick and safe access to the company's facilities, 

by any supplier and client, optimizing the 

handling of raw materials and supplies, thus 

allowing greater efficiency in carrying out 

projects and contracts, increasing its 

productivity and with it the possibilities of 

growth within the northern region of the State. 

 

 

 

 

 

II. Methodology 

 

SLP Method (Systematic Layout Planning), 

Systematic Plant Layout Planning 

 

The SLP method (Systematic Layout Planning): 

Systematic Plant Layout Planning, is an 

organized way to carry out the planning of a 

layout and is made up of four phases, in a series 

of procedures and conventional symbols to 

identify, evaluate and visualize the elements and 

areas involved of planning.4 

 

The SLP method (Systematic Layout 

Planning), consists of a pattern of procedures.3 

 

Phase I: Location. 

Phase II: General Distribution of Set. 

Phase III: Detailed Distribution Plan. 

Phase IV: Installation 

 

Macrolocation Options 

 

The alternatives for macrolocation are: 

 

A. Sierra Norte de Puebla 

B. Mixteca de Puebla 

C. Serdán y Valles Centrales de Puebla 

 

Thus, based on comparison, the option A. 

Sierra Norte de Puebla, presents greater 

advantages in terms of location and access, 

therefore, it is the alternative selected for the 

project. 

 

 
 
Figure 1 Macrolocation of the new location 

 

Microlocation Options 

 

Determination of the precise point where the 

company will be built within the region.2 

Location alternatives in municipalities 

belonging to the Sierra Norte de Puebla. 
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a. Street Allende, Suburb Agua Azul, Juan 

Galindo, Pue.  

b. Street Insurgentes, Suburb Santa 

Catarina, Huauchinango, Pue.  

c. Avenue 1° de Mayo, Cuautlita, 

Huauchinango, Pue. 

 

Brown and Gibson Variation 

 

Calculation of the Target Factor Location 

Measure (FOi) 

 

The assumed annual costs and the calculation of 

the FOi. 

 
 

Workforce Raw 

material 

Transportation Communications Services Total 

cost 

Allende 71.5 145 42 10.6 2.54 271.6 

Insurgentes 62.8 98 28 7.96 2.98 199.7 

1° de Mayo 74.2 120 24 7.48 2.8 228.5 

 

Table 1 Annual costs per location 

Source: Self Made 

 

Ὂὕ ὅὕὊВ        (1) 

 

Ὂὕ ςχρȢφτ
Ȣ Ȣ Ȣ

πȢςψρχχωωυς                  

                      (2)  

Ὂὕ ρωωȢχτ
Ȣ Ȣ Ȣ

πȢσψσςρρχπφ       (3) 

 

ὊὕЈ  ςςψȢτψ
Ȣ Ȣ Ȣ

πȢσσυππψστσ       (4) 
 

Calculation of the Measurement of Location 

of the Subjective Factor (FSi) 

 

The result of the assignments are as follows, 

where 1 is assigned to the most relevant and 0 to 

the least important. 

  
Allende Insurgentes 1° de 

Mayo 

SUM 

K1: Labor availability 0.5 0.8 0.7 2 

K2: Demand 0.4 0.7 0.9 2 

K3: Distances 0.2 0.6 0.9 1.7 

K4: Access to services 0.5 0.8 0.7 2 

K5: Security 0.4 0.5 0.8 1.7 

SUM 2 3.4 4 
 

 
Table 2 Subjective factors by location 

Source: Self Made 

 

The analysis allows the elaboration of the 

index of relative importance Wj which is used to 

determine the hierarchical ordering Rij of each 

subjective factor, in the manner indicated below. 

 
 

 
Allende Insurgentes 1° de Mayo SUM W Allende W Insurgentes W 1° de Mayo 

K1: Labor availability 0.5 0.8 0.7 2 0.25 0.4 0.35 

K2: Demand 0.4 0.7 0.9 2 0.2 0.35 0.45 

K3: Distances 0.2 0.6 0.9 2 0.11765 0.35294 0.52941 

K4: Access to services 0.5 0.8 0.7 2 0.25 0.4 0.35 

K5: Security 0.4 0.5 0.8 2 0.23529 0.29412 0.47059 

SUM 2 3.4 4 
    

 
RK1 0.25 0.23529 0.175 

    

RK2 0.2 0.20588 0.225 
    

RK3 0.1 0.17647 0.225 
    

RK4 0.25 0.23529 0.175 
    

RK5 0.2 0.14706 0.2 
    

 

Table 3 Hierarchical ordering of each objective factor by 

location 

Source: Self Made 

 

Substituting into the equation for FSi the 

value of the measure of the subjective factor is 

obtained for each of the locations considered. 

 

ὊὛ ВὙ Ͻὡ                 (5) 

 
ὊὛ πȢςυπzπȢςυππȢςππzπȢςπππȢρρχzπȢρππ

πȢςυπzπȢςυππȢςσυzπȢςπππȢςςσψςσυ   (6) 

 
ὊὛ πȢτππzπȢςσυπȢσυπzπȢςπυπȢσυςzπȢρχφ

πȢτππzπȢςσυπȢςωτzπȢρτχπȢσφυψσπτ     (7) 

 
ὊὛЈ  πȢσυπzπȢρχυπȢτυπzπȢςςυπȢυςωzπȢςςυ

πȢσυπzπȢρχυπȢτχπzπȢςπππȢτσφωψυσ     (8) 

 

Calculation of the Location Preference 

Measure (MPL)  

 

Once the objective values and the subjective 

values of location have been assessed in relative 

terms, the measure of location preference is 

calculated using the following formula: 

 

ὓὖὒ ὯὊὕ ρ Ὧ ὊὛ     (9) 
 

Considering that the objective factors 

have a relative weight of 50%, and the subjective 

factors a relative weight of 50%. 

 
ὓὖὒ πȢςψρχχωωυςπȢυ πȢςςσψςσυ

πȢυ πȢςυςψπς               (10) 

 
ὓὖὒ πȢσψσςρρχπφπȢυ

πȢσφυψσπτπȢυ πȢσχτυςρ               (11) 

 
ὓὖὒЈ  πȢσσυππψστσπȢυ

πȢτσφωψυσπȢυ πȢσψυωωχ             (12) 

 

Site Selection 

 

The chosen alternative is the Avenida 1° de 

Mayo, Cuautlita, Huauchinango, Puebla, since it 

receives the highest location preference measure 

value. 
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Figure 2 Microlocation of the new location/Satellite 

 

 
 

Figure 3 Microlocation of the new location/Relief 

 

 
 

Figure 4 Result: Microlocation/Perspective 1 

 

 
 

Figure 5 Result: Microlocation/Perspective 2 

 
 

Figure 6 Result: Microlocation/Perspective 3 

 

 
 

Figure 7 Result: Microlocation/Perspective 4 

 

Material handling 

 

Selection of handling equipment: Raw 

material 

 
Suppliers 

Brand Fierp Uline Rubbermaid 

Type Folding loading trolley, T. 

platform 

Metal Platform Cart Plastic Platform Cart 

Characteri

stic 

 Steel sheet platform with non-slip 

PVC coating. 
13 gauge 5 teel deck. Removable and contoured handle 

for a better grip. 

Rubber lined edge that protects 

from bumps. 
Durable red powder 

coat finish. 

 4 points to attach with straps. 

Foldable for easy storage. Tubular 5 teel handle 
1” (25 mm). 

Steel-reinforced structural foam 

deck resists corrosion and denting. 

Abrasion, chemical and shock 
resistant polyurethane wheels. 

Wheels of 6” rotate 
smoothly: 2 swivel, 2 

rigid. 

 8” non-marking casters: 2 swivel, 
2 rigid. 

Cost $1,425 $6,314 $16,918 

Capacity 300 Kg 725 Kg 607 Kg 

Dimension

s 

H*L*A  L*A  L*A  

85cm*90cm*61cm 152.4cm*76.2cm 152.4cm*76.2cm 

Weight 13.3 Kg 46.26 Kg 39.91 Kg 

Data sheet https://www.truper.com/ficha_me
rca/ficha-print.php?code=49907 

Not available Not available 

Email Not available servicioaclientes@uli
ne.com 

ventas@rubbermaidcomercialpro
ducts.com 

Website https://www.truper.com/ https://es.uline.mx/ https://rubbermaidcomercialprodu
cts.com/ 

Phone 

number 

800-018-78737 800-295-5510 5544151340 

 

Table 4 Suppliers: Platform Cart 

Source: Self Made 

 

The Selection of handling equipment: 

Raw Material, was made based on the 

comparison of suppliers, where the UNLINE 

brand was selected, with a Cart with a Metal 

Platform - 30 x 60". 

https://www/
https://www/
https://es/
https://rubbermaidcomercialproducts/
https://rubbermaidcomercialproducts/
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Figure 8 Metal Platform Cart - 30 x 60" 

 

Management equipment selection: Inputs 

 
Suppliers 

Brand Uline Mikel´S Surtek 

Type Elevator Table Elevator Table Elevator Table 

Manual - Double 

Scissor 

Non-slip Hydraulics 

Characteri

stic 

Ergonomic table. Up and down pedal. Fast approach pedal. 

Hydraulic pedal raises 

the platform. 

Two swivel wheels 

with locks. 

Support with double scissors for greater 

security. 

Cost $16,346 $8,254 $12,450 

Capacity 320 Kg 400 Kg 300 Kg 

Dimension

s 

L*A  L*A  L*A  

92cm*50cm 78cm*48cm 100cm*90cm 

Lifting height: 140cm Lifting height: 120cm Lifting height: 100cm 

      

Weight 101.1 Kg 58 Kg 65 Kg 

Data sheet Not available Not available Not available 

Email servicioaclientes@ulin

e.com 

Not available Not available 

Website https://es.uline.mx/ https://www.mikels.co
m.mx/ 

https://www.urrea.com/grupoUrrea/product
os/gusurtek 

Phone 

number 

800-295-5510 55 5361-8061 33 1479-1135 

 

Table 5 Suppliers: Elevator Table 
Source: Self Made 
 

The result of the Selection of handling 

equipment: Inputs, gave MICKEL'S as the 

choice as supplier, with a Non-Slip Elevating 

Table. 

 
Figure 9 Non-Slip Elevating Table 

 

 

 

Supplier Selection: Test and Measurement 

Equipment 

 
Suppliers 

Description Marketing and rental of equipment for electrical 

measurements and tests. 

Company Allectro SRH Predictivo 

Email contacto@allectro.com contacto@srhpredictivo.com 

Phone 

number 

55-5601-6213 55-1849-3791 

Quotation Apply Apply 

Billing Apply Apply 

Delivery 

time and 

conditions 

Excellent Excellent 

 

Table 6 Suppliers: Test and Measurement Equipment 
Source: Self Made 

 

However, the result of the Supplier 

Selection: Test and Measurement Equipment, 

were two: Allectro and Predictive SRH, 

companies dedicated to the commercialization 

and rental of equipment for electrical 

measurements and tests, fully qualified 

suppliers, depending on the requirements and 

needs of measurement and evaluation. 

 

Equipment Selection: Shelves 

 
Suppliers 

Brand Grainger mexico Servinox Uline 

Type Boltless Metal Shelving Smooth Type Shelf in 

Stainless Steel 

Organizer with Shelves 

Character

istic 

 

Steel boltless shelf with chipboard cover. Smooth shelf with four 

shelves. 

Powder-coated steel frame, 

will not rust or corrode. 

Open accessibility from all four sides. Manufactured in 

Stainless Steel Cal.20. 

6 spaces to organize. 

Foldable for easy storage. Greater organization 

and space. 

Shelves adjust in 1" 

increments. 

5 Shelves. High strength and 

durability stainless 

steel. 

  

Cost $7,280 $6,012 $4,300 

Capacity 2700 Kg 1700 Kg 900 Kg 

Dimensio

ns 

 

H*L*A  H*L*A  H*L*A  

36”*72”*18” 45cm*90cm*180cm 36”*12”*40” 

Weight 30 Kg 20 Kg 20 kg 

Data 

sheet 

https://www.grainger.com.mx/producto/

GRAINGER-APPROVED-Anaquel-sin-

Pernos-Tipo-B%C3%A1sico 

Not available https://es.uline.mx/Product/

Detail/H-2510 

Email Not available ventas@servinox.com.

mx 

servicioaclientes@uline.co

m 

Website https://www.grainger.com.mx/ https://www.servinox.c

om.mx/ 

https://es.uline.mx/ 

Phone 

number 

800 800 80 80 (33)1580-9989 800-295-5510 

 

Table 7 Suppliers: Shelves 
Source: Self Made 

 

The result of the Selection of Shelves for 

the company was the Metal Shelf without Bolts, 

from GRAINGER MEXICO. 
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Figure 10 Boltless Metal Shelf 

 

Equipment Selection: Drawers 

 
Suppliers 

Brand Plastic containers mexico Uline Taner 

Type Drawer Box No. 9 Plastic Stackable Bins 2pz Plastic Drawer 
Characteristic 

 
Box made of high density polyethylene. Organize small pieces in less 

space. 
Easy access to small 
parts and accessories. 

Stackable up to 6 boxes with product. Ideal for work tables and 
assembly areas. 

Moisture resistant. 

 Smooth internal surfaces, for easier cleaning. Reinforced walls for stable 
stacking. 

Effective alternative to 
order and locate 
materials. 

  Front, back and side handles 
for easy handling. 

Reinforced walls for 
stable stacking, 
without movement. 

Cost $230 $630 $174 

Capacity 40 Kg 35 Kg 20 Kg 

Dimensions 

 

H*L*A  H*L*A  H*L*A  

20cm*50cm*30cm 38cm*42cm*18cm 19cm*12cm*8cm 

Weight 700 gr 1 Kg 700 gr 

Data sheet Not available Not available Not available 

Email ventas@contenedoresdeplasticomexico.com servicioaclientes@uline.com Not available 

Website https://www.contenedoresdeplasticomexico.com/ https://es.uline.mx/ https://taner.com.mx/ 

Phone 

number 

  (55) 8854 4350 800-295-5510 (55) 4333-0000 

 

Table 8 Suppliers: Drawers 
Source: Self Made 

 

Result of the Selection of Drawers, it was 

the Drawer Box No. 9, of CONTENEDORES 

DE PLÁSTICO MÉXICO. 

 

 
 

Figure 11 Drawer Box No. 9 

 

Analysis 

 

The company under study carries out the 

activities established for the fulfillment of 

projects, with a monthly average of 4 contracts, 

whether inside or outside the region, despite 

varying magnitude. 

 

 

Path analysis 

 

 
 

Figure 12 Route diagram integrating the process flow of 

the company under study 
Source: Self made 

 

Analysis of relationships between activities 

 

 
 

Figure 13 Proximity relationship between the areas of the 

company under study 

Source: Self made 

 

Development of the Relational Diagram of 

Activities1 

 
 
Figure 14 Relational diagram of activities of the company under study 

Source: Self Made 
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Analysis of needs and availability of spaces 

 
Area Dimensions (M) Surface (M2) 

Length Width 

1 Dirección 7 5 35 

2 Ingeniería 9 4.5 40.5 

3 Compras 5 5 25 

4 Almacén 17 14 238 

5 Descarga 14 12 168 

6 Sanitarios 5 4.5 22.5 

7 Estacionamiento 12 7 84 

8 Acera 12 2 24 

 

Table 9 Needs and availability of space by area 

Source: Self Made 

 

Development of the Relational Diagram of 

Spaces1 

 

 
 

Figure 15 Proposal 1: Relational diagram of spaces with 

an indication of the area required for each activity 

Source: Self Made 

 

 
 

Figure 16 Proposal 2: Relational diagram of spaces with 

an indication of the area required for each activity 

Source: Self Made 

Evaluation of the alternatives of set 

distribution and selection of the best 

distribution 

 

Based on the S.L.P. (Sistematic Layout 

Planning): Systematic Plant Layout Planning, 

the evaluation of the layout alternatives resulted 

in the selection of Proposal 1. 

 

According to the selection of the 

proposal of the relational diagram of spaces with 

an indication of the area required for each 

activity, the layout of the installation is 

presented, generated in the AutoCAD software. 

 

 
 

Figure 17 Result: Layout of the new installation of the 

company under study 

Source: Self Made 

 

Finally, it is presented as the final result 

of the application of the S.L.P. (Systematic 

Layout Planning): Systematic Plant Layout 

Planning, the render of the new installation of the 

company under study, modeling that gives a 

realistic perspective of the layout, prepared 

using SketchUp software. 

 

 
 

Figure 18 Result: Aerial view of the installation 
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Figure 19 Engineering area 

 

 
 

Figure 20 Direction 

 

 
 

Figure 21 Sanitary 

 

 
 

Figure 22 Warehouse area for raw materials and electrical 

supplies 

 
 

Figure 23 Shopping area 

 

III. Results 

 

The diagnosis by means of an initial VSM for a 

complete visualization of the entire service 

carried out by the company under study, allowed 

determining the problem of the arrival of the 

suppliers at the address, as well as the delays of 

the raw material and electrical supplies. 

 

 
 

Figure 24 Initial VSM: Company under study 

Source: Self Made 
 

With the initial diagnosis it was possible 

to develop a design proposal for a new facility 

for the company under study in which, not only 

the monitoring and arrival of suppliers is faster 

and safer, but also achieves a reduction in 

inspection times. upon arrival of raw material 

and electrical supplies, as well as their 

preparation and departure for installation, which 

achieves total optimization of the company's 

resources in the service process. This is how the 

following future VSM shows the expected 

situation, already in the new installation. 

 

 
 

Figure 25 VSM Future: Company under study 

Source: Self Made 
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The comparisons of before and after the 

new installation of the company under study are 

presented, according to the initial VSM and 

future VSM. 

 

 
 

Graph 1 Compliance of contract 

Source: Self Made 

 

 
 

Graph 2 Wait time 

Source: Self Made 

 

 
 

Graph 3 Response time 

Source: Self made 

 

 
Graph 4. Transfer 

Source: Self made 

IV. Annexes 

 

 
 

Figure 26 Layout without detailing the new installation 

 

 
 

Figure 27 Render: Raw material management 

 

 
 

Figure 28 Render: Warehouse internal perspective 

 

V. Gratefulness 

 

For the Industrial Engineering career of the 

Superior Technological Institute of 

Huauchinango for the facilities in the 

development of this project and the collegiate 

work of the Applied Technology Academic 

Body (ITESHUAU-CA-2). 
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VI. Conclusions 

 

Each of the specific objectives established in the 

project was carried out on time: the 

determination of a new location through 

macrolocation and microlocation, selection of 

the appropriate equipment for the proper 

handling of raw materials and electrical supplies, 

as well as the analysis and representation of the 

interaction of the activities of the company under 

study, the determination of spaces and general 

distribution, and finally the design and detailed 

presentation of the new installation. Thus, 

fulfilling the general objective of proposing the 

design of a new facility for the company under 

study, under the S.L.P. (Systematic Layout 

Planning): Systematic Plant Layout Planning. 

However, I want to emphasize that facility 

planning is not exclusive to the industrial sector 

but is also applicable to services. 
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