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Abstract 

 

The purpose of this research is to know, to identify and to 

analyze the factors that determine the closure of the micro 

and small business of Mexico Micro and Small Business 

(MSB) specifically in the application of business 

innovation, after reviewing the characteristics of the 

company, general information of the director, system´s 

inputs, processes and system results. According to data 

from the National Institute of Statistics and Geography 

(NISG) in Mexico 99% of companies are micro, small and 

medium-sized, contribute to the country's growth with 

52% of gross domestic product (GDP) and generate 74% 

of jobs . For Mexico these companies are an indispensable 

link for their growth, they are the basis of the Mexican 

economy. (INEGI, 2016) Despite its importance for the 

Mexican economy, these companies do not have the 

necessary means to develop themselves when facing 

problems that accelerate their closure causing the life 

expectancy of these companies to be 7.8 years in average 

trend that to this date has not been possible revert, so its 

consolidation in the national market is unlikely. 

 

Micro small business, Clousure, Innovation 

 

 

Resumen 

 

La presente investigación tiene como objetivo conocer, 

identificar y analizar los factores que determinan el cierre 

de la micro y pequeña empresa de México (MSEs) 

específicamente en la aplicación de innovación 

empresarial, previa revisión de las características de la 

empresa, información general del director, insumos del 

sistema, procesos y resultados del sistema. Según datos del 

Instituto Nacional de Estadística y Geografía (INEGI) en 

México el 99% de las empresas son micro, pequeñas y 

medianas, contribuyen al crecimiento del país con un 42% 

del producto interno bruto (PIB) y   generan el 74% de 

empleos.  Para México estas empresas son un eslabón 

indispensable para su crecimiento, son la base de la 

economía mexicana.  (INEGI, 2016) A pesar de su 

importancia para la economía mexicana estas empresas no 

cuentan con los medios necesarios para desarrollarse al 

enfrentar problemas que aceleran su cierre provocando 

que  la esperanza de vida de estas empresas sea de 7.8 años 

en promedio tendencia que a la fecha no ha sido posible 

revertir por lo que es poco probable su consolidación en el 

mercado nacional. 

 

MSEs, Cierre, Innovación 
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 Introduction 

 

The economic development of a country 

depends on factors such as the ease of 

undertaking business under a stable, competitive 

and innovative context, to strengthen economic 

activity. According to Drucker it is considered 

that the entrepreneur, thanks to his capacity for 

inventiveness, where others see difficulties, he 

sees opportunities for development. The 

innovator turns the problems of the company 

into sources of innovation. (Drucker, 1986).  

 

Currently the Mexican economy is part of 

a changing and globalized market, so that 

companies, especially MSEs under study, 

initiate a process of adaptation and change 

towards the realization and satisfaction of the 

marked, growing and varied needs of their 

customers. For some authors like Kalthoff, 

(1998) the innovation is all activity directed to 

the generation and application of new 

knowledge, for its part Manfield, offers us this 

definition which has two clearly differentiated 

parts: the creation of the idea and its 

exploitation; where the creation of the idea tries 

to find a new or non-conceived way of doing 

something, a new knowledge. On the other hand, 

exploitation includes commercial development, 

application and transfer of knowledge and 

results; this will be the fundamental stage in the 

innovative process, since "it leads to the full 

assessment and use of an invention". (Mansfield, 

1968). 

 

Given the economic environment in which 

micro and small businesses participate, it is 

important to create strategies and support 

mechanisms, that is, they must have a strategy 

that facilitates and encourages business 

innovation that allows them to access new 

business opportunities.  (INADEM, 2018) 

 

This paper presents the quantitative results 

obtained through the application of the survey to 

know the factors that determine the closure of 

the micro and small business in Mexico. (Peña 

Ahumada, Aguilar Rascón, & Posada 

Velázquez, 2017) specifically in the innovation 

section, identifying the result between the MSEs 

that continue in the market and those that have 

closed. 

 

 

 

 

 

Justification 

 

Micro and small businesses face daily problems 

that become challenges. For these companies, 

business innovation represents a challenge and 

an obligation. Relearning and changing the way 

of doing work, allows organizations to adapt to 

changes, develop new ways of working, make 

efficient tasks that were routine. Innovation 

enables employees to carry out a greater number 

of activities by contributing ideas of 

improvement that generate benefits to the 

organization, becoming productivity and 

competitiveness. Thus, innovation is the bible 

and competitive advantage of the MSES for the 

permanence in the market, where the statistics 

are not very encouraging and based on the fact 

that the companies in question are the backbone 

of the economy in Mexico, hence its importance 

for your analysis and study. 

 

Problem 

 

The belief of the directors of micro and small 

enterprises about "innovate represents 

technology" that means cost. The innovation in 

these companies is of processes and 

management models. (Ponce Regalado & 

Zeballos Vallejos , 2008) 

 

Innovation is a factor that encourages the 

continuity of micro and small businesses in 

Mexico, it is convenient to know if they are 

carrying it out or not and with what results. 

  

Are MSEs innovating in order to survive? 

and the MSEs that did not survive applied the 

innovation in their activities?, if the continuity of 

the companies in study must have as a main 

competitive advantage the innovation it is 

important to know the results of this 

investigation where the statistics of the micro 

and small are shown companies that use business 

innovation. 

 

Investigation questions 
 

Do the directors of the micro and small 

companies in Mexico promote that employees 

propose changes in products, services and 

processes? 

 

Do you offer new products or services based on 

suggestions from your customers? 

 

Do they focus on offering innovative products or 

services that distinguish the company? 
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Do they develop or pay to innovate in production 

and distribution processes in products and 

services?  

 

Do they propose and practice new procedures in 

the form of the organization of the company?  

 

Do you attend fairs, courses, congresses and 

other activities related to the business? 

 

Hypothesis 

 

The directors of micro and small companies do 

not implement business innovation to stay in the 

market, which makes them too vulnerable and 

causes the disappearance of many of them. 

 

Overall objective 

 

To know if the directors of micro and small 

companies implement business innovation, to 

promote the continuity of the MSEs in Mexico 

and the effect that implementation has on the 

closing of operations of these companies in 

recent years.  

 

Theoretical framework 

 

Globally, business innovation is considered the 

key to success and competitive advantage for the 

company. According to the Global Innovation 

Index 2018, Mexico is on site 56 of an analysis 

of 126 countries, where place number one is 

occupied by Switzerland, site 126 is for the 

country of Yemen. Each year, the Global 

Innovation Index classifies the innovation 

performance of almost 130 economies around 

the world. Next, we present the leading countries 

and main regions in innovation by score. In 

North America, the United States and Canada 

are leaders in innovation; in Europe in the first 

place is Switzerland, followed by the 

Netherlands and Sweden; in North Africa and 

Western Asia, Israel, Cyprus and the United 

Arab Emirates occupy the first innovation sites; 

In Southeast Asia, East Asia and Oceania, the 

leading innovation countries are: Singapore, the 

Republic of Korea and Japan; In Latin America 

and the Caribbean, the leaders in innovation are 

the countries of Chile, Costa Rica and Mexico; 

in Sub-Saharan Africa the leading countries are 

South Africa, Mauritania and Kenya; in Central 

Asia and South Asia the first places in 

innovation are: India, Iran and Kazakhstan. 

Global Innovation Index (Soumitra Dutta, 

2018). 

 

Continuing with the analysis of business 

innovation, we continue with the definition of 

medina "The term" innovate "etymologically 

comes from the Latin innovare, which means to 

change or alter things by introducing novelties. 

(Medina Salgado & Espinoza Espíndola, 1994). 

Meanwhile the concept of innovation introduces 

him to the economic world Joseph Schumpeter 

by saying that innovation is to impose a technical 

or organizational innovation in the production 

process and not just to mention inventions. 

Quoted by (Montoya, 2004).  

 

Reaffirming the concept of business 

innovation, the OECD tells us that "Innovation 

consists of the introduction of new products, 

goods, services and processes, or the 

introduction of a method of marketing or 

organization applied to business practices to the 

organization of work or relationships. external. " 

Definition proposed by the Organization for 

Economic Cooperation and Development 

(OECD) becoming standard for its members. 

The Oslo Manual points out. (Zozoya, 2005).   

 

For this research innovation is to do the 

same thing that everyone does in a different way 

and with their own creativity in their products, 

processes and administration.  

 

Below are the types of innovation in this 

research: 

 

1. Product innovation, represents new 

products and services or important 

changes in its characteristics, functional, 

technical specifications, components and 

materials. 

2. Process innovation means a new 

production method or distribution or with 

a high degree of improvement. It includes 

important improvements in techniques, 

equipment and / or software. 

3. Organizational innovation is the 

implementation of a new method of 

organization, applied to business practices, 

the workplace or external relations of the 

company. 

4. Marketing innovation indicates the 

implementation of a new marketing 

method, its presentation, or its positioning, 

promotion or price policy, reflects the 

implementation of new marketing 

methods. (OECD, 2005). 
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Business innovation is part of the main 

competitive advantages for many of the MSEs 

that excel and survive the discouraging statistics. 

With the previous types of innovation in the 

product, process, organization and marketing, 

the companies under study will have several 

business innovation options that help them to be 

successful MSES. 

 

Therefore it is very important to mention 

the "diagnosis of micro and small business in 

Mexico" By Solleiro (1998). In this diagnosis of 

the micro, small and medium-sized company 

carried out by Dr. José Luis Solleiro and M.I. 

Rosario Castañón of the Institute of Engineering 

of the UNAM in 1998, identify the problems 

facing MSMEs, expressed by employers and 

classified by the authors in nine major areas and 

that to this day are still not resolved in its 

entirety: 

 

1. Problems related to education such as: 

Lack of training and business culture 

2. Problems related to fiscal policy 

3. Problems related to information 

4. Disinformation with respect to supports 

5. Problems related to financing. High 

interest rates. 

6. Problems related to technological 

assistance. 

7. Problems related to marketing 

8. Problems related to legislation 

9. Problems related to the business 

environment. (Institute of Legislative 

Research of the Senate of the Republic, 

2002) 

 

It is clear that one of the challenges and 

competitive advantage is innovation in the micro 

and small business. One of the main problems 

experienced by MSMEs in Mexico is the lack of 

innovation. Many times they cannot cope 

adequately with competition because they lack 

design, innovation and development strategies. 

Achieve success in the current environment of 

the business world with high level of 

competitiveness, demand effort, useful 

knowledge, communicable and applicable in the 

implementation of innovation strategies, design 

and development.  

 

Therefore, the micro and small companies 

require value created in their products 

specifically value-knowledge that consists of 

adding knowledge within the products, but also 

within the entire organization.  

Knowledge about the national and 

international environment, about the ways of 

consuming, about the ways of producing, about 

the way of relating to customers, suppliers, 

intermediaries and competitors, about ways to 

protect its usefulness and expand your business. 

(Castellanos Méndez, 2003) 

 

Therefore innovation is generated by 

people, if they have an excellent academic 

training with adequate academic programs and 

are prepared for the development of skills that 

favor their formal education, they will be 

enabled to innovate. 

 

At the same time systems for education 

and professional training require reforms to 

ensure that they are efficient and meet the needs 

of today's society. Improving teacher quality is 

especially important to improve results. 

Institutions of higher education are fundamental 

to the innovation system; produce and attract the 

human capital necessary for innovation.  

 

On the other hand, higher education 

institutions are fundamental to the innovation 

system; they produce and attract the human 

capital necessary for innovation. Entrepreneurs, 

governments and countries in more open and 

wider innovation systems are indispensable 

bridges between the participants. 

 

It is concluded that entrepreneurs have a 

special place as they are participants that help 

turn ideas into practical applications. Education 

and training policies should help foster an 

entrepreneurial culture by instilling the skills and 

attitudes necessary for a creative and innovative 

push.   (OCDE, 2010) 

 

Methodology 

 

In January 2016 the Network of Latin American 

Studies of Administration and Business (Relayn) 

was created with the objective of studying micro 

and small in Mexico. In 2017, based on the 

systemic analysis of these companies, it was 

determined to identify which factors analyzed 

the reasons why the companies close or because 

they believe the directors of companies that are 

operating that could close. 
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In February 2017 the pilot test was carried 

out with a quantitative instrument, for which 60 

students of the Technological University of San 

Juan del Río were trained, assigned to the 

Business Engineering and Business 

Management of the sixth semester for the 

collection and data capture according to the 

protocol, and 82 valid Mype questionnaires were 

collected from 53 open and 29 closed 

companies.  

 

In March, Relayn members carried out the 

gathering of information collected. 33983 valid 

questionnaires were applied in person in 

establishments of the MSEs, located in 113 

municipalities and grouped into 74 zones, with 

the support of 9413 students. (Peña, Aguilar, 

Velázquez, 2017) 

 

The questionnaire was designed to be 

answered on paper by the director of the 

company; the students who participated were 

responsible for capturing the data collected on a 

platform, via Internet, created for that purpose. 

 

The present investigation was carried out 

using a mixed method, starting with the 

qualitative method, in which people who had a 

micro or small business and who had closed in 

recent years were interviewed. The quantitative 

instrument mentioned above was used as the 

study investigates factors that determine the 

closure of micro and small enterprises in local 

contexts and to know if there is a difference 

between active and inactive companies with 

respect to the application of innovation in them. 

(Peña, Aguilar, Velázquez, 2017) 

 

Results 

 

An analysis of the results obtained from the 

system processes section in the innovation 

section will be carried out. The instrument was 

made up of five variables: 

 

1. Financial aspects with 7 items 

2. Market aspects with 4 items 

3. People and administration with 5 items 

4. External factors with 5 items 

5. Technology with 3 items 

 

All with a Likert scale of 4 points, (Peña, 

Aguilar, Velázquez, 2017) where 5 is very agree, 

4 agree 3 disagree, 2 strongly disagree 1 Do not 

know / Does not apply / Did not answer 

 

33,297 questionnaires were applied, of 

which 25,867 were active companies and 8,430 

were inactive companies. 

 

Once the reliability tests of the applied and 

registered instruments were carried out, they 

yielded the following results: 

 

Of the companies that closed 51%, it was 

run by men and 49% by women. The average age 

of the directors who closed their company is 

between 40 and 44 years old married by 62% and 

their educational level as a maximum of 

secondary and high school concluded, having 

been the founders. 

 

Now we present the statistical results of 

this investigation starting with table number one. 

 

Scale 

Percentage of 

companies 

  Active Closed 

Strongly agree 20% 14% 

In agreement 37% 31% 

In disagreement 19% 25% 

Strongly disagree 6% 11% 

I do not know, he did not 

answer 18% 19% 

 
Table 1 I encourage employees to propose changes in my 

products, services and processes. 

Source: Self Made 

 

In table 1. The results indicate that 57% 

of entrepreneurs who own active companies, 

agree to receive proposals from their employees 

about products, services and processes. In the 

case of owners of companies that have closed 

they do not agree to receive such proposals at 

25%, a percentage that is higher for the case of 

companies that are still operating. 

 

Next we present table number two. 

 
Scale Percentage of companies 

  Active Closed 

Strongly agree 28% 20% 

In agreement 46% 40% 

In disagreement 13% 21% 

Strongly disagree 4% 7% 

I do not know, he did 

not answer 9% 12% 

 
Table 2 I frequently offer new products or services based 

on suggestions from my clients. 

Source: Self Made 
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With respect to the generation of new 

products and services based on customer 

suggestions, 75% of the owners of active 

companies agree, understanding that customers 

are the basis of any business, they acquire from 

companies what they they need. Companies that 

have already closed their opinions disagreed by 

60%, as shown in table 2. 

 

Now we present table number three. 

 
Scale Percentage of companies 

  Active Closed 

Strongly agree 28% 18% 

In agreement 41% 35% 

In disagreement 15% 24% 

Strongly disagree 4% 8% 

I do not know, he did not 

answer 12% 15% 

 
Table 3 I focus a lot on offering innovative products or 

services that distinguish the company. 

Source: Self Made 

 

According to table 3, 69% of the 

companies visited, their owners thought that 

they focus on offering innovative products or 

services that distinguish their company, since it 

is one of the characteristics that generate 

competitiveness in companies and allows his 

stay in the market. The companies that have 

closed agree with only 53%. It is important to 

note that staying in the market is closely related 

to innovation. 

 

Now play the place to table number four 

 
Scale Percentage of companies 

  Active Closed 

Strongly agree 15% 9% 

In agreement 30% 22% 

In disagreement 22% 30% 

Strongly disagree 8% 14% 

I do not know, he did not 

answer 25% 26% 

 
Table 4 Development or payment to innovate my 

production or distribution processes. 

Source: Self Made 

 

Table 4 shows how the owners of 

companies that are currently operating, agree in 

45% to develop or pay to innovate in production 

and logistics processes, versus 31% of the 

companies that have closed. 

 

Below is table number five. 

 
 

Scale Percentage of companies 

  Active Closed 

Strongly agree 15% 8% 

In agreement 31% 22% 

In disagreement 22% 29% 

Strongly disagree 8% 14% 

I do not know, he did not 

answer 24% 26% 

 
Table 5 Development or payment to innovate the products 

or services that I offer. 

Source: Self Made 

 

Developing or paying to innovate in 

products and services represents 46% of the 

directors who agree to active companies, which 

allows them to generate income and 30% in the 

case of companies that have closed. 

 

Now table six is presented. 

 

Scale 

Percentage of 

companies 

  Active Closed 

Strongly agree 15% 9% 

In agreement 30% 22% 

In disagreement 21% 29% 

Strongly disagree 8% 13% 

I do not know, he did not 

answer 26% 27% 

 
Table 6 Development or payment to innovate the way in 

which I sell my product or service. (Design, packaging, 

promotion, form of quotation, etc.) 

Source: Self Made 

 

Regarding Table 6, 45% of the 

respondents of active companies, say they agree 

to develop or pay to innovate in the way of 

selling; On the other hand, the companies that 

have closed, only 31% agree. 

 

Below is table number seven. 

 

Scale 

Percentage of 

companies 

  Active Closed 

Strongly agree 13% 7% 

In agreement 29% 20% 

In disagreement 23% 31% 

Strongly disagree 9% 14% 

I do not know, he did not 

answer 26% 27% 

 
Table 7 Development or payment to innovate the way in 

which I organize the company. 

Source: Self Made 

 

 

 



7 

Article                                                                                             Journal-International Economy 
                                    December 2018 Vol.2 No.3 1-8 

 

 
QUEZADA-FLORES, Ma. De la Luz, SERRANO-TORRES, Ma. 

Guadalupe, MÁRQUEZ-DE ANDA, Camilo and LEAL-LUCIO, 
Graciela Susana. Business innovation fosters the continuity of Mexico's 

Micro and Small Business. RINOE Journal- International Economy. 2018 

ISSN-On line: 2524-2032 

RINOE® All rights reserved. 

 

Develop or pay to innovate in the way of 

organizing the company, the active companies 

are in agreement in 42%, while those that already 

closed only agree in a 27% according to the table 

7. 

 

Touch the turn to table number eight. 

 

Scale 

Percentage of 

companies 

  Active Closed 

Strongly agree 16% 9% 

In agreement 25% 18% 

In disagreement 20% 26% 

Strongly disagree 11% 16% 

I do not know, he did not 

answer 28% 30% 

 
Table 8 I attend fairs, courses, congresses, or other 

activities related to the business. 

Source: Self Made 

 

Finally attending trade fairs, courses and 

congresses related to the business allows to 

know market trends and meet new products, 

41% of the directors of active companies agree 

and in the case of companies that have closed, 

only 27% are in agreement. 

 

Conclusions 

 

According to INEGI, most of the micro and 

small companies belong to the commercial and 

services sector. One of the main problems they 

face is competition, this challenge is greater 

when they face medium and large companies, 

which excel them among other things: greater 

negotiation capacity and competitiveness, which 

hinders their growth and consolidation. 

 

Micro and small companies, do not spend 

much capital or effort on the issue of innovation, 

this causes their life in the market is extremely 

short.   

 

The development market of the MSEs is 

generally limited to local sales that allow them 

to satisfy the demand of their customers. The 

income they generate covers the operating costs 

of their activity, therefore it is difficult for them 

to compete nationally and internationally. 

 

Innovation is a strategic risk, which 

represents change, improvement, movement and 

promotes the continuity of companies in the 

market.  

 

A company initiates innovation when: It 

implements new distribution and logistics 

production processes, implements new methods 

in the organization of the company, improves its 

products and services and finally, when it 

changes the way of marketing its product. 

 

It is essential that the managers of the 

micro and small business recognize the need and 

importance that this tool has to ensure its growth 

and permanence in the market. 
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Abstract 

 

Companies go through various situations that make them 

succeed or that ultimately fail, and what is to be done so 

that the worst scenario is not reached, its disappearance, 

some of the problems faced by companies, mainly Small 

and Medium Enterprises (SMEs) are the lack of financing, 

poor administration, lack of equipment, product quality, 

among others, but for the purposes of this work will be 

taken into account the administration and its elements, 

mainly the variables involved as they are: the tasks, the 

people, the technology, the environment and the structure. 

Because the company manages the various resources that 

are: material, technical and human there is a great 

relationship between the five variables described above, 

since having efficient management of each resource can 

achieve the success and competitiveness expected by the 

businessmen. For the elaboration of this work begins with 

a study towards the existing bibliography of some 

concepts referring to the main topic, being this 

documentary research, going through a second plane that 

is the collection of the data through the field study, finally 

it is elaborated through the qualitative approach due to the 

interest in discovering the phenomenon of study 

 

 

Administration, Competitiveness, SMEs. 

 

Resumen  

 

Las empresas pasan por diversas situaciones que hacen 

que obtengan el éxito o que finalmente fracasen, y que es 

lo que se debe de hacer para que no se llegue al peor 

escenario que es, su desaparición, algunos de los 

problemas que enfrentan las empresas, principalmente las 

Pequeñas y Medianas Empresas (SMEs) son la falta de 

financiamiento, la administración deficiente, falta de 

equipo, calidad del producto, entre otras, pero para efectos 

de este trabajo se tomará en cuenta la administración y sus 

elementos, principalmente las variable que intervienen 

como lo son: las tareas, las personas, la tecnología, el 

ambiente y la estructura. Debido a que la empresa maneja 

los diversos recursos que son: materiales, técnicos y 

humanos existe una gran relación entre las cinco variables 

descritas anteriormente, ya que al contar con el manejo 

eficiente de cada recurso se podrá lograr el éxito y la 

competitividad esperada por los empresarios. Para la 

elaboración de este trabajo se inicia con un estudio hacia 

la bibliografía existente de algunos conceptos referentes a 

la temática principal, siendo así investigación documental, 

pasando por un segundo plano que es la recolección de los 

datos mediante el estudio de campo, finalmente se elabora 

mediante el enfoque cualitativo debido al interés por 

descubrir el fenómeno de estudio.  

 

Administración, Competitividad, PyMEs
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Introduction  

 

For the elaboration of the present work, an 

analysis was made of the main concepts, which 

help the development of the research, firstly, the 

concept of Small and Medium Businesses, 

(SMEs) is analyzed. The role it plays in the 

economy, to excel in such a globalized 

environment since most of the owners of these 

companies come from previous salaried jobs and 

the economically inactive population.   

 

So it is important to know how it is that 

Mexico has had a development and growth 

through the support of financing and each of 

those elements that are needed to be able to get 

ahead and achieve the expected success or in this 

case achieve competitiveness. The following 

section discusses the competitiveness of 

companies in Mexico, where the added value of 

products or services is always taken into 

account, as Medina (2013) states: "the 

generation and maintenance of competitive 

advantage constitutes the fundamental element 

for the success of organizations ... "(page 3).  

Finally, mention is made of those tasks or 

activities carried out in the company, of the 

people and their importance in the same, as well 

as of the technology, the environment and the 

structure, for the optimal development of each 

movement or action carried out by the company. 

organization to be really competitive.  

 

Las SMEs en México    

 

The role of business for the economy of the 

countries is undoubtedly the best weapon to 

excel in such a globalized environment, although 

the objectives cannot always be achieved, as 

previously mentioned, the SMEs have various 

problems and among these are find its 

administration, this can be due to multiple 

situations, as referred to Luna (2013)    

 

Currently, most of the owners of micro, 

small and medium enterprises come from 

previous salaried jobs and the economically 

inactive population. Therefore, it is inferred that 

in most cases the founders of these companies 

created them for reasons of economic type, since 

for the low income perceived as salaried 

workers or simply for not finding work as 

employees, without having an intuition as an 

entrepreneur, which causes that these businesses 

are not managed properly (p.72).  

 

Mexico has had a development and growth 

of small and medium enterprises (SMEs) in 

recent years has had a very large boom by the 

support created by the government and the 

creation of new policies for SMEs those that 

have a maximum of 250 employees and at least 

15 in order to boost the growth of new 

companies and accelerate economic growth and 

reduce poverty in Mexico (Ávila, 2014). 

 

The competitiveness of companies in Mexico   

 

Competitiveness is achieved by companies when 

they meet certain quality standards, this makes 

the product or service have an added value that 

becomes a competitive advantage, there are 

strategies that achieve the goal is achieved and 

that the organizations are really competitive.  

 

As Medina (2013) states, "the generation 

and maintenance of competitive advantage is the 

fundamental element for the success of 

organizations, especially under the phenomenon 

of globalization, where markets have become 

highly demanding" (p.1).  

 

The competitive advantage of Porter 

(1995) cited by Luna (2013), mentions the basic 

types: 

Leadership for costs 

 

‒ Achieving Leadership by cost means that 

a firm is established as the lowest cost 

producer in its industry. 

‒ A cost leader must achieve parity, or at 

least proximity, on a basis of 

differentiation, even if he relies on cost 

leadership to consolidate his competitive 

advantage. 

‒ If more than one company tries to reach the 

Leadership for costs at the same time, this 

is usually disastrous. 

 

Differentiation: 

 

‒ Achieving differentiation means that a 

firm tries to be unique in its industry in 

some dimensions that are widely 

appreciated by buyers. 

‒ The areas of differentiation can be: 

product, distribution, sales, marketing, 

service, image, etc. 
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As you can see the competitive advantage 

is what makes the company different so that it 

manages to enter the mind of the consumer, there 

are some large companies such as Nike that does 

not sell only the product, but perhaps the comfort 

that in this case would turn as the competitive 

advantage. As Cervantes, Ballesteros and 

Hernández (2012) point out, "in a globalized 

world, the ability to compete means everything 

for companies, since that capacity is derived 

from economic growth and consequently jobs 

and the improvement of the population's 

standard of living" (p.2).  

 

De la Cruz (2013) mentions that:  

 

Business competitiveness is an important 

part for companies because it has seen growth in 

the economic and social environment because 

companies are committed to their customers to 

provide the best service or products and 

improving it every time so that this can also be 

done It is necessary that within the company 

there is a department of human resources, 

although at present it is believed that it is a 

department that does almost nothing but is a 

fundamental part so that the company has a 

good address and has control of every situation 

that happens in inside or outside of the company. 

(p.67).   

 

The tasks or activities, the people, the 

technology, the environment and the 

structure 

 

However, for companies to be truly competitive, 

it is necessary to focus their attention on some 

factors, such as: the tasks, the people who 

perform these tasks, the necessary technological 

materials, in the appropriate environment and 

with an appropriate structure.  

 

The first factor of competitiveness are the 

tasks or activities referred to by Ávila and Utra 

(2017) "based on the fact that the activities are 

measured by cost drivers, it can be said that these 

are the factors that directly affect the cost level 

of an activity "(page 3).  

 

As Legs says (2018): 

 

Economic activity consists of the faculty 

that man has to act on the things of nature to 

apply them to the satisfaction of their needs, and 

is manifested by all the order of efforts and work 

dedicated to achieving that object (p.1).  

As you can see, these authors mention the 

importance of each of the company's activities, 

which have to do with people, since they are 

responsible for carrying them out, any company 

that wants to achieve competitiveness should 

focus on the activities to be carried out. 

 

Another important factor for the good 

development of companies are the people, since 

they are responsible for carrying out each 

activity of the company, without this resource it 

will not be possible to achieve competitiveness 

as stated by Fiallo, Alvarado and Soto (2015): 

 

Nowadays, companies are worrying about 

the different factors that prevent the company 

from being more efficient, one of them is the 

Organizational Climate, which is very 

important, because it has an influence on the 

behavior of workers, which allows have an 

excellent work performance in different areas of 

the company (p.3).  

 

When designing the structure of an 

organization, the aptitudes of the people who 

make it up or who will integrate it in the future 

must be taken into account. It is not good to 

outline the organization chart first and then later 

determine who will occupy each position of the 

same. In this way, it would be falling into formal 

and rigid organizations, constituted by 

rectangular beings (Román and Pablos, 2009).  

 

 As can be seen, the staff is the basis for the 

achievement of the company's objectives, first, 

by the development of activities, on the other 

hand, and thanks to the relationship between 

workers, the organizational climate or climate is 

given work, where employees should be kept at 

ease in their place of work, and an important part 

of this activity is to provide the right tools, such 

as technology.  

 

As Gonzalez says (2010)  

 

Many companies do not give the 

importance that should be due to the use of 

technology so it is of utmost importance for the 

development of the same since companies that 

compete in the electronic market and that have 

adequate information systems are required 

today. your needs (p.1).  
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According to Del Pozo (2015) "The use 

of different software, applications or hardware 

affects the development and growth of the 

organization" (p.1). Every company with a view 

to competitiveness is necessary to have each of 

the elements mentioned above and technology is 

an essential tool for people to carry out their 

activities efficiently. 

 

Now, another indispensable factor is the 

environment, the place where the worker 

develops, must feel comfortable and confident in 

the workplace, creating relationships that can 

lead to success for the company, according to 

Camacaro (2010): 

 

The study of the working environment 

mainly involves problems related to bodily 

injuries or harmful physical or chemical factors. 

For example, the temperature of many 

workplaces is not comfortable or adequate, 

sometimes it is not humidity or lighting, in other 

places it is considered that there is too much 

noise, or dust in the environment, or workers are 

exposed to substances toxic (p 43).  

 

Paredes (2012) indicates that 

"environment are those factors that can and 

should influence the decisions that are made 

within the organization and that are related to 

everything that surrounds us (p.2). It is necessary 

that in every company an optimal environment 

be given to motivate employees to carry out their 

activities in the best way possible..  

 

Now, finally, there is the structure of the 

company, which must be optimal for the 

development of activities. 

 

As indicated by Román and Pablos (2009) 

"the structure must be designed according to the 

organization in question, according to its 

specific characteristics" (p.4).  In the opinion of 

Guaraca, Ortiz and Rosario (2017)  

 

Nowadays, companies want to grow, stay 

in the market and obtain more investment, hence 

the importance of an organizational structure 

since the goals, objectives and responsibilities 

can be established, which will be the basis and 

starting point (p. two).  

 

 

 

 

 

It is clear to mention that each of the 

elements mentioned as a basis in this research is 

essential for the company to improve each 

process that it requires in order to be a successful 

organization that achieves competitiveness. 

 

This makes it essential to have the five 

factors such as tasks, personnel, technology, 

environment and structure, all to achieve 

competitiveness.  

 

Tasks or activities   

 

Having a small company, can have its 

advantages, including making each of the 

activities or tasks easier, apart from having the 

freedom or flexibility that is not offered when 

you are the employee, despite all this, it is seen 

that the owner has many more responsibilities 

with different tasks.  Another factor is that you 

have limited resources for when you launch it, 

this has to do with the type of business.  

  
Tasks Characteristics 

Planning 

and strategy 

En primer lugar, el propietario de una 

pequeña empresa debe ser la principal 

estrategia y planificador. Entender el nuevo 

negocio, así como los recursos y las 

estrategias necesarias, tiene sentido 

comenzar con un plan de negocio y un plan 

de publicidad. Tendremos que investigar, 

planificar y desarrollar un plan, esperar y 

cambiarlo si es necesario.. 

 

 
Table 1 Planning and strategy task  

Source: self made based on data of (Pérez, 2015). 

 

Before anything else, small entrepreneurs 

need to have very well-established plans, with 

which they achieve the objectives set, now, a 

strategic plan helps achieve competitiveness.  

    
Tasks Characteristics 

Finance and 

accounting 

Most small businesses need start-up 

capital to establish themselves and 

generate their products and services. 

Depending on the company, some 

owners can start and start with a 

lower budget 

 
Table 2 Finance and accounting task 

Source: self made based on data of (Pérez, 2015). 

 

Like any business, money is a difficult 

factor to manage, so there is a great interest in 

having financing and adequate staff for the 

accounting process.  
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Tasks Characteristics 

Legal   Small business owners must comply with 

federal and state business licensing laws. From 

the formation of a limited liability company to 

the creation of legal contracts, they must know 

the basics of the law and have access to a 

lawyer in case of legal problems with their 

clients or employees.. 

 
Table 3 Legal Tasks    

Source: self made based on data of (Pérez, 2015). 

 

Something very important and not all 

companies do, is to be registered so that they can 

be credited to all that support that could be 

generated for the expansion and growth of the 

company, and Small businesses are not 

characterized by complying with this 

requirement.  

 
Tasks Characteristics 

Advertising 

and sales Tasks 

No matter how good your product or 

service is, you will need advertising 

and sales to drive the business.  

 
Table 4 Advertising and sales Tasks     

Source: self made based on data of (Pérez, 2015) 

 

Now, the product or service needs to be 

presented efficiently to the customer, sometimes 

it is believed that investing in advertising 

generates an unnecessary expense, but it is really 

the opposite.  

 
Tasks  Characteristics  

Customer 

service 

At the beginning, many small business 

owners are responsible for providing 

all or most of the customer service 

functions. This includes phone calls, 

emails and follow-ups on product 

delivery and quality issues 

 
Table 5 Tasks de servicio al cliente     

Source: self made based on data of (Pérez, 2015). 

 

The customer service provides the 

undeniable success of the company, because the 

consumer is the one that leads the product or 

service to success and therefore the 

competitiveness is achieved.  

 
Tasks Characteristics 

Customer 

service human 

resources 

As small businesses grow, so do 

their hiring needs to accommodate 

more orders and faster growth 

 
Table 6. Human resources tasks      

Source: self made based on data of (Pérez, 2015) 

 

Finally, the task of human resources, 

which makes the company achieve the 

objectives, by having highly qualified personnel 

to carry out activities. 

 

As you can see the small entrepreneurs 

have a lot of work to do, from planning and 

strategies, finance and accounting, legal, 

advertising and sales, customer service and 

human resources, among many others to ensure 

that success. 

 

People 

 

One of the most important factors for the 

development of companies, is the human factor, 

which makes the company work properly. 

 

As referred by Torres (2015) "the concept 

of the value of man has always been one of the 

great metaphysical ideas being the consideration 

of it, the focal point of any economic, political 

and social system, it is important and necessary 

to study the monetary value of the man "(p.2).  

 

As Merlano (2012) says "organizations 

require that internal communication strategies 

can be developed for all staff, as this allows for 

better confidence, empathy and above all to 

know the emotional and mental aspects 

experienced by their co-workers in their areas of 

work. "(P.2).  

 

The technology  

 

Another important factor for the success or 

competitiveness of small businesses is the use of 

technology, which in many cases is not taken 

into account for the achievement of its 

permanence and competitiveness.  

 

As Del Pozo (2015) says "Nowadays in a 

world where technology is present in each 

business activity, we observe the need to take 

into account the application of it by managers 

both high and medium at the organizational level 

( p.1).  In the opinion of Meneses, Martínez, 

López and López (2017) "MSMEs implement 

technologies because they believe they can be 

more efficient and the company can have an 

added value" (p.468). So it is a tool that must be 

implemented, although not all micro and small 

companies do not implement it as a 

competitiveness strategy.  
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The environment 

  

On the other hand, there is the environment, a 

factor of great importance that has to do with the 

relationship that people have so that the climate 

is pleasant and with this the competitiveness is 

achieved.  García, Escalante and Quiroga (2012) 

states that "the work environment consists of a 

set of characteristics that surround employees in 

the organizational environment and that marks a 

significant difference from one company to 

another to become a reflection of the behavior of 

the company. same organization "(page 2).  

 
Structure 

It refers to the way in which the activities of the 

organizations are divided, grouped and coordinated 

Responsibility 

This aspect is necessarily linked to the autonomy in the 

execution of the entrusted activity and in turn has a 

close relationship with the type of supervision exercised 

over the missions given to the workers. 

Reward 

What is received in exchange for the effort and 

dedication and above all the good results obtained in 

carrying out the work? 

Challenge 

To the extent that the organization promotes the 

acceptance of calculated risks in order to achieve the 

proposed objectives, the challenges will help maintain 

a healthy competitive climate, necessary in any 

organization 

Relations 

These will be based on interpersonal respect at all 

levels, good treatment and cooperation, with sustenance 

and based on effectiveness, productivity, usefulness, 

and obedience, all in precise limits, without becoming 

excessive 

Cooperation 

It is related to the timely support, with the birth and 

maintenance of a team spirit in the process of achieving 

common objectives related, in turn, to the objectives of 

the company. 

 
Table 7 Factors that influence the organizational climate  

Source: self made based on data of (Fiallo, Alvarado y 

Soto) 

 

There are several activities that can be 

done so that the employee feels committed and 

willing to participate in the efficient 

development of the company, firstly, knowing 

the structure of the business, creating 

responsibility in each one, perhaps through the 

rewards, the challenge, relationships and 

cooperation.  

 

 

 

 

 

The structure 

 

Finally, so that any business can be given, it is 

necessary to have the right place for 

development, as Guaracas and Ortiz mention. 

And Alvarado (2017) "today companies want to 

grow, stay in the market and get more 

investment, hence the importance of an 

organizational structure since you can set goals, 

objectives and responsibilities which will be 

your base and your starting point "(page 3).  

 

It is important to realize that the way of 

acting of education has changed to know that not 

only follows a model to act, for the preparation 

of this research, it starts with a documentary type 

of research, where some concepts are analyzed 

that provide the different bibliographies found 

in, books, magazines or web pages.  

 

Afterwards, a field study is carried out 

where a Likert questionnaire is elaborated and 

applied to some higher level institutions, located 

in the Valle de Chalco Solidaridad area, in order 

to understand the phenomenon of study in its 

natural context. 

 

The first concepts or information are 

related to education in Mexico, how and when it 

starts and where it develops, analyzing the role 

of education today and the responsibility it has 

in the training of competent professionals. 

 

  A tour is made of the administrative 

process and each of the stages that comprise it, 

such as planning, organization, management and 

control, so that companies can efficiently and 

effectively reach the goal that makes them 

achieve really competitive. 

 

Finally some models that can be used to 

improve the activities of the company are shown, 

carrying out the E-A process, mentioning the 

models: classical and scientific, human relations, 

management and bodybuilding. All in order to 

provide bases for educational institutions to 

focus their attention on any of the models and 

improve their efficiency.  

 

Results 

 

Analyzing the results obtained by the survey 

made to the employees of the companies under 

study, you can notice the following:  
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Tasks or activities  

 

The first point to observe is in terms of the 

activities or tasks to be performed, where it can 

be noted that most of the employees actually 

report that the activities carried out are 

consistent with the experience shown, an 

acceptable percentage states that the training is 

actually given when they join the vacancy. 

 

On the other hand, in terms of the efficient 

performance of tasks and bonuses are considered 

to be mostly in disagreement that this happens. 

  

Persons  

 

Regarding the staff that works in the company, it 

can be seen that most of them disagree that the 

general experience in the company is rewarding, 

maybe it is due to the salary, the treatment or the 

work environment.  

 

It refers that sometimes or in the majority 

the employees receive some gratification or 

recognition by the high commanders in question 

of the activities they carry out. 

 

On the other hand, as regards 

communication, the majority affirms that there is 

effective and friendly communication within the 

department to which it belongs. 

 

However, as regards the problems that 

exist between employees, most of them consider 

that they are not resolved efficiently by company 

managers. 

 

Finally, in terms of peer support when an 

activity is delayed or difficult, it is not what is 

really expected in terms of support. 

 

Technology  

 

On the other hand, analyzing the answers to the 

question about the technological tools necessary 

for the activities to be carried out, it is observed 

that they do not necessarily have what it takes to 

be able to achieve competitiveness, this is 

possibly due to the fact that the company does 

not invest in technology. In addition, as the use 

of technology for the improvement of activities 

or processes is not taken into account, no training 

is given when a new system or new technology 

machinery is implemented because these 

technologies are definitely used.  

 

Now, indeed, the company does not 

consider technology as part of the development 

of it, so it does not worry about updating itself 

technologically. 

 

Ambient 

 

Regarding the work environment, it is noted that 

not everyone considers that there is indeed a 

pleasant climate because managers generally do 

not promote it. 

 

Regarding the support or orientation of the 

majority of their colleagues, they are undecided 

in the face of this affirmation. 

 

   Although on the other hand they consider 

that the work climate in general is acceptable, 

perhaps because it is possible to maintain really 

with some needs met.  

  

Regarding the level of communication in 

the company, it is considered acceptable, 

because most of them feel totally in agreement 

with the affirmation.  

 

Structure  

 

As for the knowledge in general of the structure 

of the company (as it is conformed), they really 

feel indecisive, maybe because they do not pay 

attention to this question, mostly they just do 

their job and already. 

 

Regarding the knowledge of the 

organization chart of the company, more than 

50% consider that they have no idea or feel 

hesitant in this situation.  

  

Finally, more than 80% affirm or totally 

agree that each department is in agreement with 

the activities that must be carried out. 

 

It can be said that there are indeed several 

elements that must be taken into account for the 

efficient development of the company, but 

mainly to achieve competitiveness, among these 

activities are those described above.  

 

 

 

 

 

 

 

 



16 

Article                                                                                             Journal-International Economy 
                                    December 2018 Vol.2 No.3 9-18 

 

 
 

COTERA-REGALADO, Esperanza, ZAVALA-LÓPEZ, Miguel, 

ANABELEM-SOBERANES, Martín and SÁNCHEZ-SOTO, Juan 
Manuel. The five variables that intervene in Business Administration: 

Part of success and competitiveness. RINOE Journal- International 

Economy.2018.  

ISSN-On line: 2524-2032 

RINOE® All rights reserved. 

 

Annexes 

 

Questionnaire 

 

Your help is requested to answer the following 

questionnaire, with the following statements, 

which aims to know if indeed the five proposed 

variables are: tasks or activities, people, 

technology, environment and structure involved 

in the administration of companies as part of the 

success and competitiveness. 

 

Scale Value 

 

1 Strongly agree (A) 

2 Agree (B) 

3 Undecided (C) 

4 Disagree (D) 

5 Strongly disagree (E) 

 
Items A B C D E 

Tasks or activities 

The activities carried out are in 

accordance with the experience 

shown 

     

Training is always given when 

they join the vacancy 
     

The efficient performance of 

the tasks is gratified by the 

owners 

     

Persons  

The general experience in the 

company is rewarding 
     

The recognition of the boss is 

received for carrying out the 

work 

     

There is affective and friendly 

communication within the 

department to which it belongs 

     

The problems existing between 

employees are solved 

efficiently by company 

executives 

     

Has the support of peers when 

they fall behind or have 

difficulty 

     

Technology  

It has the necessary 

technological tools to carry out 

the activities 

     

Training is given when a new 

system or new technology 

machinery is implemented 

     

The company is concerned 

about being updated 

technologically 

     

Ambient 

The work environment is 

pleasant because the managers 

promote it 

     

He is kindly oriented by his 

companions 
     

The work climate in general is 

acceptable 
     

There are some unmet needs      

The level of communication in 

the company is acceptable 
     

Structure 

You know the structure of the 

company (as it is formed) 
     

They give you to know the 

organization chart of the 

company 

     

Each department is according 

to the activities that must be 

carried out 

     

 

Conclusions 

 

The role of companies contributes considerably 

to achieve the efficient development of the 

country's economy, in this case for Mexico, 

since the SMEs are more than 90% the 

generators of wealth, so we must take principal 

interest in these, always analyzing each factor or 

strategy that can be generated for the best 

performance. 

 

It is not only focused on a single element, 

but take into account the five activities as they 

are, the tasks or activities to be carried out, since 

these must be in accordance with what the 

employee can perform. 

 

It is not only focused on a single element, 

but to take into account the five activities as they 

are, the tasks or activities to be carried out, since 

these must be in accordance with what the 

employee can perform. 

 

On the other hand, when it comes to the 

use of technology, in general, small businesses 

do not worry about this element, although if they 

do not, they can become obsolete before the 

competition.  

 

On the other hand, the environment in 

which employees operate should be appropriate 

and should always start with the example of the 

top managers, so that you can have an acceptable 

working environment and with this to keep the 

workers together the company and committed.  

 

Finally, and to have more engaged to the 

employee, it is necessary to be involved in each 

of the parts or structure with which the company 

has to perform in the best way its activities.  
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Abstract 

 

The Importance of scientific, technological and 

innovation progress has-been a subject of interest for 

MOST of the country clubs; the leading economic 

powers Have Shown The Importance of Establishing 

the Public Policies That Encourage STEM 

disciplines (Science, Technology, Enginnering and 

Mathematics) as triggers for economic development. 

In This qualitative and descriptive documentary 

study, the state of the art of the STEM education 

policy in Mexico is Analyzed, with emphasis on the 

state of Tabasco, the federal Describing, Local and 

state actions in esta area. It describe the relationship 

Between science, technology and economic 

development, STEM education, and public policies 

developed in the field. It is Observed That the 

advances are Insufficient, to adequately compete in a 

knowledge-based economy, THEREFORE 

Governments, national and state, 

 

STEM, Public Policies, Economic Development 

 

 

 

 

 

 

 

Resumen 

 

La importancia del progreso científico, tecnológico y 

de innovación ha sido tema de interés para la mayoría 

de los países; las grandes potencias económicas han 

evidenciado la importancia de instaurar políticas 

públicas que fomenten las disciplinas STEM 

(Science, Technology, Enginnering and 

Mathematics) como detonantes para el desarrollo 

económico. En este estudio documental, cualitativo y 

descriptivo, se analiza  el estado del arte de la política 

educativa STEM en México, con énfasis en el estado 

de Tabasco, describiendo las acciones federales, 

estatales y locales en este rubro. Se describe la 

relación entre la ciencia, tecnología y desarrollo 

económico, el alcance de la alfabetización STEM, y 

las políticas públicas desarrolladas en la materia. Se 

observa que los avances son insuficientes, para 

competir adecuadamente en una economía basada en 

conocimiento, por ello los gobiernos, nacional y 

estatal, deben poner especial énfasis en la 

implementación de políticas públicas que aumenten 

la inversión en Ciencia, Tecnología e Innovación y  

fomenten la educación STEM, para mantenerse 

competitivos en el mundo actual globalizado. 
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Introduction 

 

Economic development of a country is closely 

linked to scientific and technological 

development of this; a nation that invests in 

science and technology, has the tools necessary 

to innovate and position themselves above 

others(United Nations Economic Commission 

for Latin America and the Caribbean [ECLAC], 

2004b). Developed countries are those that 

invest in scientific research and technological 

development, in fact the top five in the standings, 

in terms of absolute spending on research and 

development (R & D) are major economic 

powers: the United States, China, Japan, 

Germany and the Republic of Korea, so it is 

important that developing countries working in 

both public education and financial policies, that 

affect more scientific investment(Pérez, 2013). 

 

To encourage scientific development is 

necessary a combination of several factors: 

investing in infrastructure, training and 

education of human capital and investment in 

technological innovations, including efficient 

industrial organization structures (Lopez and 

Sandoval, 2007). Highlights the importance of 

qualified human resources as the main source of 

scientific and technological activities, since it 

depends on the generation of new knowledge 

and its subsequent transformation into 

technological innovations(National Council of 

Science and Technology [CONACYT], 2016).  

 

Under such conditions, the developing 

country require greater efforts in promoting 

disciplines called STEM (Science, Technology, 

Enginnering and Mathematics) or CTMI 

(Science, Technology, Engineering and 

Mathematics). TheNational Science Foundation 

(NSF) defines "STEM education" as teaching 

and learning in the fields of science, technology, 

engineering and mathematics, which generally 

include educational activities at all levels, from 

kindergarten to post-doctorate, both in formal 

settings and informal (Gonzalez and Kuenzi, 

2012). STEM catalog is extensive, and generally 

includes el study of mathematics, natural 

sciences (including physical, chemical and 

biological sciences), engineering and computer 

sciences and technology (National Center for 

Education, 2012). 

 

 

 

 

Despite the global importance of scientific 

and technological development, there is a 

continuous decrease of students enrolled in 

studies of such areas, as well as professions 

related thereto (Solbes, Monserrat and Furio, 

2007). This problem occurs globally; for 

example in the European Union and the United 

States, despite having the best university 

infrastructure, R & D, leading technology and 

innovation companies and major organizations 

focused on outreach and scientific promotion, 

new generations they have shown lack of interest 

in STEM studies(Everis, 2014).  

 

The Organization for Economic 

Cooperation and Development (OECD, 2016) It 

indicates that in the last decade in many 

European countries, the number of young people 

entering universities is increasing but they are 

choosing study fields other than science and 

therefore the proportion of young people 

studying science is decreasing. In Latin America 

the problem is not minor, the lack of students in 

STEM disciplines as well as the lack of skills of 

workers in these areas generate uncertainty in 

economic development related to the production 

of knowledge (Alburquerque and Cortés, 2004).  

 

The trend toward alienation of youth 

interest in the study areas related to the exact 

sciences and engineering, causes concern in the 

scientific, technological and economic future of 

Mexico. Studies of this problem in the country 

are scarce and there is little evidence to explain 

this phenomenon, however a clear decline in the 

percentage of workers with postgraduate degrees 

in STEM disciplines related to highly skilled 

occupations.   

 

Some studies have shown that pay interest 

and economic stability are some of the main 

factors in choosing careers studying STEM 

(Mitchell, 2016)Though in Mexico the labor 

market punishes the youngest graduate in STEM 

areas, and provides unfavorable conditions for 

women and for those with doctoral studies 

(Lozano, Gandini and Ramirez-Garcia, 2015), 

Which discourages the election. 
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In the year 2013, the Government of the 

Republic Mexico established the purpose of the 

six-year period, achieving an investment of 1% 

of GDP for science, technology and innovation 

(STI), pledging to strengthen human resources, 

increasing the number of postgraduate 

scholarships and encouraging increase in the 

workforce of the National System Researchers 

(SNI), supporting research groups, investing in 

science and technology infrastructure, but the 

goal is still far away and scientific production 

indicators do not reflect significant progress 

(CONACYT, 2016). Undoubtedly Mexico 

should place special emphasis on the 

development of STEM disciplines if you want to 

stay competitive in various economic sectors. 

Meanwhile, in the state of Tabasco this problem 

is even more evident as the scientific production 

indicators are well below the national average. 

 

The purpose of the study is to analyze the 

state of the art educational policy STEM in 

Mexico, with emphasis on the state of Tabasco, 

describing federal, state and local actions in this 

area, moving from national plans to regional 

actions that lead out the institutions responsible 

for popularizing science, contrasting with the 

results. 

 

In the first section the relationship between 

science be analyzed, technology and economic 

development, then the meaning and scope of 

STEM education will be addressed in order to 

make way for the third section, where public 

policies are described in Mexico and Tabasco 

aimed at developing STEM showing the main 

results obtained in the field both at and national 

and state levels. 

 

Methodology  

 

The study is qualitative descriptive, since the 

purpose was to make a documentary analysis 

STEM education policy in Mexico, with 

emphasis on the state of Tabasco, describing 

federal, state and local actions in this area.  

Martinez (2011) He notes that the social sciences 

require the analysis of written documents, 

interpreting fragments or oral explanations, 

under their theoretical explanations are in 

communicational perspective and language that 

requires the construction of new concepts from 

existing ones. A literature review of primary 

sources, including scientific papers, in English 

and Spanish, arbitrated and indexed in different 

databases (EBSCO, Emerald, Scopus, Scielo, 

CONRICyT, etc.) language was performed.  

It also documents major national and 

international organizations that provide relevant 

information on scientific and technological 

issues, such as the OECD, UNESCO and 

CONACYT, as well as reports, plans and 

national and state laws in the field were 

consulted. For proper understanding of the 

subject, the relationship between science was 

analyzed first, technology and economic 

development, then the meaning and scope of the 

STEM literacy addressed in order to make way 

for public policies in Mexico and Tabasco aimed 

at developing STEM.  

 

Results 

 

Science, technology and economic 

development 

 

Economic and social development of countries 

is closely related to scientific and technological 

progress as well as its ability to innovate (Lopez 

and Sandoval, 2007). In this globalized 

economy, technology and innovation are key 

factors for emerging economies overlap their 

socio-economic problems and strengthen their 

development (Hair and Ortiz, 2013).  

 

Generating value and wealth are 

increasingly dependent on the use of knowledge, 

which makes it a fundamental element (Guzman 

and Adriano, 2013)It is why the economic 

progress must seek investment in knowledge, 

ensuring generation projects that benefit social 

development (Pérez, 2013). 

 

Notably, the increase in investment in 

Federal spending on science and technology 

positively associated directly and indirectly, to 

the increase of gross domestic product (GDP) 

and total investment (Olive et al., 2013), why 

countries have been increasing their interest in 

implementing STI policies in order to promote 

growth, development and competitiveness 

(Kababe and Stubrin, 2011), Likewise have 

increased lot investment in science, technology 

and higher education and most of them have 

developed strategies to formulate and implement 

policies to stimulate innovation (Organization of 

Iberoamerican States for Education, Science and 

Culture (OEI), 2014). Notes that while in 

developed countries the private sector is the 

main funder of R & D in Latin America and the 

Caribbean has traditionally been public 

sector(Casas, Corona, and Rivera, 2014). 
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Economic regions have set increasingly 

ambitious objectives with regard to spending in 

this sector: the best known example is that of the 

European Union, who proposed increase overall 

investment in R & D to 3% of GDP by 2020 

(United Nations Educational Scientific and 

Cultural Organization [UNESCO], 2016). In the 

whole world only six countries have overcome 

the target of 3%, Republic of Korea, Japan, 

Israel, Denmark, Finland and Sweden, while 

Latin America and the Caribbean still lag far 

behind, allocating just 0.5 points of GDP 

(ECLA, 2004a) being Brazil leader, with 1.2%. 

For its part, Switzerland is considered a world 

leader in innovation and devotes 30% of its 

Gross Expenditure on Research and 

Development (GERD) to basic research thus 

ensuring the continuous generation of 

knowledge and a quality university 

education(UNESCO, 2015). Evidence shows 

that if the goal of 1% of GDP as a minimum 

investment in R & D is reached, the result of 

growth in per capita GDP would increase, long-

term 3.4% annually. This would be enough to 

finance such an effort in the future as well, 

employment levels increasing and helping to 

raise the efficiency and social 

welfare(Capdevielle et al., 2013). 

 

In Mexico for several years, they have set 

goals aimed at increasing investment in this area; 

the objective of the Special Program of Science 

and Technology (S & T) for 2006 was to try to 

reach 1% of GDP in S & T and double the 

percentage to achieve an investment of more 

than 2% in R & D by 2015, positioning the 

Mexican economy as one of the top 10 in the 

world and one of the 20 most developed 

countries in science and technology But the 

goals were not achieved, El Government of the 

Republic (2013) through National Development 

Plan (PND) 2013-2018 established again in 

order to reach 1% of GDP for science, 

technology and innovation in the administration, 

and increase public spending for these activities, 

however until the end of 2017 this figure stood 

at only 0.57%. 

 

For his part, State Government of Tabasco 

(2013)In its National Development Plan he sets 

a goal, aligned with national plans, reaching 1% 

of GDP in investment programs Science, 

Technology and Development; the goal is still 

far away, the budget allocated to the Council of 

Science and Technology of the State of Tabasco 

(CCYTET) in fiscal 2016 was 0.04% occupied 

with this figure the twenty national position. 

According to the OECD (2016), 

Specialized human capital is crucial for the 

development and dissemination of knowledge, 

constituting the link between economic growth 

and technological development, as well as 

between social progress and general welfare 

component. The combination of scientific and 

technological resources with specialized human 

resources, results in a key element to increase 

competitiveness in the country(CONACYT, 

2016).  

 

However, there is concern on the issue, 

since worldwide from 1996 to 2013 there was a 

decrease in the number of researchers between 

17% and 15% in middle-income countries, 

resulting in 2013 a world average of 1083 

researchers per million inhabitants (UNESCO, 

2015) This negative trend could affect 

sustainable development worldwide.  

 

In Latin America, which account for 8% of 

the world population, researchers compared the 

percentage of the world total approximately 

3.6% (UNESCO, 2015). In Mexico the numbers 

show an interesting dynamic, in 1996 there were 

record 207 researchers per million inhabitants, a 

figure that rose significantly by 2005 to reach 

400, falling back to 242 in 2013(World Bank, 

2013). 

 

In Tabasco, the figures are equally 

worrying, in the SNI, the number of 

““tabasqueños”” researchers represent 0.6% of 

the national total, standing at the national level 

at position 29 with a ratio of 0.56 researchers per 

thousand inhabitants, a figure that is far from 

recommendation indicating the two researchers 

per thousand inhabitants (CONACYT, 2014). 

For its part, the State Research System (SEI) 

recorded in 2012, 446 “tabasqueños”, number, 

although it has been increasing year after year, 

has been affected by the decline in resources 

allocated what has influenced your 

productivity(State Planning Committee of 

Tabasco [COPLADET], 2018). 

 

Literacy STEM (Science, Technology, 

Engineering and Mathematics) 

 

Our knowledge-based economy is driven by 

constant innovation. The basis of innovation lies 

in a dynamic workforce, motivated and well 

educated, equipped with STEM skills. 
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The acronym STEM was introduced in 

2001 by scientific administrators of the National 

Science Foundation of the US. UU. (NSF) and 

its use quickly spread to many countries, with 

programs developed in places like Australia, 

China, France, South Korea, Taiwan and the 

United Kingdom. 

 

In the United States and elsewhere, the 

absence of a clear definition of STEM 

contributed to disagreement over what 

professions they really qualify as STEM careers. 

Some groups believe that any job that requires 

skills and knowledge of any STEM field is a 

STEM job. However, government agencies used 

different criteria for designating such work. 

There have even been difficulties in analyzing 

statistics STEM occupations because there is no 

commonly agreed definition of a STEM job. 

Table 1 presents a summary of some of the 

definitions most used nowadays. 

 
Organism Definition 

European Commission 

STEM skills are associated with advanced 
technical skills, which are considered as strong 

drivers 

for technology and growth driven by 
knowledge and productivity gains in high-tech 

sectors, 

including ICT services. (Danish Technological 
Institute, 2015 p1). 

National Science 

Foundation 

The term refers to education STEM teaching 

and learning in the fields of science, 

technology, engineering and mathematics. 
(Gonzalez and Kuenzi, 2012, p.1). 

Researchers from 

Pennsylvania 
 

It is an interdisciplinary approach to learning 

where concepts rigorous academics combined 
with real-world lessons as students apply 

science, technology, engineering and 

mathematics in contexts that make connections 
between school, community, work and the 

global enterprise allow the development of 

STEM literacy and with it the ability to 

compete in the new economy (Tsupros, 2009). 

international network 
of national contact 

points for science and 

society of the 
European Union 

 

Education and innovation framework that 

brings science, technology, engineering and 
mathematics along with arts / disciplines 

(STEM + Art = STEAM and STEAM) and 

types of students in order to be more attractive, 
creative and naturally successful for all 

members of any educational system (Network 

of Science with and for Society, 2016, p.7). 

Rodger W. Bybee 

STEM true education should increase students' 
understanding of how things work and 

improve their use of technology. STEM 

education should also introduce more 
engineering for pre-university education. 

Engineering is directly involved 

problem solving and innovation, two subjects 
with high priorities 

on the agenda of every nation (Bybee, 2010, p. 

996). 

University of 

Minnesota  

STEM integration is an innovative way of 

thinking about teaching math and science in K-

12 has the potential to impact education in a 
positive way. This form of learning fosters 

student learning and student confidence in 

math and science courses(Wang, Moore, 
Roehrig and Park, 2011, p.11) . 

 
Table 1 STEM definitions most commonly used. 

Note: Prepared         

STEM education and literacy implies that 

an individual operating in a knowledge-based 

economy, has the ability to adapt and accept 

changes driven by new technologies (Asunda, 

2011). Many contemporary politicians consider 

the widespread STEM literacy and STEM 

specific experience, skills and human capital 

necessary to stay competitive today's 

economy(Gonzalez and Kuenzi, 2012). 

 

Despite the evidence of the importance of 

strengthening areas related ECI is not until 2009 

that, internationally, it begins to pay special 

attention to the promotion of disciplines related 

to this area, when the United States creates an 

important program to publicize Educate to 

Innovate, accompanied by substantial public and 

private investment aimed at strengthening 

STEM areas above (President's Council of 

Advisor on Science and Technology, 2010). 

 

Despite the urgent need for trained human 

resources, there is a global phenomenon that 

indicates an important number of new 

researchers decreased. The phenomenon is 

complex, on one hand the interest in science and 

technology are increasing, and especially among 

young people and the need for professionals 

dedicated to scientific development (Everis, 

2014)And on the other, nevertheless there is a 

continuing decline in students enrolled in the 

studies of science and technology and related 

professions in the same (Solbes et al., 2007).  

 

While we have studied some factors that 

may be related to this remoteness, the literature 

is still scarce and requires multifactor analysis 

and targeted to specific regions and populations, 

to understand and attack (Aschbacher Ing and 

Tsai, 2014; Eng, 2014; Perera and McIlveen, 

2017; Potvin and Hasni, 2014; Vazquez-Alonso 

and Manassero-Mas, 2015). 

 

Research has addressed the issue of 

women's inclusion in these areas  (Dave et al, 

2010;. Sadler, Sonnert, Hazari and Tai, 2012; 

Wang, Eccles and Kenny, 2013)agreeing on the 

importance of redoubling efforts inclusion issues 

of scientific and technological development. 

Notably occupational segregation by gender is a 

factor that has important economic implications, 

and there are now fewer women choosing STEM 

related careers(Sadler et al., 2012).  

 

  

 

 



24 

Article                                                                                             Journal-International Economy 
                                    December 2018 Vol.2 No.3 19-29 

 

 
HERNÁNDEZ-MENA, Verónica, MAGAÑA, Deneb Elí, and 

AVENDAÑO, Karla C. STEM disciplines: Detonating for 

national and regional economic development. RINOE Journal- 

International Economy. 2018. 

ISSN-On line: 2524-2032 

RINOE® All rights reserved. 

 

 Some analysts say that self-efficacy, 

institutional culture, discrimination and bias 

limit women participation in science, other 

observers found no evidence of spread, 

contemporary discrimination against women in 

STEM fields; however, disparities mainly 

attributed to family formation and child rearing, 

gender expectations, lifestyle choices, career 

preferences, and personal choice, among other 

complex factors(Gonzalez and Kuenzi, 2012). 

 

 Moreover, the medium in which the 

individual (urban or rural) develops appears to 

be an important factor in access to opportunities 

for career choices STEM factor, while large 

cities have appropriate for study spaces and 

development, rural schools often face challenges 

that are different from non-rural schools, 

resource constraints are particularly acute in 

rural schools, and have difficulties in providing 

advanced courses and extracurricular programs 

(Burton et al., 2014).  

 

Public policies focused on developing STEM 

 

Public administration development has become 

in recent decades in one of the major concerns of 

governments in both developed countries and 

emerging economies (Hair and Ortiz, 2013). 

Currently, Latin American countries agree on 

the idea that policies of science, technology and 

innovation are a strategic tool that countries 

should care for and use in order to achieve 

sustainable development (OEI, 2014).  

 

In this regard Mexico has legislated and 

developed various instruments to define targets 

to enable it achieve scientific and technological 

development to position themselves within the 

framework of international competitiveness, 

calling at different times of history participatory 

exercises for creating policies on Science, 

Technology and Innovation, from the 1970s to 

the present with the development of the Plan 

2013-2037 (Casas et al., 2014) called Special 

Plan for Science and Technology (PECiTI) with 

a view to 25 years. 

 

 The agency nationwide is responsible for 

developing these public policies is the National 

Council for Science and Technology 

(CONACYT), created in 1970 as a public 

agency, a member of the education sector and 

serves as principal advisor to the federal 

executive in the matter.  

 

 

 The main goal of CONACYT, as indicated 

on their official website, is the consolidation of 

a National Science and Technology that 

responds to the priority needs of the country that 

a solution to specific problems and needs and 

contribute to raising the level of life and welfare 

of the population, having among its functions 

sectoral coordination and management of a 

budget branch for Science and Technology 

(CONACYT, 2018). This system bases its legal 

capacity in the Law on Science and Technology 

and the Organic Law of CONACYT. Based on 

the General Council for Scientific Research, 

Technological Development and Innovation, the 

National Conference on Science, Technology 

and Innovation, and the Scientific and 

Technological Consultative Forum AC (FCCyT) 

who act as coordinator and consultative part. 

 

 For its part,  Chamber of Deputies of the 

Mexican Congress (2009)   sets as its main 

objective the promotion, strengthening, 

developing and consolidating scientific research, 

technological development and innovation in 

general in the country. And has among its main 

activities, aimed at the topic that interests this 

study: linking education, productive sectors, 

services, technological development and 

innovation; increased scientific capacity and 

training of researchers and technologists 

contributing to the development of the country 

and improve the welfare of the population in all 

its aspects; and boosting strategic areas of 

knowledge for development. 

 

At the state level, the CCYTET created in 

1999 as a public agency of state government, is 

responsible for defining and implementing the 

scientific and technological state policy, 

planning, coordinating, evaluating and 

promoting activities related to science and 

technology in the state; Also encourage the 

training of highly qualified resources, promote 

research in science and technology as well as the 

dissemination and popularization of 

science(CCYTET, 2018). 

 

However, despite advances in public 

policy, governance concerns focus on the lack of 

investment, perceived duplication and lack of 

coordination in the federal effort; expanding 

concerns participation tends to highlight 

achievement gaps among different demographic 

groups.  
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One of the great challenges on the issue is 

the adequacy of laws to institutional design and 

implementation and enforcement of the same, 

because the main problem is how far regulations 

and those responsible for compliance is 

met(Casas et al., 2014). 

 

While national policies emphasis on the 

training of human resources of high quality that 

enable it to successfully compete with the most 

advanced countries in science and technology, 

this is mentioned only in general terms, without 

specifying the elements necessary for the 

success of such policies (Lopez and Sandoval, 

2007). For proper development of policies in this 

area and must take into account the basic skills 

are: reading, science, math and technology, these 

being evaluated internationally which and that 

the achievements of students in Latin America 

are well below those obtained by developed 

OECD countries (OEI, 2014). Statistics show 

that while 71% of students in the economies 

associated with the OECD reached above the 

first level levels, fewer than 40% of Mexican 

students reached that level, this should not be 

forgotten during national public policy planning 

and regional. 

 

In Mexico the National Development Plan 

2013-2018 is the document in which the issue of 

strengthening human resources is addressed, and 

lines of action an important link weight is 

between educational institutions and production 

centers scientific, with the public, social and 

private (Government of the Republic, 2013). 

 

Among national efforts to work in training 

STEM Women program in STEM, Future 

Leaders, designed by the US-Mexico 

Foundation (USMF) and the Secretariat of 

Communications and Transportation in 2005, 

focused on school youth interested in is pursue 

careers in the area.  

 

Meanwhile, the Government of the State 

of Tabasco (2006)through the Special Program 

of Science and Technology of the State it is 

committed to strengthening human capital 

formation that benefits the scientific and 

technological development of the state, and 

Promotion Act who emphasizes the creation and 

strengthening of spaces to promote , promote 

and disseminate scientific and technological 

activity, especially among young people and 

children. 

 

 

And the creation of policies, tools and 

approaches to encourage new generations to take 

an active part in scientific activities in order to 

create generations of researchers. And it is the 

Education Sector Program that proposes to 

increase state educational offer undergraduate 

and postgraduate level as well as the 

participation of professionals abroad to raise the 

scientific and technological performance of 

Tabasco(COPLADET, 2013). 

 

The CCYTET has launched various 

programs aimed at bringing the population to 

scientific and technological culture in both the 

rural population and marginalized or rural areas 

(COPLADET, 2018)Among these programs are: 

the Science project Movement for All and in all 

parts of Tabasco, the Program of new scientific 

and technological talents, the State Register of 

new scientific and technological talents, among 

others (CCYTET, 2018). 

 

 While in the state, an increase of interest 

of young people in scientific and technological 

activities, inefficient educational and research 

infrastructure is observed not paid to the 

development of their scientific talents; Ninety 

percent of public institutions of higher education 

do not conduct research for the purpose of 

technological development, since they do not 

have the adequate infrastructure, this situation 

limits to researchers for integration into national 

and state systems researchers, which discourages 

to young people(COPLADET, 2013). 

 

 In the state public institutions where 

there are two master's degrees, doctorates and 

specialties, belonging to the CONACY PNPC, 

the Graduate College and the University Juárez 

Autónoma de Tabasco taught (CONACYT, 

2018)who host 75 graduate programs, occupying 

the 29th position nationally and positioned 

below states like Oaxaca, Chiapas and Yucatan 

those in the logares 25, 19 and 14 respectively. 

As for Tabasco Research Centers it is behind, 

counting only 9(Scientific and Technological 

Consultative Forum [FCCyT], 2014). 

 

Conclusions 

 

The importance of scientific, technological and 

innovation in economic development of 

societies progress, it has been a topic of interest 

to most countries, who have generated strategies 

to promote their growth and development.  
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Without a doubt befits economies like 

Mexico, monitor progress in the field of major 

economic powers and play the strategies they 

have found it beneficial, such as increased 

investment in CTI, promotion of higher 

education and incentives for innovation. 

Encourage private investment is perhaps one of 

the most viable strategies for Mexico to achieve 

the much needed 1% of GDP investment in CTI, 

which would enable it to boost the training of 

specialized STEM human resources, thus 

generating greater scientific competitiveness and 

technology in the country. 

 

Investing in human capital is undoubtedly 

necessary to achieve scientific development of 

the country, why should turn look to new 

strategies such as the promotion of literacy 

STEM, at all educational levels, including 

educational, economic strategy and social 

inclusion. Promote women's participation in 

STEM not only bring benefits in increasing 

indicators of scientific and technological 

production, but would increase wage equality in 

the economy, as wage inequality by gender is 

higher in races not STEM in the STEM 

careers(Sadler et al., 2012). Work programs 

including STEM programs for rural populations 

should be a subject of interest to governments. 

 

While the country and the state of Tabasco 

have worked for years to generate policies that 

benefit the development of scientific activity, 

when public programs implemented in Mexico 

are analyzed, their non-selective, short, strong 

variations in the amounts distinguishes 

committed and changes in regulations (Olive et 

al., 2013)This has led to these projects remain on 

paper only and good intentions, without meeting 

the goals set and falling behind compared to 

major world economies. 

 

 You cannot deny the advances that have 

been taken in the matter, but these are 

insufficient to adequately compete in a 

globalized economy that currently live in the 

world, so governments should put particular 

emphasis on actions that allow to fulfill the 

goals, otherwise the lag STEM could bring 

adverse economic consequences. 
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Resumen 

 

Cuatro Docentes-Investigadores de la Unidad Académica 

de Economía nos hemos dado a la tarea de investigar los 

inconvenientes continuos que ocasionan en el medio 

ambiente las grandes empresas mineras en México y 

particularmente en el estado de Zacatecas. El objetivo del 

estudio es relacionar los costos-beneficios que 

desembolsan las mineras tanto extranjeras como 

nacionales que obtienen cifras impresionantes en cuanto a 

los ingresos que reciben y que no se corresponde con los 

impactos económicos que obtienen los pobladores 

asentados cerca de las empresas mineras. La hipótesis 

central gira en torno a lo siguiente: las empresas mineras 

de capital extranjero y nacional han ocasionado graves 

daños a la población asentada por años en lugares 

específicos, sin que se tengan medidas correctivas para 

ello. Se desarrolla una metodología basada en información 

oficial que al contrastarla con la realidad nos proporcionan 

elementos valiosos de análisis para proponer alternativas 

de solución a la problemática minera planteada desde hace 

tiempo por diversos agentes económicos. La contribución 

pueden ser alternativas de solución a una problemática que 

viven de manera cotidiana los habitantes de las zonas 

mineras en el estado de Zacatecas desde hace 18 años y 

requieren de inmediato ser atendidos.  

 

Minería, México, Zacatecas, Empresas 

Abstract 

 

Four research faculty Academic Economics Unit have 

given us the task of investigating the ongoing problems 

that cause environmental large mining companies in 

Mexico and particularly in the state of Zacatecas. The aim 

of the study is to relate the cost-benefit disbursing both 

foreign and domestic mining companies get impressive 

numbers in terms of the income received and does not 

correspond to the economic impacts that get the people 

seated near mining companies. The central hypothesis 

revolves around the following: mining companies foreign 

and domestic capital have caused serious damage to the 

population living for years in specific places, without 

corrective measures are taken to do so. A methodology 

based on official information by contrasting it with reality 

provide us with valuable elements of analysis to propose 

alternative solutions to the mining issues raised long ago 

by various economic agents develops. The contribution 

may be alternative solutions to a problem living on a daily 

basis the inhabitants of mining areas in the state of 

Zacatecas for 18 years and require immediately be 

addressed.  

 

Mining, Mexico, Zacatecas, Companies 
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Introduction 

 

In Mexico they have developed over the last 18 

years, mining projects mainly from foreign 

capital, but we must also say that it has a national 

capital from the richest men in the Mexican 

country.1 These mining projects undertaken in 

large works have affected greatly the interests of 

the population living in places that once had 

some protection from government authorities.  

 

However from 2000, with the 

indiscriminate opening to large mining 

companies, the adverse effects of the natives 

have been greatly affected. This paper presents 

important elements for the analysis of experts in 

the field, which include economists, 

environmentalists, engineers, politicians and 

other society in general, with a very defined 

purpose must be the protection of areas that are 

critical to survival in the country. 

 

Recent examples of the involvement of an 

industry that has been supported by very large 

extent by government authorities, bypassing the 

members of the communities where mines are 

constantly installed will be highlighted. It should 

be noted that work is a direct investigation of 

significant issues in the state of Zacatecas, which 

has been affected as an entity by the mass arrival 

of foreign and domestic mining companies 

mostly seek economic gain rather than social 

benefit. 

 

While the case is zacatecana entity, this 

does not prevent display relevant aspects of 

other states are also affected by the arrival of 

large mining. The development work is done as 

follows: 

 

1. Historical aspects of mining in Mexico and 

Zacatecas. 

2. Reality of mining in Zacatecas. 

3. Biosphere Reserve in the state of 

Zacatecas 2016. 

4. The loss of territory held by mining 

companies. 

5. Conclusions 

 

 

 

 

 

                                                           
1As it is the case of Carlos Slim, the richest sixth in the 

world (2018). 

Hoping that this work will be useful for 

operators involved in the issue, seeking to 

reverse as far as possible the reality that exists in 

Mexico and Zacatecas with the mining industry 

in the last 18 years, there remains for us to 

continue to insist that mining can be beneficial 

not only for a very small segment of society, but 

can coexist without affecting the interests rooted 

in a population heroically resisting the mass 

arrival of deep-water mining companies. 

 

Historical aspects of mining in Mexico and 

Zacatecas 

 

The most important discovery of veins of silver 

in New Spain was in 1546, when Juan de Tolosa 

and his group reached the foothills of the Bufa, 

territory inhabited by the zacatecos.  In the year 

1550, Vazquez de Mercado takes possession of 

zacatecano northwest, finding rich veneros in 

Ranchos, Chalchihuites, San Martin, Sombrerete 

and Avino. Subsequently these settlers Francisco 

de Ibarra is integrated. 

 

Obtained during the years indicated large 

amounts of pure silver, employing a complex 

and expensive production process. To extract the 

mineral, and classify test it, washing, grinding, 

benefit by fusion or amalgam with mercury, 

requiring huge investments in shafts and tunnels, 

grinding mills and foundries. 

 

So Zacatecas mining techniques needed 

large investments and processes for the 

production side, which prompted her to be the 

most important activity of the time. 

 

The last decade of the eighteenth century 

had great shortage of capital, which larger sums 

of money added to explode the mines at greater 

depths with traditional methods began to 

undermine mining state of Zacatecas.  

 

Until this period had it exploded mines 

based on individual ownership, but the lack of 

capital and higher investments required mining, 

opted for an innovative organizational structure: 

the form investment companies where 

participating partners through buy shares.  
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This new organizational form brought 

about substantial changes in the mining activity 

zacatecana region, the main enormous 

concentration in few hands of the means of 

production in a mainly Spanish very small 

mining group, and the great weakening of small 

native miners Zacatecas, which were eminently 

Creoles.  This fact helps explain the constant and 

growing discontent of the Creoles who will be 

actively involved in favor of independence. 

 

Mining has continued to date with the 

modality that large projects are now in few 

hands, excelling as already known in the year 

2018, mainly Canadian foreign capital.2 

 

Mining in Mexico and Zacatecas has been 

very important, in 2018, represents the fifth 

largest foreign exchange earner for the country, 

second only to the automotive, electrical, oil and 

tourism. 

 

Mexico remains a leader in silver 

production and within the ranking of the top 10 

producers of 18 kinds of metals, also 70% of the 

land area has some degree of geological 

development with great potential, which makes 

it very attractive for large mining companies. 

 

The case of the state of Zacatecas is very 

similar to Mexico in their mining potential, in 

addition to remain the main silver products in the 

country. 

 

Reality of mining in Zacatecas 

 

According to data from INEGI, 2018, production 

lead, sulfur, silver, copper and coke in the state 

of Zacatecas it decreased compared to the year 

2017 (data of February 2018). However, 

increased production of gypsum, non-coking 

coal, gold, zinc, fluorite and iron pellets, for the 

same period as indicated above lines. 

 

Regarding silver, the decrease for this year 

2018 was 5.5 percent, and that for the month of 

February 2017, production was 181 000 838 

kilograms, while for February 2018, production 

was 171 903 thousand kilograms. We must 

emphasize that despite this annual decline of 

silver, Zacatecas state continues placing as the 

first producer of silver in the country. 

 

                                                           
2Especially with the Goldcorp mining. 

With regard to gold production, this was 

one ton 721 kilograms in February 2017 and the 

same month, but the year 2018, production 

increased to one ton 859 kilograms, an increase 

of 2.4% over one year to another. Produce one 

gram of gold requires 380 liters of water, 850 

grams of cyanide and electricity consumed by a 

household in a week and dynamiting and extract  

up to four tons of rocks. 

 

Gold production for the state of Zacatecas 

is located in the second national place, only 

surpassed by the state of Sonora. Production of 

lead, Zacatecas is still placing in the first place 

nationally with an increase of 3.4 percent in 

February 2018 compared to the same month of 

2017. went from producing 11 thousand 660 

kilograms up to 12 thousand 069 kilograms. 

 

For the case of copper was an increase of 

6.6 percent in 2018 compared to the year 2017 in 

February, keeping the company zacatecana this 

second nationally. The salary you get the mining 

sector in the state of Zacatecas between the 

highest in the country, only surpassed in April 

2018 by the state of Durango.3  

 

In its annual comparison, the average 

salary in the sector in Durango is 204 thousand 

140 pesos, equivalent to about 567 pesos per 

day, while in Zacatecas was 199,000 90 pesos 

per year, ie about 553 pesos per day . 

 

This data is very representative, since the 

salary of miners in the state is 50% higher than 

the average of workers affiliated to the IMSS, 

which get an average salary of 234 pesos a day 

in the month of April 2018. 

 

Based on indicators of the LEA, for the 

April 23, 2018, in the mining sector in the state 

of Zacatecas it had a total of 14 thousand 485 

workers insured by the IMSS.  

 

Making a compendium regarding the 

number of workers in the mining industry 

located in the state of Zacatecas and multiplying 

by the average salary received by these workers, 

give us a grand total of 8'010,205 pesos a day 

paid by mining companies (we do note that they 

are not considered the benefits via benefits by 

law and according to their unions get the miners 

each year). 

3INEGI, Economic Census, 2018, Mexico. 
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If we multiply this number by day they 

receive on average miners in the state of 

Zacatecas, will give an annual amount of 

2,883'673,800 pesos. By converting the previous 

dollar amount at the rate of 18 pesos per dollar, 

the figure will become 160'204,100 dollars. 

 

If we compare the last dollar amount paid 

by the mining companies pay their workers, give 

us a huge disproportion, 4,210 million dollars is 

the profit accruing to mining in the state of 

Zacatecas per year, which when converted into 

pesos at a parity of 18 pesos per dollar provide 

us 75'780,000,000 million pesos. 

 

Discounting the workers' wages to revenue 

earned by large mining companies, the result is 

highly contrasting, pay only 2,883'673,800 

pesos a year and receive 75,780'000,000 million 

pesos, leaving a number of 72,896'326,200 

million pesos year. 

 

Needless to say, the latter figure would 

detract from taxes and other annual costs with 

large mining companies, although we must say 

that would not change much.  

 

As an example, we have the mining tax 

that was intended to collect in the state of 

Zacatecas and was denied by the federation at 

the latter's president EPN he was pressured by 

mining corporations both foreign and domestic, 

the amount for the state of this tax only 

amounted to 1,400 million pesos, a pinch if 

contrasted with the enormous benefits they get. 

The following note appeared in the newspaper 

La Jornada Saturday dated February 25, 2017, p. 

14 corroborates this: 

 

The Supreme Court of Justice (SCJ) 

agreed to hear a constitutional challenge 

presented by the Legal Counsel of the Federal 

Executive Branch against environmental 

assessment (known as environmental tax) 

approved in fiscal miscellany of Zacatecas, with 

which that entity seeks get a thousand 230 

million pesos for penalties or taxes on mining, 

water and waste tank on the ground. It has not 

disclosed which of the 11 ministers shall prepare 

the case study. 

 

Returning to the salary of miners in 

Mexico remain among the lowest in the world, 

compared to the five countries with mining 

guidance we realize this: 

  
 
Graphic 1 wages in the mining industry in dollars per 

month in 7 countries 

Source: Prepared with data World Bank, Doing Business 

2018. 

 

While the 7 countries, Canada pays the 

highest salaries to their miners, Brazil pays $ 

3,000 a month, Chile 2,500 2,000 South Africa, 

Russia 1,500, China 1,000 and Mexico only $ 

500 per month. If we make a conversion to 

Mexican pesos (with a parity of 18 per dollar), 

the data remains very representative and are 

shown in graph No. 2. 

 
 

Graphic 2 wages paid in the mining industry in pesos per 

month in 7 countries 

Source: Prepared with data World Bank, Doing Business 

2018 

 

The following data indicate heterogeneity 

will wage in seven miners 2018, referred to the 

Mexican economic system states. Immediately it 

highlights that there are states that receive higher 

salaries than others, despite performing the same 

mining activities, perhaps due to the relationship 

of unions with business. 
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State Salary per year Daily wage 

Durango 214,140.00 594.00 

Zacatecas 209,090.00 580.00 

chihuahua 188,880.00 524.00 

Sonora 150,050.00 416.00 

Coahuila 127,270.00 353.00 

San Luis Potosi 122,220.00 339.00 

Michoacán 110,100.00 305.00 

 

Table 1 salary per year and per day in pesos 5 

mining states of Mexico, 2016 

Source: LEA with data from INEGI, STPS, 

SIAM, 2017 

 

According to the latest information about 

wage to the working class mining in Mexico 

increases, based on the existence of two unions 

recognized by the authorities in the industry, one 

sits at home and obtained increases do not 

exceed 4% , the other based in Canada has 

obtained increases to wages of miners in the 

order of 16% on average, a situation that is still 

not remedied in the mining sector under the 

approval of large mining companies and the 

federal government. 

 

All of the above can be released 

unmistakably the pediment that made the former 

governor of the state of Zacatecas, Miguel 

Alonso Reyes during 2016 to visit the parent 

company Goldcorp in Canada to apply for a 

grant to equip the band state , he requested one 

million pesos and will gladly extended the 

corresponding check, a pittance compared to the 

huge profits earned by the company in 2016. 

That size is the management of our state 

authorities. It also has year after year an 

allocation of financial resources granted by the 

federation called mining tax charges at the 

federal level. 

 

Is granted on average annually to the state 

of Zacatecas the amount of 420 million pesos, to 

make the corresponding relationship between 

what is delivered via taxes and benefits that are 

seen every year by large mining companies you 

have the ratio is just 0.567%, ie a very 

insignificant amount. The most serious aspect of 

the matter is that government authorities at all 

three levels of government and major mining 

leaders say the derisory amount invested in 

social infrastructure boast. Ranging from domos 

for schools to laboratories for higher education 

institutions in the state of Zacatecas. 

                                                           

 4Secretariat of Environment and Natural Resources 

As can be inferred from the above, the 

relative benefits of mining with respect to the 

benefit to society is very unequal, which proves 

irrefutably that benefits a segment of the 

extremely small population and the bulk of those 

earnings it stays in Mexico, except in Zacatecas. 

Participation in national GDP make mining not 

lose importance in Mexico, the social benefits of 

mining are located in 24 of the 32 states of the 

Republic where there is mining thanks to the rich 

mining potential of Mexico, this allows it to be 

one of the main destinations for investment in 

mineral exploration in America  

 

Biosphere Reserve in the state of Zacatecas 

2016 

 

Since last September 2016, with the 

inauguration of the new governor of Zacatecas, 

Alejandro Tello, has handled a problem between 

the federation and the zacatecana entity, which 

since 2014 through SEMARNAT4The Federal 

Attorney General for Environmental Protection 

and the National Forest and National 

Commissions of Natural Protected Areas have 

tried unsuccessfully to protect a considerable 

amount of viable for mining in northern 

Zacatecas state lands. 

 

Victor Armas, a former state leader of the 

PVEM5 and appointed secretary of Water and 

Environment by the PRI governor Alejandro 

Tello Cristerna, reported that the Committee on 

Mining Investment Chamber of Commerce of 

Canada ruled against the draft declaration of 

Biosphere Reserve issued in 2014 .. 

 

Weapons, whom the Supreme Audit 

disabled in 2010 for three years to hold public 

office because of alleged mismanagement in 

their management for the state government of 

Amalia Garcia Medina (2004-2010), is opposed 

to declaring reserve biosphere an area of 2 

million 577 thousand hectares, representing 40 

percent of the territory of the entity.  

 

He argued that this designation would 

mean legal uncertainty for Canadian mining 

investments in Zacatecas.  

 

 

 

 

5By profession a degree in law, without any knowledge 

about the environment in the state of Zacatecas 
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Said in an interview that through the 

efforts of state administration has already 

stopped the possible declaration that he would 

cast the Semarnat, and he personally 

communicated with Michael Harvey, chairman 

of Minera Canada Investment to inform 

employers that country should not worry, it will 

not affect the Zacatecas mining industry. 

 

Likewise, Semarnat considered impossible 

become intends biosphere reserve such a large 

area of the entity, which would be higher than in 

the states of Tabasco, Tlaxcala and Colima. He 

added that reducing the proposed 2017 

expenditures, resources many federal agencies 

will be reduced, and then, how will finance the 

care of 2 million and a half hectares? An army 

would be required! 

 

That size is the protection of the biosphere 

by the official Armas, which incidentally has a 

specialty degree in law, without knowing at all 

the environment of the state of Zacatecas. It is 

found clearly that the state government officials 

together with Governor Alejandro Tello are 

serving large mining companies and not for the 

protection of zacatecano territory, affecting state 

resources that have a direct impact on the 

population. 

 

Significant cases that have drawn attention 

to what we described above in the present 

International Conference on extractive mining, 

natural resources and territorial disputes, held 

during 7-10 May 2018, UAEUAZ,6 Mexico. 

 

Lost in the hands of territory mining 

companies 

 

The considerable loss of Mexican territory 

because of mining concessions is alarming in the 

past 24 years, highlighting the presidency of 

Felipe Calderon Hinojosa for the sake of 

modernity and globality opened the doors 

indiscriminately mining companies during the 

period 2006-2012. 

 

Then count the last four presidential 

administrations in Mexico have granted 

concessions to mining companies is carried out. 

                                                           
6Academic Unit of Economics at the Autonomous 

University of Zacatecas, Mexico. 
7Minera Integral Management System, 2016  
8From Plutarco Elias Calles, to Gustavo Diaz Ordaz 

(1928-1970) 

Concessions granted by the federal 

government several presidential 

administrations for mining in Mexico 

 

Within the federal administration headed by 

presidents Ernesto Zedillo (1994-200), Vicente 

Fox (2000-2006), Felipe Calderon (2006-2012) 

and Enrique Peña (2012-2018), they have been 

awarded grants to 27 thousand 204 companies 

mining. This is equivalent to 24 years of 

prianista administration, 1133.5 concessions 

made on average per year domestic and foreign 

capital to exploit territories of various kinds in 

24 states. 

 

The result of these concessions granted to 

mining capital in Mexico is equivalent in terms 

of hectares to more than 36 million. A truly 

impressive figure in the country. With regard to 

the concessions granted, whose registration has 

the Siam,7PAN governments far outweigh the 

rest of the PRI administrations emerged: 

Plutarco Elias Calles awarded five concessions; 

Pascual Ortiz Rubio, 3; Lazaro Cardenas, 10; 

Manuel Avila Camacho, 22; Miguel Aleman 

Valdes, 15; Adolfo Ruiz Cortines, 25; Lopez 

Mateos, 75; Gustavo Diaz Ordaz, 175. End of the 

nationalist period in Mexico. 

 

Luis Echeverría, 222; Jose Lopez Portillo, 

151 thousand; Miguel de la Madrid Hurtado, 

985; Carlos Salinas de Gortari, 2 000 531; 

Ernesto Zedillo Ponce de León, 2 000 245; 

Vicente Fox Quesada, 11 thousand 721; Felipe 

Calderon Hinojosa, 11 thousand 817, and 2015, 

Enrique Peña Nieto, 416 thousand. Table 

number 2 gives us valuable information about 

economic models that have been developed in 

various historical periods of Mexico and the 

number of concessions granted to mining 

companies. 

 
Economic model Number of mining concessions 

Nationalist8 330 

developmentalist9 1,373 

neoliberal10 32,131 

 
Table 2 Economic models in Mexico and number of 

mining concessions 

Source: LEA, with data SIEM, SE, INEGI, various years. 

 

 

9Luis Echeverria Alvarez and Jose Lopez Portillo (1970-

1982) 
10From Miguel de la Madrid to Enrique Peña Nieto (1982-

2018) 
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With regard to the volume of hectares 

granted to mining companies in Mexico in the 

last 24 years, stands the administration of Felipe 

Calderon, and Ernesto Zedillo Ponce de León as 

that granted fewer hectares mining companies. 

 
Sexenios Number of hectares 

Ernesto Zedillo  1'010,000 

Vicente Fox 8'099,000 

Felipe Calderon 24'073,000 

Enrique Peña 3'160,000 

 
Table 3 number of hectares granted to mining companies 

over the last 24 years in Mexico (1994-2018) 

Source: LEA, with data SIEM, SE, INEGI, various years 

 

The information in Table No. 3 says a 

thousand words, a transfer of land of various 

types (from ancient hills with historical value for 

the Indians, to set aside for care in Mexico 

biosphere areas). Historical figures that do not 

exist anywhere in the world, in 24 years have 

given 36'342,000 s hectares granted to mining 

companies in Mexico, a ratio of 1'514,250 

hectares each year and most alarming is that not 

just PRI six years, surely the figure will grow 

bigger in the coming months. 

 

Volume, Felipe Calderon gave 

concesionadas 24 million 73 thousand hectares; 

Vicente Fox authorized 8,000,000 99,000, 

followed by Enrique Peña Nieto, with 2 million 

565 thousand, Ernesto Zedillo one million 10 

thousand hectares. 

 

All of the above entails a serious social 

problem by giving huge amounts of communal 

land to domestic and foreign private 

entrepreneurs without considering the 

consequences. With this irresponsible cast, 

especially Felipe Calderon, it ended up 

strengthening organized crime.  

 

While it is true that mining resources are 

not the only ones who manage offenders, they do 

constitute an important part allowing the support 

of the logistics of these criminal gangs.  Besides 

this, the lack of recognition of legal personality 

of indigenous peoples has created a vacuum, and 

this in many places has been occupied by 

criminal gangs, such as Michoacan, Guerrero, 

Chihuahua, Colima, Coahuila and Sinaloa, 

among other states. 

 

 

 

 

Making a comparison summarily have to 

Lazaro Cardenas gave 18 million hectares to 

farmers in Mexico, which boosted agricultural 

productivity and social stability; meanwhile, 

Felipe Calderon delivered 24 million hectares 

via mining concessions. 

 

Mining, being an economic activity has 

now become a matter of national security that 

should be reviewed by all institutions of the 

Republic, before situations of greater conflict 

and violence already suffering many indigenous 

peoples and ejidos generated in our country. 

 

It is what we call in the present work 

continuous destruction of natural resources in 

the state of Zacatecas, 2010-2018, this is not 

only greatly affect the interests of society as a 

whole but degrades day day Mexican population 

tissue such concessions the worst granting huge 

tracts of land to mining companies. 

 

These concessions have allowed since 

1994, a production of 89 thousand tons 

kilograms of gold, which places the country as 

the leading gold producers in the world. 

 

However, not only gold is extracted, but 

also large amounts of silver, lead, copper and 

iron. In the case of gold, extraction referred is 

very close to that recorded in the 300 years that 

the viceregal spread (183 tons); Independence 

stage and restored Republic (84 tons); porfiriato 

(531 tons); post revolution until salinista 

neoliberalism (350 tons). In almost 480 years, 

the volume of gold mined totaled 148 thousand 

tons. 

 

Metals, exponential growth 

 

Silver extraction recorded throughout history 

exponential growth. In the Viceroyalty 53 

thousand 496 tons were mined; post stage of 

independence, 22 000 708; porfiriato, 48 000 

305; postrevolutionary stage 60 000 1994 927. 

And last year, 74 thousand 784 tons. These 

numbers add up to 260 thousand 222 tons. 

 

Mexican Revolution of 1993, the volume 

reached 5 million 432 thousand 288. In the past 

25 years, 3 million 626 thousand 472, making a 

historic volume of 10 million 721 thousand 982 

tons. 
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Copper mining also provided significant 

figures as follows: at the time of Porfirio Diaz, 

were extracted 633 000 438 tonnes; in the post 

revolution, production reached 4,000,000 

407,000 526, and the administration of Ernesto 

Zedillo to the sum current record 7,000,000 

833,000 204, totaling 12 million 874 000 268 

tons. 

 

Conclusions 

 

290 miners in Mexico, 211 are Canadian 

companies; nobody is responsible for the 

damage they cause. 

 

The list of health problems that causes this 

activity to residents and workers is long: hearing, 

respiratory diseases and some types of skin 

cancer.  

 

They are worse when the wastes pollute 

rivers, very low wage levels. 

 

Specialists in the field have years noting 

that in Mexico, the authorities put before the 

interests of mining on the welfare of the 

population. 

 

Until July 2016, Mexico had granted 25 

thousand 178 titles of existing mining 

concessions in 22 million hectares.; that 

extension covers the states of Veracruz, 

Quintana Roo, Campeche, Aguascalientes and 

Cd. De Mexico. 

 

Mining in Mexico and Zacatecas is the 

most harmful to the environment, health and 

human rights, however, companies in this sector 

operate with the support of various government 

agencies. 

 

Cause damage to health even promotes 

various cancers, respiratory diseases, lung by the 

dust generation, hearing the noise conditions that 

cause explosive and of course, death from 

accidents and negligence. 

 

Cyanide for example, to extract minerals 

pollutes large scale and lands lose fertility. 

 

Social impacts arising in mining areas 

focus on displacement by different ways, 

shifting populations and causes constant 

migration and conflicts even carries internal 

conflicts and community divisions between 

opposing mining and that They support them. 

Most opponents are indigenous and poor 

communities. 

 

The Ministry of Economy is the first 

granting the concession, regulates and promotes 

mining and enrolls signatures in a register of 

mining companies and companies with FDI. 

 

Until July 2016, in Mexico there were 25 

thousand 178 titles of existing mining 

concessions in more than 24 million hectares. 

The concession is for 50 years with possibilities 

to extend them 50 more, ie 100 years. 
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