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Abstract 

 

Complying with the quality that customers require is an essential part 

of an organization, whether they are internal or external customers. 

This investigation was carried out in the Stamping and Body 

Departments of an assembled car company, these have performance 

indicators that impact both, one of them is Body Bining to Stamping, 

which represent the incidents in R / 1000 of defective parts released 

by Stamping found in Bodywork. During the analysis of the report, 

an increase in the indicator from 30.43 R/1000 to 44.14 R/1000 was 

noted, limiting the flow of parts of the manufacturing process, 

influencing productivity and the use of resources to repair parts with 

defects. Therefore, the objective is to reduce the number of defective 

parts of the Body Bining to Stamping indicator to increase the quality 

of the parts in the department studied. The procedure to be followed 

was DMAIC methodology, using the following activities: define the 

project to be attended, measure the process, analyze the causes of 

origin, improve the process, control the improved process and 

document the problem-solving process. The results that obtained 

show a decrease in the amount of defective parts of DPMO sending 

to the internal customer in approximately 65%. The goal of the 

Closures indicator was to send 28 R/1000 monthly incidents and 

managed to send 15.39 R/1000. 

 

 

 

 

DMAIC, Continuous improvement, Quality 

Resumen 

 

Cumplir con la calidad que requieren los clientes es parte esencial en 

una organización, sean estos clientes internos o externos. Esta 

investigación se realizó en los Departamentos de Estampado y 

Carrocería de una empresa ensambladora de autos, estos tienen 

indicadores de desempeño que impactan a ambos, uno de ellos es 

Body Bining a Estampado, que representa las incidencias en R/1000 

de piezas defectuosas liberadas por Estampado encontradas en 

Carroceria. Durante el análisis del reporte se notó un incremento del 

indicador de 30.43 R/1000 a 44.14 R/1000 limitando el flujo de 

piezas del proceso de fabricación, influyendo en la productividad y 

uso de recursos para la reparación de piezas con defectos. Por lo 

tanto, se plantea el objetivo de reducir la cantidad de defectos por 

millón de oporntunidades (DPMO´s) enviados a Carroceria. para 

incrementar la calidad de las piezas en el departamento estudiado. El 

procedimiento que se siguió fue la medotología DMAIC, utilizando 

las siguientes actividades: definir el proyecto a atender, medir el 

proceso, analizar las causas de origen, mejorar el proceso, controlar 

el proceso mejorado y documentar el proceso de solución de 

problemas. Los resultados que se obtuvieron muestran una 

disminución de la cantidad de DPMO´s de piezas defectuosas 

enviadas al cliente interno en aproximadamente un 65%. La meta del 

indicador Body Bining a Estampado era enviar 28 R/1000 

incidencias mensuales y logró enviar 15.39 R/1000. 

 

 

DMAIC, Mejora continua, Calidad
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Introduction  

 

At present, the top management of every 

organization is concerned with the 

implementation of plans or procedures to 

improve the quality in each of its processes. This 

allows them to increase the competitiveness of 

their organization at national and international 

level, therefore and for some years, quality has 

become one of the most important strategies for 

all those organizations that are engaged in the 

production of goods or services, in order to 

remain competitive in the market. 

 

According to Cubillos and Rozo (2009), 

the importance of quality for the competitiveness 

of companies is undeniable; The role of quality 

within organizations, its impact on the market, 

the progressive increase in the interest of the 

academic community, the changes it has 

undergone in its principles and practices, the 

organization of experts in the field, are indicators 

of its Advance. The quality approach has 

evolved both chronologically and conceptually 

until it reaches quality management, considering 

it as a multidimensional construct. So that the 

evolution and development of the various 

approaches has generated substantial changes in 

the profiles of the skills required by quality 

specialists and given the global nature of the 

management models, all members of the 

organization have a duty to Identify, control and 

improve quality levels under your responsibility.  

  

Excellence in quality is a quality that any 

product must have to guarantee performance in 

terms of operation and durability. All companies 

seek to improve their competitiveness and seek 

that their products meet the demands of society. 

However, due to inadequate situations in their 

production, they are not able to establish quality 

control methods, since not all of them carry out 

a continuous improvement process to comply 

with norms and standards established by 

consumer needs.  

 

According to Navarra (2010), 

improvement methods are of paramount 

importance for companies today, every company 

wishes to evaluate and improve the capacity of 

its processes. It also states that continuous 

improvement is much more than a method; It is 

a process-oriented way of thinking. It is a 

management philosophy whose protagonists are 

the employees themselves, those who best know 

the process and, therefore, can provide 

interesting improvement measures.  

According to the above, all organizations 

must use continuous improvement to increase 

their productivity and competitiveness. For 

Lloyd's Register México, process improvement, 

waste reduction and product quality 

improvement lead to cost reduction to improve 

the final results (Lloyd's Register, 2018). 

 

According to the Ministry of Economy 

(2017), the automotive industry is one of the 

most dynamic and competitive in Mexico and 

has established itself as an important player in 

the sector globally. Here vehicles that are sold 

throughout the world are produced, auto parts 

that are successfully integrated into the global 

industry value chains and niches are 

strengthened as the premium vehicle segment. 

 

For its part, TIBA Mexico, states that the 

automotive market has become one of the most 

dynamic and competitive, being able to position 

itself as the 7th largest producer and 4th exporter 

of vehicles globally, contributing more than 3% 

of the National Gross Domestic Product and 18 

% of manufacturing GDP. As for Foreign Direct 

Investment, the sector captures 20%. The auto 

parts industry maintains a sustained growth trend 

in the country since in the last five years, it has 

reached record figures both in production 

(82,000 million dollars annually) and in exports 

(65,000 million dollars annually). Currently, the 

country has become the sixth largest producer in 

the world, and the expectation is that in the 

coming years it will advance several positions 

(TIBA Mexico, 2017). 

 

The company under study is dedicated to 

the stamping and assembly of cars. Its main 

objective is to provide high response capacity to 

the constant variations of the environment and 

adopt a new corporate philosophy that leads to 

business excellence and enriches the culture. It 

currently has five departments: Stamping, Body, 

Paint, Final Assembly and Administrative 

Offices. These are strategically distributed 

together with the material flow to optimize the 

use of the resources you need. The stamping 

department is divided into four lines, the process 

is similar between them and they are dedicated 

to the manufacture of panels or pieces of 

aluminum and steel sheet to be sub-assembled 

with the rest of the components of a car. 
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Once the entire process has been carried 

out in each of the four production lines, the parts 

that are leaving are inspected to verify whether 

they are suitable for the market or not, following 

strict quality standards already established by the 

organization according to the specifications of 

the customers and safety regulations; the pieces 

that are accepted are placed in containers to be 

transported to the warehouses of the plant, to 

later be acquired by internal and external 

customers. Those that are rejected are classified 

into two types: those that can be repaired and 

those that are wasteful; those that can be repaired 

are placed in containers to be transported to the 

plant's metal finishing workshop (Metal Finish), 

and those that are waste are stored in the scrap 

baskets to be transported to an external customer 

who gives them a second use.  

 

Within the stamping department there are 

performance indicators that help the 

organization to have a current situation against a 

desired situation, these are constantly compared 

and monitored to find opportunities for 

improvement and carry out projects that help 

minimize the gap between these values. Because 

the stamping process is not always executed in a 

similar way, it has to do with operational, 

physical and cultural factors, there are gaps 

between the ideal and the real. The following 

table shows the indicators that measure the 

performance of the object under study according 

to the standards and norms. 

  
Indicator  

 

Descriptio

n 

Real 

value 

Desire

d 

value 

Differen

ce 

Failure 

1.Dimension

al Capability 

PP 

Measure 

the 

accuracy 

and 

capacity of 

the long-

term 

stamping 

process. 

100% 100% 0% 

 

It is 

within the 

desired 

value 

2.Dimension

al Capability 

PPK 

It measures 

the 

accuracy 

and 

capacity of 

the long-

term 

stamping 

process. 

99% 98% 1% It is 

within the 

desired 

value 

3. FTT: First 

Time 

Trough 

Measure 

the 

percentage 

of NOK 

pieces 

within the 

total pieces 

produced in 

the turn. 

91.8% 97% 5.2% The 

desired 

value is 

not 

achieved. 

There are 

multiple 

reasons 

why the 

pieces 

come out 

with 

defects, 

whether 

operationa

l, physical 

or 

cultural. 

4. Metal 

Finish 

Inventories 

Measure 

the NOK 

quantity of 

parts that 

are sent for 

repair on 

the shift. 

1803 

pieza

s/ 

turno 

<1000 

piezas/ 

turno 

803 

piezas/ 

turno 

5. Body 

Bining to 

Stamping (R 

/ 1000): total 

incidents / 

1000 pieces 

It measures 

the leakage 

of reported 

NOK parts 

that were 

sent for 

subassembl

y. 

60 

Rôs / 

envío 

30 Rôs 

/ envío 

30 Rôs / 

envío 

The 

desired 

value is 

not 

achieved. 

The 

method of 

inspecting 

parts 

when 

leaving 

the line is 

not 

working 

properly. 

 

Table 1 List of performance indicators of the stamping 

department 

Source: Organization under study, 2017 

 

It is observed that three of the five 

relevant indicators for the object under study 

show a difference between the real and the ideal, 

presenting symptoms such as:  

 

- Variation in the processes. 

- Breach of dimensional standards. 

- Objectives out of control. 

- Quality alerts sent by customers. 

- Engineering changes in the designs. 

- Rework in defective parts. 

- Malfunction of the inspection process at 

the end of the line. 

- Lack of culture and commitment in 

operational staff. 

 

Problem Statement 

 

In the Stamping and Body Departments of a car 

assembly company, they have performance 

indicators that impact both, one of them is 

Closures, which represents the leakage of 

defective parts that were sent from Stamping to 

Body. During the analysis of the report the 

following problem was noted: 

 

The Body Bining to Stamping indicator 

has had an increase in a month from 30.43 R / 

1000 to 44.14 R / 1000 limiting the flow of parts 

of the manufacturing process, influencing the 

use of resources for the repair of parts with 

defects and productivity the line. 

 

Objective 

 

Reduce the number of defective parts of the 

Body Binding to Stamping indicator to increase 

the quality of the parts in the production line four 

of the department studied. 
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Theoretical foundation 

 

Dr. W. Edwards Deming in the thirties taught 

quality control courses and realizes that teaching 

statistics only to the manufacturing area of the 

organization would not solve their problems. 

After World War II he was invited to Japan to 

help encumbrar the nation and that is where 

Deming preaches the importance of 

management leadership, client-supplier 

association and continuous improvement in 

product and process development (Evans and 

Lindsay, 2014 ). 

 

According to Gutiérrez and de la Vara 

(2013), a fundamental requirement of customers 

is that the products are of quality so that 

customers are satisfied. ISO (2015) defines 

quality as the degree to which a set of inherent 

characteristics of an object meets the 

requirements. In order for companies to comply 

with quality, they must be aware that if all areas 

and activities are improved, costs are reduced 

because there are fewer reprocesses, failures and 

delays. This implies that if the use of resources 

is improved, therefore it will increase 

productivity, therefore it is more competitive in 

the market. The challenge is to seek continuous 

improvement. 

 

According to the rational basis of the 

quality management principle, established in 

ISO 9000: 2015, improvement is essential for an 

organization to maintain current levels of 

performance, react to changes in its internal and 

external conditions and create new 

opportunities. Continuous improvement is then 

established as a recurring activity to improve the 

performance of activities, processes, products, 

services, systems or organizations. Quality 

improvement is proposed as part of quality 

management aimed at increasing the capacity to 

meet quality requirements (ISO, 2015).  

 

Ensuring that all the productive, 

administrative and service activities of an 

organization are planned, executed, controlled 

and, in the same way, improved with an 

orientation towards the needs of the consumer, 

both internally and externally, allows to develop 

what Deming called quality control to the whole 

width of the company (Cantú, 2011). 

 

 

 

 

 

This same author states that the task of 

the leaders of the organization lies in bringing 

the company to the current level of performance, 

which it must have in order to grow and remain 

in the future, therefore, the processes must 

improve at the pace that the environment of 

competition mark. Total quality is a strategy that 

must be carried out as part of the company's 

operation and recommends using the Deming 

cycle: Plan, Do, Verify and Act (PHVA).  

 

This same cycle applies to process 

improvement. The ISO 9001: 2015 standard 

establishes that the PHVA continuous 

improvement cycle can be applied to all 

processes and to the quality management system 

as a whole. It also states that the organization 

must improve processes and the quality 

management system (ISO, 2015).   

 

Evans and Lindsay (2014) propose 

methodologies for process improvement, among 

some are: the Deming cycle, Creative problem 

solving, Custom improvement methodology and 

DMAIC. Escalante (2013), presents the phases 

and steps of the Six Sigma methodology based 

on the PHVA cycle: 

 

1. To plan 

a. Define the problem / select the project 

b. Define and describe the process 

2. Do 

a. Evaluate measurement systems 

b. Determine the significant variables 

c. Evaluate process capacity 

d. Optimize and strengthen the process 

3. check 

a. Validate the improvement 

4. Act 

a. Control and follow up the process 

b. Continuously improve 

 

This same author raises the DMAIC 

medotology (Defines, Measures, Analyzes, 

Improves and Controls) relating the previous 

activities:  

 

1. Define 

a. Define the problem / select the project 

2. To size 

a. Define and describe the process 

b. Evaluate measurement systems 

3. Analyze 

a. Determine the significant variables 

b. Evaluate the stability and capacity of the 

process 

4. To get better 
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a. Optimize and strengthen the process 

b. Validate the improvement 

5. Control 

a. Control and follow up the process 

b. Continuously improve 

 

Methodology to be developed 

 

The procedure that was followed was using 

DMAIC medotology and adapting it to the 

activities carried out by the organization, it is 

shown below: 

 

Define the project to attend 

 

In this stage, the critical output variables (CTQ's) 

of the indicator to be improved and the scope of 

the project were defined. To carry out these 

activities, a process flow diagram and a process 

diagram were mainly made, which helped to 

understand their operation, the "Walk the 

Process" was also performed, which means 

"Walk the Process", this in order to observe the 

process under study and meet everyone 

involved. The scope was defined in conjunction 

with the decision maker, in order to have clearly 

defined that it is desired to improve. 

 

Measure the process 

 

In this stage a measurement of the current 

performance of the process was performed to 

quantify the problem and characterize the critical 

output variables identified above, an analysis of 

the measurement system that is currently used in 

the process was also performed. Through a study 

of repeatability and reproducibility. These 

activities were carried out in conjunction with 

the process owners, in this case the production 

line supervisors and technical operators of the 

line, in order to numerically identify the 

difference between the real and the ideal. 

 

Analyze the causes of origin 

 

The sources of variation were identified, the 

causes of origin and the relationship between the 

causes were determined. To carry out these 

activities, a meeting was held with the decision 

maker or project supervisor and the process 

owners. Together, a brainstorm was created that 

allowed each of them to be organized and 

classify those that are directly affecting the 

problem identified.  

 

 

To organize the ideas mentioned above, 

the cause and effect diagram (Ishikawa) was 

used, where the causes were classified by their 

different sources within the process, which could 

be: Material, Method, Labor, Machine, 

Measurement and Environment. Finally, the 

elements that make up each of the causes or 

which factor of that cause can be improved were 

also analyzed. 

 

Improve the process 

 

In this phase the effects of the identified critical 

variables were reduced, jointly reducing waste, 

improving the quality of the process. In addition, 

the improvement implemented was validated, 

obtaining the capacity of the process and 

analyzing the indicators involved. To carry out 

these activities, the factors or elements that can 

be improved must be taken as input. In this stage 

one or more factor of each cause are taken to be 

improved. At this stage, tools such as 5W + 1H, 

Histograms, were used to help improve the 

process under study. 

 

Control the improved process 

 

In this phase, the standardization of the process 

was sought through the improvements already 

made, creating feasible strategies for the entire 

production system. To carry out these activities, 

the process control charts were used to monitor 

that they are working properly, as well as a 

strategic process control plan that helps anyone 

involved to maintain the improvement for a long 

period of time. weather. To carry out this plan, 

the owners of the process and the project 

supervisor were involved, given their knowledge 

of the process, waiting for strategies that really 

help control it. 

 

Document the troubleshooting process 

 

At this stage the documentation of the entire 

process that was carried out to solve the problem 

was carried out, so that it serves as a guide to 

similar processes within the organization. 

 

Results 

 

Define the project to attend 

 

In the stamping department of the Stamping and 

Assembly Plant, there are quality indicators for 

both the department itself, and for internal and 

external customers that are part of the flow of the 

manufactured material.  
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In the present study it was decided to 

work with the indicator of the Department of 

Bodyworks (Body Shop-Closures), see figure 1. 

 

 
 
Figure 1 Indicator of Incidents in R / 1000 of Body 

Binding to Stamping for Stamping 

Source: Stamping Department, 2017 

 

The behavior of the Body Bining to 

Stamping quality indicator of the Closures area 

is measured in real incidents (released defective 

parts found in Bodywork) between the 

production size of that period of time (month, 

week, day, etc.) and finally It multiplies by a 

thousand. During the month of August 2017, 

there was an increase in this indicator, from 

30.43 r / 1000 to 44.14 r / 1000, so the decision 

was made to work on it. The goal of the stamping 

department is to have only 28 r / 1000 per month. 

From this decision, an in-depth analysis of the 

indicator emerges, taking as much data as 

possible to classify and prioritize the incidents 

found, and to have a specific definition of the 

project. The classification tables of the collected 

data are shown below: 

 

Default  

Incidents 

Total Aug Total Sep Total 

1 Notch 449 124 573 

2 Deformed surface 275 5 280 

3 Dented out 100 53 153 

4 Bad repair 59 33 92 

5 Bruised blow 16 35 51 

6 Dented inside 14 2 16 

7 Contaminated 6 1 7 

8 Die mark 5 1 6 

  924 254  
 

Table 2 Classification of actual incidents found by default 

 

Area Total incidents R / 1000 

EOL (END OF LINE) 590 28.19 

MF (METAL FINISH) 334 15.96 

Sample rate 20932.41537 

 

Table 3 Classification of real incidents found by area in 

the month of August 2017 

 

 

 

 

 

Default Incidents DPMOs 

Notch 449 5362.4963 

Deformed surface 275 3284.37969 

Dented out 100 1194.31989 

Bad repair 59 704.648734 

Bruised blow 16 191.091182 

Dented inside 14 167.204784 

Contaminated 6 71.6591933 

Die mark 5 59.7159944 

 

Table 4 Conversion of actual incidents found by defects 

in the month of August 2017 to DPMO's 

 

Area Total incidents DPMOs 

EOL 585 6986.77135 

MF/Criterio 334 3989.02843 

Total 919 10975.7998 

 

Table 5 Conversion of actual incidents found by area in 

August 2017 to DPMOôs 

 

From the data shown above, it was 

possible to specify that most of the defective 

parts sent to the internal customer (Body) were 

found with ñnotchò type defects. To graphically 

understand the data shown, the Pareto diagrams 

of the incidents found in August 2017 are 

presented below:  
 

 
 

Figure 2 DPMOôs Pareto Diagram by Area 

 

 
 

Figure 3 DPMOôs Pareto Diagram by default 
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The diagrams presented above show that 

80-20 of the defective parts sent to bodies have 

defects such as notches and deformed surfaces, 

in addition, it can be seen that the largest number 

of defective parts sent come from the end of the 

line (EOL), which It implies that these pieces 

were released by the technical staff here as "OK" 

when in fact they should be considered "NOK" 

pieces.  

 

Measure the process 

 

To measure the process a capacity study was 

carried out, the steps to perform it were the 

following: 

 

1. Make an agreement with the Process Audit 

team in turn for collaboration with the 

study. 

2. Select the sample of parts to be inspected. 

3. Perform the inspection of the parts 

together with the FPA in a total of 100%. 

4. Document the results. 

 

The process that was measured is that 

which is carried out at the end of the production 

line, where the parts being manufactured are 

inspected, which are not 100% inspected due to 

the cycle time of the production line. A format 

was first designed to help collect the data 

necessary for the study, which is shown below:  

 

 
 

Figure 4 Data collection format for studying the capacity 

of the inspection process 

 

Afterwards, containers of ñOKò pieces 

were taken randomly and were already released 

to be sent to customers. The selected pieces were 

inspected in their entirety to verify that they did 

not present any type of defect. The data collected 

is shown below in summary form:  

 
Part number Part OP1 OP2 OP3 OP4 Average 

441 BodySide ORhF .00 .27 .00 .00 .07 

442 BodySide OLhF .00 .00 .00 .00 .00 

443 Hood of .15 .05 .15 .10 .11 

444 FrontFender RLF .08 .00 .00 .04 .03 

451 BodySide OrhL .06 .00 .06 PEND .04 

452 BodySide OLhL .00 .00 .00 .00 .00 

473 Hoodol .05 .00 .10 .10 .06 

474 Front FRLL .13 .33 .04 .13 .16 

 

Table 6 Table of results of the inspection process capacity 

 

The quantities shown in the table above 

refer to the percentage of defective parts found 

in the container of the parts or parts released as 

ñOKò. The green color means that that amount is 

within standard and the red color means out of 

standard. However, with this data, a specific 

report of the capacity of the process could not be 

generated, so it was decided to summarize the 

data in the following way: 

 
Shows Inspected Parts Defective pieces 

1 11 0 

2 11 3 

3 11 0 

4 11 0 

5 11 0 

6 11 0 

7 11 0 

8 11 0 

9 20 3 

10 20 1 

11 20 3 

12 20 2 

13 26 2 

14 26 0 

15 26 0 

16 26 1 

17 16 1 

18 16 0 

19 16 1 

20 16 0 

21 16 0 

22 16 0 

23 16 0 

24 16 0 

25 20 1 

26 20 0 

27 20 2 

28 20 1 

29 24 3 

30 24 8 

31 24 1 

32 24 3 

 

Table 7 Summary of data collected to determine process 

capacity 

 

The last step to obtain the capacity of the 

inspection process at the end of the line was to 

enter the data obtained to MINITAB to generate 

the capacity analysis report, obtaining as a result 

the following:  

 

#  D E 

P IEZ A

#  D E 

D EFEC TOS 
C UA D R A N T E 

1

2

3

4

5

6

7

8

9

10

né

 CAPACIDAD DEL PROCESO DE INSPECCION - MUESTREO DE PIEZAS 

  OPERADOR:   TURNO:     FECHA DE PRODUCCION: 
T IP O D E 

D EF EC T O
C UA D R A N T E EXIST E IN SP EC C ION  D E M A LLA C OM EN T A R IOS 
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Figure 6 Inspection capacity analysis report 

Source: Extracted from Minitab 2017 

 

The report reflects that the inspection 

capacity of the end of the line is good, since it 

establishes that the possibility of producing a 

unit without defects is 93.9%, and that the 

process of DPU (Defects Per Unit) is 

significantly lower than the level maximum 

acceptable (p <0.05). 

 

To continue with the measurement of the 

process of the present project, a repeatability and 

reproducibility study of the measurement system 

used was carried out, which in this case are the 

line operators since they are the ones that carry 

out the inspection of the parts, because the 

system is measured by attributes with the 

philosophy of ñaccepted or rejectedò. The 

procedure to carry out the study was similar to 

the previous one, in this case only one container 

of parts was taken, and it was inspected by all the 

operators involved, in the container there were 

ñOKò pieces and unidentified ñNOKò pieces. 

operators had to observe each of the pieces and 

based on their criteria and experience in the 

process decide whether that piece was accepted 

or rejected. The collected data is shown below: 

 

 
 

Figure 7 Data collected for the R&R Study 

In addition to the inspection made by the 

operators, a ñmasterò inspection was carried out 

and was done by the audit team. Taking into 

account your decision as an expert since the 

procedure for conducting an R&R study by 

attributes so proposes. The next step was to enter 

the data obtained to MINITAB to generate the 

report of the R&R study, obtaining as a result the 

following:  

 

 
 

Figure 8 R&R study report by attributes 

Source: Extracted from Minitab 2017 

 

The report of the repeatability and 

reproducibility study reflects that the percentage 

of agreement between the operators is acceptable 

since the majority presented from 60% to 85%, 

however the measurement system is affected 

because the opinion of the operators against the 

defined standard It is not the same, and this is 

reflected in the second graph of the report where 

it is observed that the percentage of agreement is 

between 10% and 40%, so corrective actions 

must be taken to improve the measurement 

system and improve together the indicator of 

defective parts released to the internal customer.  

 

Analyze the causes of origin 

 

In this phase a brainstorm was carried out in 

conjunction with the decision maker (project 

manager) to understand the operational, physical 

and cultural factors that affect or benefit the 

process under study. The cause-effect diagram 

(Ishikawa) shown below was used to sort the 

ideas: 

 

 

Trial 1 Trial 2 Trial 1 Trial 2 Trial 1 Trial 2 Trial 1 Trial 2 Trial 1 Trial 2 Trial 1 Trial 2

1 Accept Reject Reject Reject Accept Accept Reject Reject Reject Reject Accept Reject Accept

2 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject

3 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject

4 Accept Reject Reject Reject Accept Accept Reject Reject Reject Reject Accept Reject Accept

5 Accept Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept Reject Accept

6 Reject Reject Accept Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject

7 Accept Reject Accept Reject Accept Reject Reject Reject Reject Reject Reject Reject Accept

8 Reject Reject Reject Reject Reject Reject Reject Reject Accept Reject Reject Reject Reject

9 Accept Reject Accept Reject Accept Accept Reject Reject Accept Reject Accept Accept Accept

10 Accept Reject Accept Reject Accept Accept Reject Reject Reject Reject Accept Accept Accept

11 Accept Reject Accept Reject Reject Reject Reject Reject Accept Reject Reject Accept Accept

12 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject

13 Accept Reject Accept Reject Accept Reject Reject Reject Reject Reject Accept Reject Accept

14 Reject Reject Reject Reject Reject Accept Reject Reject Reject Reject Reject Reject Reject

15 Accept Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept Reject Accept

16 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject

17 Accept Reject Reject Reject Accept Accept Reject Reject Reject Reject Accept Reject Accept

18 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept Reject

19 Accept Reject Reject Reject Accept Reject Accept Reject Reject Reject Accept Reject Accept

20 Reject Reject Reject Reject Accept Accept Accept Reject Reject Reject Reject Reject Accept

21 Accept Reject Reject Reject Reject Reject Accept Reject Reject Reject Accept Accept Accept

22 Accept Reject Reject Reject Accept Reject Accept Reject Reject Reject Reject Reject Accept

23 Reject Reject Reject Reject Reject Reject Accept Reject Reject Accept Accept Reject Accept

24 Reject Reject Reject Reject Accept Reject Accept Reject Reject Reject Accept Reject Accept

25 Reject Reject Reject Reject Reject Accept Accept Reject Reject Reject Accept Reject Accept

26 Reject Reject Reject Reject Accept Reject Reject Reject Reject Reject Reject Reject Accept

27 Reject Reject Reject Reject Accept Accept Reject Reject Reject Reject Accept Reject Accept

28 Reject Reject Reject Reject Accept Accept Reject Reject Reject Reject Accept Reject Accept

29 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept Reject Accept

30 Reject Reject Reject Reject Accept Accept Reject Reject Accept Reject Accept Accept Accept

31 Reject Reject Reject Reject Accept Accept Reject Reject Reject Reject Accept Reject Accept

32 Reject Reject Reject Reject Accept Accept Reject Reject Accept Reject Accept Accept Accept

33 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept

34 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept

35 Reject Reject Reject Reject Accept Accept Reject Reject Reject Reject Reject Reject Accept

36 Reject Reject Reject Reject Accept Accept Reject Reject Reject Reject Reject Reject Accept

37 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept

38 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept

39 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept

40 Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Reject Accept

Expert Decision
Operador 6Operador 1

Unit
Operador 2 Operador 3 Operador 4 Operador 5

Date of study:                         

Reported by:                         

Name of product :                         

Misc:                         

654321

80

60

40

20

Appraiser

P
e
rc

e
n

t

95.0% CI

Percent

654321

80

60

40

20

Appraiser

P
e
rc

e
n

t

95.0% CI

Percent

Assessment Agreement

Within Appraisers Appraiser vs Standard
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Figure 9 Diagram cause effect 

Source: Extracted from Minitab 2017 

 

After organizing all the causes in the 

diagram shown above, three of them were 

chosen as ñpotential causesò that directly affect 

the problem, which are ordered from major to 

minor importance below: 

 

1. Acceptance requirements. 

2. Standardization of the method. 

3. Inspection capacity. 
 

Improve the process 

 

To improve the process under study, the 

components mentioned above in each of the 

potential causes were taken as a reference; 

Below is a table with each of them and evidence 

of corrective action to improve:  

 
Potential Cause 

Component 

Evidence of corrective action to 

improve 

1. Improve the 

acceptance 

criteria through 

the 

implementation 

of a training / 

training program 

for the FPA of 

both work 

stations 

(stamping and 

closures 

department). 

FPA training program 

 
 

2. Improve the 

standardizatio

n of the 

method 

through a 

change in the 

QPSôs of both 

workstations 

(stamping and 

closures 

department). 

To better visualize the QPSôs of 

both stations it is recommended 

to see Annex 1. QPSôs BEFORE-

AFTER the work stations 

involved. 

 

Table 8 Corrective actions for the process under study 

 

In summary, the corrective actions 

mentioned above reflected an improvement in 

the performance indicator under study, obtaining 

the following result: 

 

 
 

Figure 10 Incident Indicator in R / 1000 of Closures for 

Stamping (after) 

Source: Department of Stamping and Removing of 

Minitab 2017 

 

In contrast to Figure 1, the significant 

improvement that reduced the amount of R / 

1000 or DPMOôs of defective parts sent to the 

internal customer by 65.33% can be observed. 

The objective of the Printing department is 

achieved, which is to send an amount of 28 R / 

1000 per month, decreasing this amount from 

44.14 R / 1000 to 15.39 R / 1000 for the month 

of November 2017.  

 

Control the improved process 
 

To control the process under study, a stability 

report was made in the 2017 Minitab software: 

 

 
 
Figure 11 Stability report of the line 4 inspection process 

Source: Extracted from Minitab 2017 

 

 

 

 

 

 

 

 

Test 1: Outside control limits 30                              

Test Out-of-Control Subgroups

P
ro

p
o

rt
io

n

shifts and drifts, may be special causes.

trends or cyclical patterns may also be common causes. Other patterns, such as

exhibits only common causes has a constant rate of defectives. However, global

help you distinguish between common and special causes. Typically, a process that

Assess the stability of your process % defective and look for patterns that can

Look for these patterns:

Global Trend Cyclical

Shifts Drifts

Oscillation Mixture

of Control

Excessive Out

Control Chart  of  Piezas Defectuosas
Stability Report
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In the report it can be observed that the 

process is stable, however it shows fluctuations 

or variation, so care must be taken so that it does 

not get out of control. To reduce the possibility 

of getting out of control, it was decided to 

implement a daily monitoring plan, which was 

added to the TDM (Time and Data Management) 

of each supervisor and each production leader in 

turn, so that a procedure is complied with 

adequate monitoring and continuous 

improvement achieved; Below is the updated 

TDM: 

 

 
 

Figure 12 TDM Supervisor and Production Leader 

updated 

 

Document the troubleshooting process 
 

To carry out the documentation of the problem-

solving process through the DMAIC 

methodology, a presentation was made in 

Microsoft Power Point with the steps and 

evidence of each of the phases of this 

methodology, using the standard format of the 

organization under study. Below is the cover of 

this presentation as evidence that was made and 

published in the database of the same. 

 

 
 

Figure 13 6-panel presentation cover 
 

 

 

 

 

 

 

Conclusions 

 

The development of statistical methodologies 

helps any organization to know, analyze and 

improve its products and processes. Continuous 

improvement is a process that aims to increase 

compliance with the requirements of the 

products, services and processes of an 

organization. The evolution that the quality 

management approach has undergone has 

allowed us to visualize that all the members of 

the organization have the duty to identify, 

control and improve the quality levels of the 

activities and their results that are under their 

responsibility. 

 

It can be established that continuous 

improvement is a management philosophy 

whose protagonists are the employees 

themselves since the successful implementation 

of continuous improvement in any organization 

requires as a starting point to create a culture of 

improvement. This is achieved by raising 

awareness among all the personnel involved and 

making them part of the team so that they feel 

responsible for any significant changes that the 

process presents.  

 

If workers receive constant training or 

training, they help operators to feel owners of the 

processes and gain interest in improving. The 

part that was improved was within the inspection 

process: it was standardized, moving from 

several methods used to just one inspection 

method where all participants received the 

corresponding training.  

 

 

 

 

In the present study, a beneficial result 

was obtained for the department, since it was 

possible to reduce the amount of defective parts 

that the immediate client receives, having an 

impact of 65.33% reduction on the amount of 

total DPMOs during the months of August to 

November of the year in which it was made. It is 

important to mention that the procedure carried 

out is reapplicable for any similar process of the 

organization in any department, since the 

improvements that were made are of a general 

nature and can easily be made. 
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Abstract 

 

The objective of this research is to present the results and 

comparative analysis between the countries Mexico and 

Colombia in the implementation of innovation, used as a tool for 

improvement in production, in the sales process, in the 

organization, in the promotion of products. And services, as a 

strategy of permanence in the market for micro and small 

companies in these countries. Surveys were randomly applied by 

students from both universities, the methodology applied for this 

research is quantitative in that it measures the percentage 

obtained as a result of the implementation of the innovative 

potential by entrepreneurs, 33,076 questionnaires were applied 

in the Mexican Republic and 4,050 surveys in Colombia. As a 

result, it was obtained that both countries agree that they offer 

products and services derived from the suggestions made by their 

clients. It is this questioning that has the highest percentage as a 

result of the use of innovation by companies in Mexico and 

Colombia. This research was carried out in 2018 and contributes 

with statistical data that allow us to increase and improve the 

level of innovation of the MIPES of Mexico and Colombia for 

the following years of life of the companies. 

 

 

 

Innovative potential, Micro, Small businesses 

Resumen 

 

El objetivo de esta investigación es presentar los resultados y 

análisis comparativo entre los países México y Colombia en la 

implementación de la innovación,   utilizada como herramienta 

de mejora en la producción, en el proceso de ventas, en la 

organización, en la promoción de los productos y servicios, como 

estrategia  de permanencia en el mercado para las micro y 

pequeñas empresas de dichos países.  De forma aleatoria se 

aplicaron las encuestas por los alumnos de ambas universidades, 

la metodología aplicada para esta investigación es de carácter 

cuantitativa por que mide el porcentaje obtenido como resultado 

de la implementación  del potencial innovador por parte de los 

empresarios, se aplicaron 33,076 cuestionarios en la República 

Mexicana y 4,050 encuestas en Colombia. Como resultados se 

obtuvo que ambos países coinciden en que ofrecen productos y 

servicios derivados de las sugerencias realizadas por sus clientes. 

Es este cuestionamiento el que tiene mayor porcentaje como 

resultado del uso de innovación  por parte de las empresas de 

México y Colombia. Esta investigación fue realizada al año 2018 

y contribuye  con datos estadísticos que nos permiten 

incrementar y mejorar el nivel de innovación de las MIPES de 

México y Colombia para los siguientes años de vida de las 

empresas.  

 

Potencial innovador y micro y pequeñas empresas
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Introduction  

 

At present, micro and small enterprises are the 

backbone in the countries' economy because of 

the jobs they generate and the contribution to 

GDP. In Mexico and Colombia, they have a 

business representation above 90% for both 

countries, therefore the objective of the 

following research is to analyze the innovation 

potential of MIPES companies. 

 

Colombia defines the SME according to 

its total assets and the number of employees 

(Law 905 of 2004), as can be seen in Table 1. In 

different reports it can be determined that the 

country's business structure establishes that 

between 92% and 97% corresponds to SMEs, 

while between 3% and 8% corresponds to large 

companies, hence the importance of developing 

research in this type of companies, given the 

impact they have on the economy of Colombia 

(Marulanda, López and López, 2016). Below is 

how companies are distributed in Mexico.  

 
Concept Business In %  Busy staff Personne

l in%  

Total 

Gross 

Productio

n PBT 

Economic 

units 

5,654,014 100% 29,642,421 100% 100% 

Micro of 1-10 

workers 

5,331,735 94.3 11,530,902 38.9 9.8 

Small 11-50 

workers 

265,739 4.7 5,483,848 18.5 9.5 

Medium 51-

250 employees 

45,232 0.8 4,920,642 16.6 16.6 

Large more 

than 250 

workers 

11,308 0.2 7,707,029 26 64.1 

 

Table 1 Business representation of Mexico 

Source of own elaboration with data from INEGI 

Economic Census 2014 

 

MIPES in Mexico have a business 

representation of 5,597,474 units representing 

99% of 100% of companies in Mexico, 

generating 17,014,750 jobs representing 57.40% 

of total jobs in the country. 

 

Justification 

 

Micro and small businesses have as their main 

mission to do the same thing differently or create 

a new need that distinguishes them from their 

main competitor. The MIPES have a business 

representation in Mexico of 99% and in 

Colombia with 96% data provided by INEGI 

(2017), these types of companies have the 

quality that of every three companies that are 

created only one will survive for more than three 

years.  

This problem and challenge make 

innovation one of the main survival strategies for 

the MIPES both in the production processes and 

in its administration. Therefore, business 

innovation becomes a challenge and an 

obligation for these types of companies. 

However, because the innovation in the MIPES 

is analyzed in addition to the high rate of 

business representation and having the 

responsibility in generating jobs of more than 

74% for both countries, it is very important to 

emphasize that they have a very important area 

of opportunity in National productivity and this 

is the contribution to the Gross Domestic 

Product, so in addition to achieving the 

permanence of companies through innovation, 

the site in productivity that we occupy 

worldwide Mexico and Colombia is increased. 

 

Problem 

 

Currently, the MIPES have as an area of 

opportunity and is to remain for more than three 

years and exceed the survival statistics for the 

companies in question. As well as increase 

productivity rates. Innovation represents talking 

about technology is the first thing that comes to 

mind of who runs the company and it is in the 

belief that this represents a cost, currently there 

is a current phenomenon that comes to provide a 

very important tool to the innovation and is the 

4.0 technology that tells us about using 

technology but not only that but innovating in 

the processes and administrative procedures that 

make the company more productive in its 

entirety. 

 

Research questions 

 

¶ Do I promote that employees propose 

changes in my products, services and 

processes? 

 

¶ Do I frequently offer new products or services 
based on the suggestion of my clients? 

 

¶ Do I focus a lot on offering innovative 
products or services that distinguish the 

company? 

 

¶ Development or payment to innovate my 
production or distribution processes? 

 

¶ Development or payment to innovate the 
products or services I offer? 
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¶ Development or payment to innovate the way 
in which I sell my product or service (Design, 

packaging, promotion, how to quote, etc.)? 

 

¶ Development or payment to innovate the way 
I organize the company? 

 

¶ Do I attend fairs, courses, congresses or other 

activities related to the business? 

 

Hypothesis 

 

Micro and small business executives are not 

interested in increasing innovation levels as a 

factor of permanence and strategy to raise 

productivity indicators nationally and globally. 

 

Overall objective 

 

Analyze the innovative potential of micro and 

small businesses in Mexico and Colombia, to 

promote the continuity of MIPES and in turn use 

innovation as an instrument to raise productivity 

levels at national and global levels.  

 

Theoretical framework 

 

Rubio and Aragón (2002), carried out a study of 

innovation as a success factor of the MIPES, 

commenting that the greater the areas with 

innovation, the greater the success and 

permanence. On the other hand Estrada, García 

and Sánchez (2009), agree that innovation in 

products and processes, having a high 

technological level in machinery and equipment 

supported by a strategic plan. By increasing 

productivity levels with technological use in 

processes, the financial results of the company 

can be improved.  

 

According to the Global Innovation 

Index 2018, Mexico is at site 56 of an analysis of 

126 countries, where Switzerland is ranked 

number one, 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 major regions 

in innovation by score. In North America, the 

United States and Canada are leaders in 

innovation; in Europe first is Switzerland, 

followed by the Netherlands and Sweden; in 

North Africa and West Asia, Israel, Cyprus and 

the United Arab Emirates occupy the first places 

in innovation; In Southeast Asia, East Asia and 

Oceania, the leading innovation countries are:  

Singapore, 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). 

 

It is very important to note that 

innovation is the entrepreneurial capacity of the 

entrepreneur, where others see difficulties, he 

sees opportunities for development. The 

innovator turns the company's problems into 

sources of innovation. (Drucker, 1986). 

 

Definition of innovation for the OECD 

tells us that ñInnovation consists in the 

introduction of new goods, services and 

processes, or the introduction of a marketing or 

organizational method applied to business 

practices to work organization or external 

relationsò (Zozoya, 2005). 

 

For this research innovation is to do the 

same as my main competitors but in a different 

way in the shortest time and at the best cost. 

 

Methodology to be developed 

 

Give the meaning of the variables in linear 

writing and it is important to compare the criteria 

used 

 

Results 

 

This research is developed in the analysis of 

eight questions, which are analyzed below.; 

 

1) Do I promote that employees propose 
changes in my products, services and 

processes? 

 
SCALE MEXICO  COLOMBIA  

Business % Business % 

Strongly agree 6,644 20% 854 21% 

In agreement 12,241 37% 1,779 44% 

In disagreement 6,758 20% 779 19% 

Strongly disagree 2,236 7% 212 5% 

I dont know 4,882 15% 398 10% 

I do not answer 315 1% 28 1% 

Total surveys 33,076 100% 4,050 100% 

 

Table 2 Iencourage employees to propose changes in my 

products, services and processes 

Source: own elaboration 
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In Mexico, 57% and in Colombia 65% of 

the companies surveyed agree to promote that 

employees propose changes in their company's 

products, services and processes. 

 

 
 

Graphic 1 I promote that employees propose changes in 

my products, services and processes. Source: own 

elaboration 

 

Graphic 1 shows the results in a 

comparative way, from Mexico and Colombia 

where a variation of 8% higher for Colombia is 

shown regarding this question. 

 

We continue with question number 2: 

 

2) Do I frequently offer new products or 
services based on the suggestion of my 

clients? 

 
SCALE MEXICO  COLOMBIA  

Business % 
 

Business 

Strongly agree 8,725 26% 1,145 28% 

In agreement 15,182 46% 2,098 52% 

In disagreement 4,919 15% 483 12% 

Strongly disagree 1,451 4% 133 3% 

I dont know 2,605 8% 174 4% 

I do not answer 194 1% 17 0% 

Total surveys 33,076 100% 4,050 100% 

 

Table 3 I frequently offer new products or services based 

on the suggestion of my clients 

Source: own elaboration 

 
It is worth mentioning that in the 

question in table number 2 it is the one that 

obtained the highest score of the 10 questions of 

this investigation; representing for Mexico 72% 

and for Colombia 80% of businessmen who 

answered agree to offer suitable products based 

on the suggestion of their customers, this results 

in the businessmen in analysis consider what 

their client needs and create or They adapt their 

products to the needs of their customers. 

 

The comparative analysis between the 

countries in question is presented below. 

 

 
 

Graphic 2 I frequently offer new products or services 

based on the suggestion of my clients 

Source of own elaboration 

 

In the graphic number 2 we observe 72% 

for Mexico and 80% acceptance of question 

number two, which gives us as variation 8% for 

Colombia and turns out to be the most accepted 

point for the directors of the MIPES regarding 

the Innovation theme Below is question number 

three: 

 

3) I focus a lot on offering innovative products 
or services that distinguish the company? 

 
SCALE MEXICO  COLOMBIA  

Business % 
 

Business 

Strongly agree 8,935 27% 1,137 28% 

In agreement 13,500 41% 1,931 48% 

In disagreement 5,571 17% 606 15% 

Strongly disagree 1,574 5% 129 3% 

I dont know 3,245 10% 223 6% 

I do not answer 251 1% 24 1% 

Total surveys 33,076 100% 4,050 100% 

 

Table 4 I focus a lot on offering innovative products or 

services that distinguish the company 

Source: own elaboration 

 

The table above shows the results of 

question three for Mexico, resulting in 68% and 

76% of MIPES entrepreneurs who agree to offer 

innovative products and services that distinguish 

the company, this results in that company 

executives care about offering unique and 

innovative products that distinguish them from 

competitors. Now in graph number three the 

comparative analysis is made in this question for 

Mexico and Colombia. 

20%
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Graphic 3 I focus a lot on offering innovative products or 

services that distinguish the company 

Source: own elaboration 

 

In the previous graph we can see that 

Mexico has a 68% and Colombia a 76% 

therefore this last country has a variation of 8 

points compared to Mexico regarding this 

questioning. Next, question number four is 

presented: 

 

4) Development or payment to innovate my 
production or distribution processes? 

 
SCALE MEXICO  COLOMBIA  

Business % 
 

Business 

Strongly agree 4,956 15% 623 15% 

In agreement 10,083 30% 1,390 34% 

In disagreement 8,297 25% 1,111 27% 

Strongly disagree 2,798 8% 310 8% 

I dont know 6,298 19% 544 13% 

I do not answer 644 2% 72 2% 

Total surveys 33,076 100% 4,050 100% 

 

Table 5 Development or payment to innovate my 

production or distribution processes? 

Source: own elaboration 

 

With regard to the results generated in 

question number four, it results in 45% for 

Mexico and 49% for Colombia. These results 

show us the interest in betting or the investment 

by the entrepreneur to innovate in their 

production processes. It is important to highlight 

at this point the place that Mexico occupies 

worldwide in the innovation index.  

 

 
 

Graphic 4 Development or payment to innovate my 

production and distribution processes 

Source: own elaboration 

 

Graphic four shows the comparative 

analysis of this question and the variation for 

each country of analysis is 5%, with more 

investment from Colombia by its managers of 

micro and small companies. Next, question 

number five of this investigation is made.  

 

5) Development or payment to innovate the 
products or services I offer? 

 
SCALE MEXICO  COLOMBIA  

Business % 
 

Business 

Strongly agree 5,206 16% 623 15% 

In agreement 10,431 32% 1,390 34% 

In disagreement 7,947 24% 1,111 27% 

Strongly disagree 2,856 9% 310 8% 

I dont know 5,988 18% 544 13% 

I do not answer 648 2% 72 2% 

Total surveys 33,076 100% 4,050 100% 

 

Table 6 Development or payment to innovate the products 

or services I offer 

Source: own elaboration 

 

In the previous table, 48% were obtained 

for Mexico and 49% for Colombia. This point 

we see an area of opportunity to increase 

investment and implement innovation in 

products that are developed by the MIPES in 

Mexico-Colombia. 
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Graphic 5 Development or payment to innovate the 

products or services I offer 

Source: own elaboration 

 

In the previous graph it can be seen that 

with respect to this question there is a variation 

of 1% of Mexico-Colombia and that there is 

notably an area of opportunity in the investment 

by the managers of MSEs. Next you have 

question number six. 

 

6) Development or payment to innovate the way 

I sell my product or service. (Design, 

packaging, promotion, form of quotation, 

etc.) 

 

SCALE 

MEXICO  COLOMBIA  

Business %  Business 

Strongly agree 5,358 16% 684 17% 

In agreement 9,894 30% 1,386 34% 

In disagreement 7,887 24% 1,068 26% 

Strongly disagree 2,877 9% 310 8% 

I dont know 6,382 19% 517 13% 

I do not answer 678 2% 85 2% 

Total surveys 33,076 100% 4,050 100% 

 
Table 7 Development or payment to innovate the way I 

sell my product or service. (Design, packaging, promotion, 

form of quotation, etc.) 

Source: own elaboration 

 

In the previous table, the managers of the 

companies under study 46% said they agreed in 

Mexico to pay to innovate and 51% for 

Colombia to innovate in the way of offering and 

selling their product.  

 
 

Graphic 6 Development or payment to innovate the way 

I sell my product or service 

Source: own elaboration 

 

The above chart shows a variation in how 

MIPES agree on how to innovate to sell their 

products there is a 6% variation with respect to 

Mexico and Colombia.  

 

Now question number seven is 

presented: 

 

7) Development or payment to innovate the way 

in which I organize the company.  

 

SCALE 

MEXICO  COLOMBIA  

Business %  Business 

Strongly agree 4,547 14% 618 15% 

In agreement 9,820 30% 1,461 36% 

In disagreement 8,484 26% 1,077 27% 

Strongly disagree 3,208 10% 332 8% 

I dont know 6,318 19% 490 12% 

I do not answer 699 2% 72 2% 

Total surveys 33,076 100% 4,050 100% 

 

Table 8 Development or payment to innovate the way in 

which I organize the company 

Source: self made 

 

The previous table shows a result of 44% 

for Mexico and 51% for Colombia. As soon as I 

agree to pay to innovate in the way of organizing 

the company. 

 

Below is graph number seven that shows 

the percentage of variation between Mexico and 

Colombia. 
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Development or payment to innovate 

the way I sell my product or service. 

(Design, packaging, promotion, form of 

quotation, etc.
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Graphic 7 Development or payment to innovate the way 

I organize my company 

Source: own elaboration 

 

The previous graph shows a 7% variation 

of Mexico against Colombia in terms of 

investment in innovation to improve the way of 

organizing the company. 

 

Below is question number eight and last of 

this investigation. 

 

8) 9) Do I attend fairs, courses, congresses or 
other activities related to the business? 

 

SCALE 

MEXICO  COLOMBIA  

Business %  Business 

Strongly agree 5,713 17% 885 22% 

In agreement 8,346 25% 1,304 32% 

In disagreement 7,492 23% 916 23% 

Strongly disagree 3,710 11% 351 9% 

I dont know 6,960 21% 510 13% 

I do not answer 855 3% 84 2% 

Total surveys 33,076 100% 4,050 100% 

 

Table 9 Do I attend fairs, courses, congresses or other 

activities related to the business?  

Source: own elaboration 

  

The above table shows the results in the 

question agree on the attendance of fairs, courses 

and congresses to improve business innovation 

with 42% for Mexico and 54% for Colombia. 

 

Now we present the graph with the 

variations of Mexico and Colombia regarding 

the attendance of fairs, courses and congresses. 

 
 

Graphic 8 Do I attend fairs, courses, congresses or other 

activities related to the business?  

Source: own elaboration 

 

The above graph shows a variation of 

12% with respect to Mexico and Colombia, 

having the highest percentage for Colombia, 

showing its greatest interest in this question and 

positively increasing innovation for the MIPES 

under study. 
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Conclusions  

 

Next, the results obtained in the analyzed MIPES 

of Mexico and Colombia are analyzed. The 

question with greater acceptance and agreement 

was the number two entrepreneurs agree in 72% 

and 80% in offering products that their 

customers suggest and because of their need and 

adequacy. Now it is very important to mention 

the question that has the greatest area of 

opportunity and that obtained the lowest 

research score and this is question number seven 

this is the innovation in the organization of the 

company with 43% for Mexico and 51% for 

Colombia Concluding that the latter country has 

greater acceptance in terms of innovation in the 

way of organizing and running the company.  
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Question Mexico Colombia Variation 

1) I promote that 

employees propose 

changes in my products, 

services and processes. 57% 65% 8% 

2) I frequently offer 

new products or 

services based on 

suggestions from my 

clients. 72% 80% 8% 

3) I focus a lot on 

offering innovative 

products or services 

that distinguish the 

company. 68% 76% 8% 

4) Development or 

payment to innovate my 

production or 

distribution processes. 45% 50% 4% 

5) Development or 

payment to innovate the 

products or services I 

offer. 47% 50% 2% 

6) Development or 

payment to innovate the 

way I sell my product or 

service. (Design, 

packaging, promotion, 

form of quotation, etc.) 46% 51% 5% 

7) Development or 

payment to innovate 

the way in which I 

organize the company. 43% 51% 8% 

8) I attend fairs, 

courses, congresses, or 

other activities related 

to the business. 43% 54% 12% 

 

Table 10 Comparison of innovation of the MIPES of 

Mexico and Colombia 

Source: own elaboration 

 

The previous table summarizes the 

results and variations in each of the eight 

questions that were analyzed in the innovation of 

the micro and small comparative company 

between Mexico and Colombia. In the indices 

that are made in terms of innovation worldwide, 

Mexico and Colombia are countries that require 

an increase to reach the first places, currently 

being at sites 53 and 60 of 117, with almost half 

of the sites being scaled world index analysis.  
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Abstract 

 

The objective is to carry out an analysis of the productivity 

of the distribution process, in the company DICONSA in 

Villahermosa Tabasco, for the generation of a proposal for 

improvement. This research will address topics of interest 

on the productivity of the distribution process, of the 

company DICONSA that is responsible for supporting 

both urban and rural communities. Productivity is a topic 

of great interest within the business sector, since based on 

it; The future of any company depends on the application 

and its use within the organization. Productivity indicators 

are essential to really know what state an organization is 

in. The research method is descriptive, since it was made 

from documentary research of primary and secondary 

sources of information. It will contribute with a diagnosis 

of the situation of the company and a model of 

improvement for productivity, within the company 

DICONSA located in Villahermosa, Tabasco. 

 

 

 

Productivity, improvement, processes 

 

Resumen 

 

El objetivo es realizar un análisis de la productividad del 

proceso de distribución, en la empresa DICONSA en 

Villahermosa Tabasco, para la generación de una 

propuesta de mejora. En la presente investigación se 

abordarán temas de interés sobre la productividad del 

proceso de distribución, de la empresa DICONSA que se 

encarga de apoyar a las comunidades tanto urbanas como 

rurales. La productividad es un tema de gran interés dentro 

del sector empresarial, ya que en base a esta; el futuro de 

cualquier empresa depende de la aplicación y el uso que se 

le dé dentro de la organización. Los indicadores de 

productividad son totalmente imprescindibles para saber 

realmente en qué estado se encuentra una organización. El 

método de investigación es descriptivo, ya que se realizó 

a partir de investigación documental de fuentes primarias 

y secundarias de información. Se contribuirá con un 

diagnóstico de la situación de la empresa y un modelo de 

mejora para la productividad, dentro de la empresa 

DICONSA ubicada en Villahermosa, Tabasco. 

 

Productividad, mejora, procesos 
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Introduction 

 

The present project presented below stems from 

the interest of seeking an answer to the problem 

that is being presented in the company 

DICONSA is called ñanalysis of productivity in 

the company DICONSA in Villahermosa, 

Tabasco, for the generation of a proposal for 

improvement. Productivity is a topic of great 

interest within the business sector, since based 

on it; The future of any company depends on the 

application and use that is given within the 

organization. The fundamental characteristic is 

in the Quality, so that the achievement of quality 

in all companies is not the product of a Quality 

Program or System, but is the development of a 

strategy aimed at the continuous improvement of 

this, throughout the company. 

 

The main importance of this is not only 

the market in general, but the knowledge of the 

needs and expectations of customers, to build a 

business organization that meets them. 

Productivity indicators are absolutely essential 

to really know what state an organization is in. 

These indicators are made up of those variables 

that help us identify the defects or imperfections 

that exist when we produce a product or offer a 

service to our potential customers. In this way, 

we can see the efficiency of general and human 

resources reflected. These indicators can be of 

two types: quantitative and qualitative. 

 

Productivity can be broken down into 

several indices. As for materials, you can see 

how much material is bought, and when it goes 

on sale, and with that see the waste or how much 

material is wasted, and study how to take 

advantage of it. This would be the productivity 

of the raw material used. 

 

Currently in the company problems have 

been generated in terms of employee 

productivity, which has been causing discomfort 

and discomfort in the work environment. 

Employers try to know what are the basic 

reasons for these problems and workers also 

raise the reasons, which is why it is important to 

know and evaluate the main factors that are 

influencing the productivity of DICONSA. 

Explanation of the sections of the Article 

 

 

 

 

 

Development of Sections and Sections of the 

Articl e with subsequent numbering 

 

It is intended to conduct a questionnaire with 

which you can perform an analysis of the 

processes and thus obtain results that help us to 

perform an analysis. By June 2020 it is intended 

to have an analysis of the processes and 

procedures within the company DICONSA 

located in the city of Villahermosa, Tabasco. 

 

¶ A diagnosis of the company's situation. 

 

¶ A model of improvement for the productivity 
of the distribution process, within the 

company DICONSA located in Villahermosa, 

Tabasco. 

 

Hypothesis 

 

The variables that are involved in this problem 

are economic, social, cultural, political, 

environmental and technological, these 

influence the productivity of the company 

DICONSA in Villahermosa, Tabasco. 

 

Kind of investigation 

 

Documentary 

 

It is characterized by the selection and collection 

of information with documents that can be of 

various types: printed, electronic; Information is 

also collected through reading and bibliographic 

material. 

 

Correlationals 

 

Since some variables that incur research are 

mentioned, they must be correlated so that they 

can be studied. They should be editable and with 

numbering aligned on the far right. 

 

Methodology to be developed 

 

Productivity began to be present from the time 

of classical economists such as Adam Smith 

(1776) and David Ricardo (1817), who 

emphasized producing at low costs and the 

differences between the production conditions of 

the countries and in the differentiated position of 

production factors, this theorist considered 

international trade always beneficial for the 

country that had production costs were lower 

than the other country with which it is traded. 
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On the other hand, in more recent times 

we have Bordas (1993). For this author, 

productivity is the ability to achieve their 

objectives, in a manner superior to the average 

of the reference sector and in a sustainable way, 

that is; ability to obtain returns on investments 

above average, reasonably and ability to do so 

with low social and environmental costs. 

 

Esser (1994) also indicates that 

productivity does not arise spontaneously when 

the macro context is modified nor is it created 

exclusively using the spirit of enterprise at the 

micro level. It is rather the product of a pattern, 

of complex and dynamic interaction between the 

state, companies, institutions, intermediaries and 

the organizational capacity of a society. 

 

In this modern context, Michael Porter, 

an academic at Harvard University, also emerges 

with his book The Competitive Advantage of 

Nations. For Porter, productivity is determined 

by the productivity with which a nation, region 

or cluster uses natural, human, and capital 

resources. Productivity sets the standard of 

living of a nation or region (wages, returns to 

capital, returns to natural resources 

endowments). 

 

So productivity refers to the ability of a 

company or country to obtain profitability in the 

market in relation to its competitors and the 

ability to create added value. 

 

How to improve productivity  

 

For (Larkin., 2019), productivity management 

depends on identifying people as the key to 

productivity. consider remuneration as the 

foundation - although not the entire productivity 

management building, workers must warn that 

their pay is adequate, but achieved this, the 

remuneration loses its motivating effectiveness 

and non-monetary considerations become more 

important. 

 

Problem delimitation  

 

The problem to solve will be based mainly on 

analyzing the productivity of the distribution 

process in the company DICONSA in 

Villahermosa, Tabasco; for this it is tried to 

elaborate a diagnosis of the productivity and 

generate a model of improvement; with a two 

year period from December 2018 to March 2020. 

 

 

The specific objectives of this project are 

 

¶ Develop a diagnosis of productivity that 
exists in the diconsa company. 

 

¶ Develop a productivity improvement plan in 
the aspects needed by the company. 

 

¶ Analyze all the benefits that will be obtained 
with the implementation of the improvement 

proposal. 

 

Productivity Index  

 

The numerical value of this relationship between 

production obtained and resources used is 

known as the Productivity Index. Production: 

total products produced. 

 

Resources: Labor, raw material, 

machinery, energy, capital. 

 

As you can see, the productivity index is 

nothing more than the numerical value with 

which productivity is designated or 

denominated, it is evident that the situation of the 

object under analysis will be better, the higher 

the productivity index, which will be achieved 

by any of the following paths, products of a 

simple mathematical analysis of such 

relationship: 

 

Increase production by keeping 

resources constant. 

 

Reduce resources by keeping production 

constant. 

 

Increase production in a proportion that 

is greater than the coefficient of growth of 

resources. As you can see, the productivity index 

is nothing more than the numerical value with 

which productivity is designated or 

denominated, it is evident that the situation of the 

object under analysis will be better, the higher 

the productivity index, which will be achieved 

by any of the following paths, products of a 

simple mathematical analysis of such 

relationship: 

 

Increase production by keeping 

resources constant. 

 

Reduce resources by keeping production 

constant. 
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Increase production in a proportion that 

is greater than the coefficient of growth of 

resources. 
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Abstract 

 

This is a research (cross-sectional, non-experimental 

quantitative approach) based on a survey, of a sample for 

convenience of 365 micro, small and medium-sized 

commercial enterprises (MSMEs). The objective of the 

present was to identify the association that exists between 

the financing and the competitiveness of the MSMEs of 

the commerce sector, for which the correlations were 

determined using the Stata software of the 3 analyzed 

variables (sales, quality and environmental management) 

with a level of 5% significance, with the results obtained, 

the correlation map of the 3 variables was prepared. 

Therefore, it is stated, what is the degree of correlation that 

exists between the financing applied to the areas of (sales, 

quality and environmental management) and the 

competitiveness of the SMEs of the commerce sector? The 

study reveals that the MSMEs, show a correlation of 

0.9917, 0.8971, and 0.9220 in the variables of sales, 

quality and environmental management respectively, 

which means that the MSMEs that used the financing 

resources in the sales areas, achieved a competitiveness 

greater than those that used them for the quality area and 

that financing environmental management contributes to 

the competitiveness of the company. 

 

Financing, Competitiveness, Commercial companies 

Resumen 

 

Se trata de una investigación (enfoque cuantitativo de tipo 

transversal, no experimental) basada en una encuesta, de 

una muestra por conveniencia de 365 empresas 

comerciales micro, pequeñas y medianas (MiPyMEs). El 

objetivo del presente fue identificar la asociación que 

existe entre el financiamiento y la competitividad de las 

MiPyMes del sector comercio, para lo cual se 

determinaron las correlaciones utilizando el software Stata 

de las 3 variables analizadas (ventas, calidad y gestión 

ambiental) con un nivel de significancia del 5%, con los 

resultados obtenidos se elaboró el mapa de correlaciones 

de las 3 variables. Por lo que en el presente se plantea 

¿Cuál es el grado de correlación que existe entre el 

financiamiento aplicado a las áreas de (ventas, calidad y 

gestión ambiental) y la competitividad de las MiPyMes del 

sector comercio?. El estudio revela que las MiPyMes, 

muestran una correlación de 0.9917, 0.8971, y 0.9220 en 

las variables de ventas, calidad y gestión ambiental 

respectivamente, lo que significa que las MiPyMes que 

utilizaron los recursos de financiamiento en las áreas de 

venta, lograron una competitividad mayor que las que los 

utilizaron para el área de calidad y que financiar la gestión 

ambiental contribuye a la competitividad de la empresa. 

 

Financiamiento, Competitividad, Comerciales
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Introduction  

 

In 2016, the Organization for Economic 

Cooperation and Development (OECD) said that 

one of the problems that affect MSMEs in the 

trade sector in emerging countries is the failure 

to implement financing projects. The main cause 

of the disappearance of micro, small and 

medium enterprises (MSMEs) is directly related 

to the inappropriate use of the financing they 

obtain for their activities. This problem affects 

the MSMEs of all economic sectors, however, in 

this article the results of the study carried out on 

365 commercial SMEs of the Central South 

region of Mexico are disclosed, which according 

to data from the National Institute of Statistics 

and Geography (INEGI) statistics of the last 

economic census (2016) support that ninety 

percent of Mexican MSMEs are considered in 

the commerce sector. The prominence of the 

company of the commerce sector in the 

productive fabric is absolutely evident. In 

statistical terms it is proven that, both in our 

country and worldwide, these MSMEs play a 

fundamental role in the creation of wealth and 

employment. 

 

The Inter-American Development Bank 

(IDB), through the Multilateral Investment Fund 

(MIF) defines financing projects as those whose 

objective is to improve the competitiveness of a 

defined set of small-scale, sectoral and 

geographically concentrated companies, through 

of collective actions.  

 

The problem is that these MSMEs do not 

use these resources properly, since they are 

allocated to items that do not generate value, 

which represents a problem of indebtedness and 

lack of liquidity to deal with it. 

 

According to the study carried out in 

2016 by the Inter-American Development Bank 

(IDB), the competitiveness of MSMEs must be 

related to the correct functioning of the variables 

of (sales, quality and environmental 

management), therefore, it is essential that the 

MiPyMes allocate financial resources so that 

these areas work properly, as expressed by León 

and Noemí (2019) in their study conducted in a 

group in Peru, financing improves the 

profitability of them as long as they are properly 

allocated.  

 

 

Due to the above in the investigation, 

what is the degree of correlation that exists 

between the financing applied to the areas of 

(sales, quality and environmental management) 

and the competitiveness of the MSMEs of the 

commerce sector ?, for which it is going to 

Identify the association that exists between the 

financing and the competitiveness of the 

MSMEs of the commerce sector, determining 

the correlations of the variables of sales, quality 

and environmental management. 

 

This article is made up of six sections, the 

first corresponds to the background, in the 

second the theories and concepts that support the 

work are made known, in the third section the 

methodology used to obtain the results is 

described. they present section four and finally 

they present the conclusions of the work and the 

references of the same.  

 

Background 

 

Regarding the implementation of the financing 

projects, Cárdenas (2013) in Peru determined 

that the implementation of financing projects 

increases the sales of goods or services. García 

and Piña (2013) in Venezuela analyzed the 

valuation of productive investments with the 

objective of determining the creation of financial 

and intellectual value. On the other hand Álvarez 

(2013) carried out a study of the MSMEs of the 

commerce sector in Honduras to determine their 

link with development. Carrión, Zula and 

Castillo (2016) analyzed the management 

strategy in MiPyMes and the application of 

financing projects in the Catering industry (food 

service) in Ecuador. Martínez in Chile in 2012, 

analyzed the strategies for the use of micro 

financing, in order to generate financial 

education in micro entrepreneurs, which allows 

the proper use of money. Aguilar, Pinzón and 

Duran (2015), studied the implications of 

financing projects in commercial MSMEs of 

textile products in the rural areas of Yucatan-

Mexico. In addition, Kú, et al., (2013) evaluated 

financing projects in commercial MSMEs with 

local sustainability criteria in Calakmul, Mexico, 

to determine how these projects are self-

sustaining. On the other hand Ramírez, Pérez 

and Hernández (2013), analyzed the financing 

projects for migrants to establish micro of the 

commerce sector supported by the 3x1 Program 

for Migrants in the period 2007-2011 in 

Zacatecas.  
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Another work carried out by Reyes and 

Pacheco (2014), allowed us to analyze two 

experiences of micro-commercial financing in 

the States of Oaxaca and Yucatán comparing, the 

way in which entrepreneurs face adverse 

situations such as crisis and lack of liquidity. 

 

Theoretical framework  

 

Studies are being carried out in different 

countries for the development of a strategy that 

will allow those of the commerce sector to 

continue operating and contribute to their 

competitiveness, however, among the most 

important problems of those of the commerce 

sector, the problems arising from the 

inappropriate use of resources stand out financial 

features that the company has, this causes a 

malfunction of the organization that can be seen 

in: lack of liquidity that causes little or no 

growth, in addition to that it is very easy to 

confuse flows of the trade and professional 

sector, which is shown in demotivation and lack 

of growth. 

 

Despite previous studies regarding the 

SMEs of the commerce sector, it is detected that 

an area of opportunity for these MSMEs is to 

design a strategy that implements financing 

projects as a form of financing or liquidity 

(Desyllas and Sako, 2013).  

 

In order for the SMEs of the commerce 

sector of the commerce sector to become more 

competitive and keep pace with the market, the 

SMEs of the commerce sector must be supported 

through adequate financial management (Xi, 

Kraus, Filser and Kellermanns, 2015).  

 

Methodology  

 

This is a research (cross-sectional, non-

experimental quantitative approach) based on a 

survey, of a sample for convenience of 365 

micro, small and medium-sized commercial 

enterprises (MSMEs). 

 

 

 

 

 

 

 

 

 

 

Research subjects 

 

Starting from the fact that the objective of this 

research is to identify the association that exists 

between the financing and the competitiveness 

of the MSMEs of the commerce sector, 

determining the correlations of the variables of 

sales, quality and environmental management, 

which allow them to improve their 

competitiveness and favor local development, 

the profile of the research subjects is as follows: 

directors, managers, partners and owners of 

those of the commerce sector of the central south 

region of Mexico. 

 

In this research, the participants that were 

studied were the MSMEs of the commercial 

sector of the central south region of Mexico, 

according to the Mexican Business Information 

System (SIEM) there are 123,338 registered that 

were taken as a base, of which 45% are 

commercial , 30% of services and the rest are 

industrial as can be seen in table 1.  

 
State Total 

Establishments 

Industrial 

Sector 

25% 

Services 

Sector 

30% 

Commercial 

Sector 45% 

Michoacán 55,228 13807 36568 24853 

Puebla 22,767 5692 6830 10245 

Querétaro 17,881 4470 5364 8046 

Tlaxcala 10,756 2689 3227 4840 

Hidalgo 10,710 2678 3213 4820 

Guerrero 3,978 995 1193 1790 

Morelos 2,018 505 605 908 

Total 123,338 30835 37001 55502 

 

Table 1 Companies registered in the SIEM 

Source: own elaboration with data obtained from the 

electronic portal of (SIEM) March 2018 

 

Conceptual analysis 

 

To affirm that financing in the strategic areas of 

(sales and operations, quality and environmental 

management) improves the competitiveness of 

MSMEs in the commerce sector of the Central 

South Region of Mexico. The linear relationship 

between competitiveness and its dimensions was 

determined: sales and operations, quality and 

environmental management for which the 

conceptual analysis mentioned in the following 

figure 1 was proposed. 
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Figure 1 Proposed Conceptual Analysis 

Source: self made 

 

The basic conceptual analysis that guides 

the research originated from the literature review 

and taking the 3 variables of the IDB 

competitiveness map that are: sales and 

operations, quality assurance and environmental 

management, analyzing the indicators of each 

variable such as shown in table 2 below. 

 
Variables Indicators 

Sales and 

operations 

Å Sales planning and process, 

Å Sales capacity, 

Å Maintenance, 

Å Investigation and 

development, 

Å Provisioning, 

Å Inventory management. 

Quality assurance Å General aspects of quality, 

Å Quality systems 

Environmental 

management 

Å Company environmental 

policy, 

Å Strategy to protect the 

environment, 

Å Awareness and training of 

personnel in environmental 

issues 

 

Table 2 Indicators of the variables to study 

Source: BID, 2016 

 

1.2. Hypothesis Development 

 

The literature review developed provides the 

theoretical elements that allow the identification 

and construction of relationships between the 

different questions analyzed. From the different 

relationships represented in the proposed 

conceptual analysis, figure 1, the different 

research hypotheses were constructed, which are 

justified and presented below. 

 

Hypothesis 1: 

 

 

H1. The financing implemented in the 

area of sales and operations is directly related to 

the competitiveness of MSMEs in the commerce 

sector. 

 

Hypothesis 2: 

 

H2. The financing implemented in 

quality assurance is directly related to the 

competitiveness of MSMEs in the commerce 

sector. 

 

Hypothesis 3: 

 

H3 The financing implemented in 

environmental management is directly related to 

the competitiveness of the SMEs of the 

commerce sector.  

 

Results 

 

Statistical description of Sales and 

Operations  

 

Based on the notation described above, the 

following statistical results were obtained from 

the 365 surveys received. For Sales and 

Operations, these results are reflected in table 3 

below. 

 
  Sum % Average 

TDA 207 12.5% 20.7 

DA 625 37.9% 162.5 

NAND 288 17.5% 28.8 

ED 332 20.1% 133.2 

TED 198 12.0% 19.8 

TOTAL 1650 100.0% 365.0 

 

Table 3 Statistical description of the Sales and Operations 

Source: self made 

 

Based on table 3, it can be seen that of the 

1,650 reagents received for this item, 207 

reagents were found to correspond to those who 

totally agree (ADD), in which the financing in 

the sales areas is directly related to the 

competitiveness of the commercial ones, these 

reagents represent 12.5% of the total reagents; 

625 reagents are also in agreement (DA) in that 

the financing in the sales areas have a direct 

relation in the competitiveness of the 

commercials, these reagents represent 37.90% of 

the total, Therefore, both criteria (TDA + DA) 

add up in total 832 reagents, which represent 

50.04% of the total reagents received. 
 

 

Quality 

assurance 

Environmental 

management Sales 

H1(+) 
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Financing 


