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Abstract 

The objective is to measure the competitiveness of mango packing plants 

with independent variables; a matrix and a questionnaire are obtained, the 

results are analyzed with the SPSS statistical program and checked. 1.- Null 

Ho hypothesis: The independent variables do have Pearson correlation and 

affect the competitiveness of the packers. Alternative hypothesis Ha: The 

independent variables do not have Pearson correlation and do affect the 

competitiveness of the packers. 2.- Ho Hypothesis: Linearity is a problem, in 

packing houses. Hypothesis Ha: Linearity is not a problem, in the baling 

plants. 3.- Ho hypothesis: There is no difference between the means of the 

independent variables in mango packing plants. Hypothesis (Ha): If there are 

differences between the means. The results, based on statistical analysis, 

indicate that in the three hypotheses the alternative hypotheses are chosen. A 

single cluster is obtained because all the packers have the same conditions in 

the variables analyzed and, finally, a Cronbach's alpha of 92% is obtained. 

JEL Codes: M1, M10, M21, M29 
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1.- Introduction 

It is in the public interest to design schemes that 

improve living conditions through economic income, 

generating direct jobs in the production of mangoes in 

the field, as well as in packaging, and indirect jobs in 

the purchase of technological inputs that allow efficient 

use of the means of production and packaging of 

mangoes.  especially in those regions that are under 

development such as the municipality of Nuevo Urecho 

in the state of Michoacán. The handle is one of the 

products that have the highest economic potential 

abroad, so that for Mexico it is an important source of 

foreign exchange. AgroLatam, (2026), says that global 

mango production will increase from 60 million tons in 

2024 to 86 million in 2033, India as the leader, 

followed by Brazil, Peru and Mexico with 3.6 million 

tons and with 22% for export. 

This outstanding participation of Mexico is due to the 

fact that it has the right climatic and geographical 

conditions for an optimal development of this crop and 

with sufficient packing plants for export. 

Michoacán stands out for being the main exporting 

state and one of the most important producers and 

exporters of mango nationwide; it contributes with 70 

thousand 895 tons, being 11 municipalities the 

producers and exporters, Nuevo Urecho is one of them, 

participating in the development of the state. SADER, 

(2024). 

In the Tierra Caliente region, it is where most of the 

production is destined for export. The municipality of 

Nuevo Urecho is among the top 5 producers at the state 

level; therefore, in this work we will talk about the 

importance of the role played by the mango product in 

this part of the state of Michoacán and will have the 

objective of carrying out competitiveness analysis, how 

independent variables influence the packaging of 

mango in the municipality of Nuevo 

Urecho,Michoacán. 

 

Objective 

Measure the competitiveness of independent variables 

such as: quality, price, technology, training, 

distribution channels and strategic planning of mango 

exporting packing plants to the international markets of 

the United States and Japan and located in the 

Municipality of Nuevo Urecho, Michoacán. 

 

1.- Hypothesis 

Ho Hypothesis: The independent variables do have a 

Pearson correlation and affect the competitiveness of 

the companies of mango producers and packers in the 

state of Michoacán. 

Hypothesis Ha: The independent variables do not have 

Pearson correlation and affect the competitiveness of 

the companies of mango producers and packers in the 

state of Michoacán. 

 

2.- Hypothesis 

Ho: Linearity is a problem, in mango balers  

Ha: Linearity is not a problem, in mango balers  

 

3.- Hypothesis 

Ho: There is no average difference in mango packing 

machines Ha: Yes, there is a mean difference in mango 

packing machines.  

 

2.- Literature review  

Background 

Dependent variable: Competitiveness 

(Bonales & Sánchez, 2003), detected that the 

independent variables strongly affect competitiveness, 

with the exception of an independent variable, whose 

effect is minor, which indicates that if avocado 

producing and packing companies want to excel, they 

need to improve the independent variables called 

quality, price, technology and training and to a lesser 

extent the variable distribution channels. (Bonales 

et_al, 2011), indicate that the competitiveness of 

avocado companies depends on independent variables, 

and it is important to say that this criterion is applicable 

to the value chain of the avocado product system, 

which indicates that they can be avocado producers and 

packers. (Correa, 2015), concluded that in avocado 

packing companies, competitiveness as a dependent 

variable is favorable, because the independent 

variables: price, technology and strategic planning, 

affected it minimally, however, it is important to 

continue working with these variables, to obtain better 

results. (Mandujano, 2020), determines that the 

competitiveness of packing and exporting companies to 

the United States of America is determined by 

independent variables, the international avocado market 

is governed by supply and demand, it is necessary to 

give it, improve these variables. 

 

Independent variable Quality: 

(Anda, 2002), defines quality as the ownership of a 

product and to increase it requires commitment, 

responsibility and work from all members of the 

company, also (Mandujano, 2020), determines in his 

research work, that the a separate independent variable, 

if it influences the competitiveness of the producing 

and packing companies, located in Tacámbaro,  

Michoacán, according to what was considered by 

(Bonales & Sánchez, 2003), found in their research that 

quality is very important to achieve competitiveness in 

the production and packaging of the fruit called 

avocado from the state of Michoacán, in such a way 

(Bonales et_al, 2011), they comment that quality is 

important to be more competitive for avocado 

producing and exporting companies.  (Jimeno, 2013), 

in his research it turned out that a well-made product 

has quality, because market conditions demand it and 

therefore companies are more competitive and that 

"quality, which is an independent variable as a 

company culture, begins with each employee", 

considering (Velázquez, 2019), who found that quality,  

Even though there is a positive low trend and that this 

is already established from production, however, it is 

important to give credit to the fact that the good use of 

standards to efficiently obtain production and 

packaging and comply with export standards contribute 

to the product being more competitive in the national 

and international markets. The quality variable is 

important in the fulfillment of requirements defined by 
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the customer and particularly in the production and in 

the packaging of avocado for export, which must 

carrycertain distinctive characteristics to other types of 

packaging, so that the product can be preserved in its 

packaging and transport to the place of destination. 

(Anda, 2002), defines quality as the ownership of a 

product and to increase it requires commitment, 

responsibility and work from all members of the 

company, also (Mandujano, 2020), determines in his 

research work, that the a separate independent variable, 

if it influences the competitiveness of the producing 

and packing companies, located in Tacámbaro,  

Michoacán, according to what was considered by 

(Bonales & Sánchez, 2003), found in their research that 

quality is very important to achieve competitiveness in 

the production and packaging of the fruit called 

avocado from the state of Michoacán, in such a way 

(Bonales et_al, 2011), they comment that quality is 

important to be more competitive for avocado 

producing and exporting companies.  (Jimeno, 2013), 

in his research it turned out that a well-made product 

has quality, because market conditions demand it and 

therefore companies are more competitive and that 

"quality, which is an independent variable as a 

company culture, begins with each employee", 

considering (Velázquez, 2019), who found that quality,  

Even though there is a positive low trend and that this 

is already established from production, however, it is 

important to give credit to the fact that the good use of 

standards to efficiently obtain production and 

packaging and comply with export standards contribute 

to the product being more competitive in the national 

and international markets. The quality variable is 

important in the fulfillment of requirements defined by 

the customer and particularly in the production and in 

the packaging of avocado for export, which must carry 

certain distinctive characteristics to other types of 

packaging, so that the product can be preserved in its 

packaging and transport to the place of destination. 

(Kotler & Armstrong, 2013), (Cited by Velázquez, 

2019), mentions that the definition of price is the 

amount of money charged for a product or service and 

made at the lowest cost and with efficiency. In broader 

terms, price is the sum of the values that customers 

give up to obtain advantages from having or using a 

product or service. Most of the time, this variable is 

closely related to demand and supply, and it can benefit 

sellers, however, it can also affect buyers. (Bonales & 

Sánchez, 2003), mention in their research that the price 

has to do with the competitiveness of the avocado 

producing and packing companies located in the State 

of Michoacán and these variables undoubtedly 

influence the supply and demand of avocado. (Bonales 

et_al, 2011), They indicate that price is important in 

determining the competitiveness of avocado producing 

and exporting companies. Based on the above, if a product has 

quality, in terms of size and flavor, the price should be higher.  

(Mandujano, 2020), mentions that the independent 

variable significantly affects the competitiveness of 

producing companies and avocado exporters, to the 

U.S., agree, because the price is closely related to 

demand and supply. 

(Velázquez, 2019), mentions that price does not seem 

to have a major impact on the competitiveness of the 

company and this is because it is governed by supply 

and demand and the variation in prices can be slightly 

linked to the company's costs. Because avocado is a 

product with a good taste and its bromatological 

content is beneficial for health, the price is fair. 

(Correa, 2015), shows us that the price variable did not 

affect the competitiveness variable in its entirety 

In this case, the price variable is very decisive for 

avocado to be competitive in the market, national or 

international. Undoubtedly, the avocado has an 

accepted demand due to its internal and external 

characteristics. 

 

Independent variable: Technology 

(Winner, 1979), (Cited by Velázquez, 2019), mentions 

that technology is the use of the devices that people 

place daily as: technology, such as tools, devices, 

instruments, machines, in addition to the use of 

technical activities; related to skills, methods, 

procedures, social organization, and that have to do 

with productivity. 

(Bonales & Sánchez, 2003), mention in their research 

that the technology, if it is adequate, does not affect the 

competitiveness of producers and packers located in the 

state of Michoacán. In general terms, more technology 

more competitiveness. 

(Bonales et_al, 2011), indicate that technology is 

important to determine the competitiveness of avocado 

exporting companies. If you use good or more 

advanced technology, the company can be more 

efficient. 

(Mandujano, 2020), says that the independent variable 

technology affects the competitiveness of avocado 

producing and exporting companies to the U.S. 

Considering the above, companies that produce and 

pack avocados consider more technology, to be more 

competitive. (Velázquez, 2019), determines that 

technology has an important role for the growth of the 

company. In a ratio of 0.5 suggests more technology 

the company will be more efficient. Undoubtedly, the 

variable technology determines the type of packaging 

that is given to the avocado. (Chiavenato, 2006), tells 

us that a company committed to a specific technology 

may lose the opportunity to make different and 

innovative products, as a technology becomes more 

specialized, the flexibility of the organization to move 

from one product to another relatively quickly 

decreases, however, with a complicated technology it 

becomes more difficult for new competitors to enter its 

product or service market. Considering the above, we 

can find companies that have simple technology or 

sophisticated technology, without a doubt, if you have 

a more sophisticated technology, it will be an obstacle 

for other companies, and they can compete in the 

market, national or international. (Correa, 2015), 

concludes that technology did not directly affect the 

competitiveness variable. Technology is very 

important, since it originates innovation within the 

processes and areas of companies, through strategies, 

methodologies and unions that allow perfecting the 

impacts towards a certain market, satisfying the needs 

of the consumer from strategic planning and research 
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with better technology. 

Independent variable: Training 

(Robbins, 1994), indicates that training is the increase 

of potential skills, so that the employee develops to a 

better stratum, where there must be motivation. 

(Bonales & Sánchez, 2003), determined in their 

research that the training of people, if it is not adequate, 

affects the competitiveness of avocado companies and 

packers in the state of Michoacán. Considering the 

above, updating is important, because people perform 

their activities better (Bonales et_al, 2011), mention 

that the training of personnel is important to determine 

the efficiency of avocado producing and exporting 

companies. Based on better training, the staff acquires 

more knowledge and becomes more specialized in the 

work they are doing. 

(Velázquez, 2019), training, despite being a variable 

that is not a determinant of other variables, does play 

an important role in the company's results. According 

to training, it is very feasible for people, through 

training, to carry out their activities better. 

Undoubtedly, up-to-date preparation triggers the 

generation, implementation and professionalization of 

an industry or sector, which allows for the 

enhancement of intellectual capital, which has an 

incalculable price through knowledge, allowing the 

development of economic and social well-being in the 

environment. 

 

Independent variable: Marketing channels 

(Vázquez, 2012), Determines the marketing or 

distribution channel as the path to follow of a product 

or service from the inventory of the product within the 

company to the customer's consumption. It is 

convenient to know the best avocado marketing 

channels, in order to send the product to its destination, 

generate a strategic plan, to avoid deviations, Bonales 

& (Sánchez, 2003), mention in their research that the 

marketing channels are not adequate affect the 

competitiveness of the pickers and packers located in 

Uruapan, Michoacán and the independent variable is 

important,  because it indicates the best way to get the 

avocado product, both to the national and international 

markets, (Bonales et_al, 2011), they say that if the 

marketing channels do not work properly, they affect the 

competitiveness of avocado exporting companies. 

(Velázquez, 2019), mentions that maintaining optimal 

distribution channels of its suppliers and customers 

contributes to the good results of the company. 

The variable marketing channels, it is essential that 

marketing strategies are directed under the scheme of 

supply and demand that allows clarifying the market, 

product, product life cycle and shelf, and aconstant in 

the innovation and adaptation of products and services 

to the market such as the analysis of purchasing power 

and frequency of the consumer validating profitability, 

cost of production, expenses, income, break-even point 

and viability, and acceptance of the product or service 

in the market and its permanence,  serving national and 

international markets. 

 

Independent variable: Strategic planning 

(Thompson et_al, 2012) tells us about strategic 

planning and mentions that it refers to the fact that five 

strategy options must be considered (low costs, product 

differentiation, low prices, differentiation to a small 

segment of buyers and better supplier costs), to locate 

in the market, operate the business and deliver value to 

customers.  (Leyva et_al, 2018), mention in their 

research work that when applying the T test, strategic 

management and strategic planning as management are 

not rejected, which indicates that they significantly 

influence the competitiveness of the SMEs studied, 

they also consider that carrying out strategic planning 

will determine the actions that a company must follow 

to achieve the objective or goal,  that is, it will give 

them the route to follow to carry out their activities and 

be able to achieve business competitiveness, Parra, 

(2019), mentions that strategic planning and its 

implementation maintains a direct relationship with the 

competitiveness. Therefore, it is necessary to 

implement strategic planning in the value chain of the 

avocado product system.  

(Rodríguez, 2021), found that strategic planning as part 

of quality management confirms the hypothesis that 

there is a relationship between these variables and that 

due to the above, the competitiveness of companies is 

improved. 

(Aragón et_al, 2010), found that it is partially proven 

that the choice of strategy influences competitive 

success. 

Finally, Strategic Planning is the focus and direction of 

a company which is governed by the mission, vision 

and philosophy which outlines the commitment and 

specific objectives through the development of 

strategies and alliances that allow the implementation 

of innovation, profitability and viability of a company 

allowing the permanence of the company through 

competitiveness and transformation and constant 

adaptation to competition and demand for global 

markets. 

 

MATERIALS AND METHODS 

Data collection techniques and instruments 

For the collection of data, all the packing houses in the 

municipality of Nuevo Urecto were visited directly, the 

support material used were questionnaires, registered 

from a matrix, structured to know the different 

variables of interest and were made in the form of 

interviews with the owners and/or workers in charge of 

areas, to know about the way in which the company 

works.  and also, to understand the answers in a better 

way. 

Each of the data collected was recorded in an 

information matrix to analyze the results and then 

perform statistical analyses. 
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Diagram of the independent variables 1.- Figure 1 Competitiveness Model 

 

 
 

It is an experimental, qualitative and quantitative exploratory research. Research subject, mango packing companies 

participating in Nuevo Urecho, Michoacán state, Mexico. 

Table 2 Relevant data from the research 

Research data sheet 

 

 

  

  

  

  

  

  

  

  

  

Source: Own elaboration 

 

 

Universe, population and sample 

The sample indicates a population of 15 companies in 

the state of Michoacán dedicated to the packaging of 

mangoes and established as economic units; Quality is 

understood as mango production (fertilization, pruning, 

weed, pest and disease control, liming and cutting), as 

well as its selection and packaging of mango. The 

instrument was applied directly to mango sorters and 

packers, considering the economic activity in which the 

company is located and questions related to 

independent variables such as quality, price, training, 

technology, distribution channels and strategic 

planning, and 48 items on the Likert scale with the 

classification; always, frequently, sometimes, never, 

and 

never again. No pilot tests were carried out, because 

there was already a history where Cronbach's alpha is 

very good. 

 

Results and discussion 

To perform the statistical analysis of the 15 sampled 

balers, the SPSS statistical program was used, where 

the following was found: 

First, Pearson's correlation coefficient was analyzed 

and the results are as follows:

 

 

 

 

 

 

Population Packing companies and 

mango exporters. 

Unit of analysis 15 

Geographical limitation Nuevo Urecho, Michoacán 

Type and design of the study Qualitative and quantitative approach. 

Method of obtaining the 

Information 

Survey with 48 questions 
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Table 1 Pearson's correlation coefficient 

 

 
 

 

 
 



                                           P07   

 

 

 

European Journal of Prosthodontics and Restorative Dentistry (2026) 34(6S), 01–13 

 

EJPRD• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
ejprd.org- Published by Riset Publishing Services LLC. Copyright © 2026 by Riset Publishing Services LLC

 

 
 

 
 

 
 



                                         P08   

 
 

 

European Journal of Prosthodontics and Restorative Dentistry (2026) 34(6S), 01–13 

 

EJPRD• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
ejprd.org- Published by Riset Publishing Services LLC. Copyright © 2026 by Riset Publishing Services LLC

 

Because the (bilateral) Sig. is greater than 0.05, there is no correlation between the independent variables. Source of the 

notes of the subject categorical variables of Avalos, (2023), 

 

Cuadro. - 2 Desviación de la linealidad
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According to Avalos, (2023) the deviation from linearity must be greater than 

0.05 and is linear, and not problematic, linearity is the relationship between the Independent variable and the Dependent 

variable. 
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Table. – 3 Analysis of variance 

Analysis of 

Variance 

     

 

Source 

 

GL 

SC 

Adjustment 

MC 

Adjustment 

Value 

F 

Value 

p 

Factor 47 568.7 12.1 9.72 0 

Error 672 836.9 1.245   

Total 719 1405.6    

Because the calculated F value is greater than the tabulated F, there is a significant difference between the means; due to 

the above, the Tukey test or separation of socks is performed. This tells us that all the averages of the balers are different 

in the independent variables. 

Table 4.- Tukey's test, in which nine groups are formed 

Comparison of averages 

To group information using Tukey's method and a 

95% confidence 

Factor N Media Grouping          

Cal_SCtrl2 15 5 A          

Cal_Nor3 15 5 A          

Cal_Nor2 15 5 A          

Ple_Prc2 15 4.9333 A B         

Pre_CProd5 15 4.9333 A B         

Ple_Imp4 15 4.8667 A B C        

Ple_Imp3 15 4.8667 A B C        

Ple_Imp2 15 4.8667 A B C        

Cal_Nor1 15 4.867 A B C        

Ple_Prc4 15 4.733 A B C D       

Ple_Imp6 15 4.667 A B C D E      

Ple_Imp5 15 4.667 A B C D E      

Ple_Prc3 15 4.667 A B C D E      

Ple_Prc1 15 4.667 A B C D E      

Cal_Nor5 15 4.667 A B C D E      

Ple_Imp1 15 4.533 A B C D E F     

Cal_SInsp1 15 4.467 A B C D E F     

Pre_CCom1 15 4.4 A B C D E F     

Cad_Emb1 15 4.333 A B C D E F     

Cad_Adc3 15 4.333 A B C D E F     

Cal_SInsp2 15 4.333 A B C D E F     

Cap_Sisc4 15 4.267 A B C D E F     

Cad_Dcd1 15 4.133 A B C D E F G    

Pre_CProd1 15 4.133 A B C D E F G    

Pre_Mer1 15 4.067 A B C D E F G    

Cad_Emb2 15 4 A B C D E F G    

Tec_Maq1 15 3.933 A B C D E F G H  
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Table 5.- Indicates that only one Two-stage cluster is generated 

Cad_Adc4 15 3.867 A B C D E F G H   

Pre_CProd4 15 3.8 A B C D E F G H   

Cal_SCtrl1 15 3.8 A B C D E F G H   

Tec_Inf2 15 3.733 A B C D E F G H   

Cal_Nor4 15 3.667 A B C D E F G H   

Tec_Maq2 15 3.6 A B C D E F G H I  

Cap_Sisc2 15 3.467 A B C D E F G H I  

Tec_Inf1 15 3.467 A B C D E F G H I  

Pre_CProd2 15 3.467 A B C D E F G H I  

Cap_Edu1 15 3.333  B C D E F G H I J 

Cal_SInsp3 15 3.333  B C D E F G H I J 

Cad_Adc2 15 3.267   C D E F G H I J 

Cap_Sisc3 15 3.2    D E F G H I J 

Pre_CProd3 15 3.067     E F G H I J 

Cap_Sisc1 15 3      F G H I J 

Cap_Edu2 15 2.533       G H I J 

Tec_Asi1 15 2.533       G H I J 

Cad_Adc1 15 2.333        H I J 

Cap_Inv1 15 2         I J 

Cap_Inv2 15 1.733          J 

Tec_Asi2 15 1.733          J 

Stockings that don't share a letter are significantly different. 

 

 
 

A single two-stage cluster is obtained, because, based on the questionnaires, all mango packing plants in Nuevo Urecho, 

Michoacán, have the variables studied under the same conditions.  

 

 

 



                                         P12    

 
 

 

European Journal of Prosthodontics and Restorative Dentistry (2026) 34(6S), 01–13 

 

EJPRD• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
ejprd.org- Published by Riset Publishing Services LLC. Copyright © 2026 by Riset Publishing Services LLC

 

Table 6.- It indicates that no packing house was excluded 

  N % 

Cases Valid 15 100 

 Excluded 0 0 

 Total 15 100 

This table indicates that the fifteen mango packing houses were considered 

 

Table 7.- Indicates of reliability 

statistics 

Cronbach's alpha N of elements 

0.92 48 

This chart tells us that Cronbach's alpha of all variables is very good. 

 

Results and discussion 

It can be said that the results are similar to those found 

by Rodríguez, (2021), Parra, (2019) and Avalos, 

(2023), which calculated Pearson's Correlation 

Coefficient, where the bilateral Sig. is less than 0.05, in 

this study the bilateral Sig is greater than 0.05, in the 

same way they determined the linearity which was 

greater than 0.5,  results that were also obtained in the 

present study, in such a way that the linearity was 

greater than 0.5, the same as in the present research, in 

this sense there is no problem. 

For the analysis of variance, which refers to the 

comparison of means, the criteria of Johnson (1991) 

and Little (1985) were used, in addition to the Excel 

sheet, if a difference in means was found, obtaining 

several groups. 

 

Conclusions 

1.- There is no Pearson correlation between the 

independent variables, because the bilateral Sig. is 

greater than 0.05 see Table 1. 

2.- It has no problems with linearity, because values 

greater than 0.50 are obtained see Table 2. 

3.- If there is a difference between the means, the 

calculated F is greater than the tabulated F, therefore 

nine groups of means are formed, see Tables 3 and 4. 

4.- A single Two-Stage Cluster is formed, see Table 5 - 

No baler is excluded, see Table 6 

6.- Cronbach's Alpha (reliability) is very good, see box, 

see box 7. 
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