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Abstract. This research consists in discovering the existing incidents 

between variables that reflect direct causality, as well as those that are not evident, 

which are fundamental for the adequate decision making to establish a strategic 
plan to enhance competitiveness in the MSMEs in the state of Michoacán, Mexico. 

The study is performed according to the basis of Forgotten Effects Theory (FET), 

by Kaufmann, A. and J. Gil-Aluja (1988), Gil-Aluja (2005). The results are 
associated to variables not taken into consideration in the initial analysis, these 

are the market and size of the workforce; competitive prices and material savings; 

competitive prices and number of workers, defective products, size of the 
workforce, supplier/customer relationship; technology and promotions, 

hierarchical levels, supplier/client relationship; statistical quality control and 

supplier/client relationship; organizational architecture and competitor price, 

promotions, material savings; career development and intensity of competition, 
promotions, saving of materials; relationship with suppliers and material savings. 

Keywords: competitiveness, forgotten effects, development and 

performance of companies, Mexico. 
  

JEL classification : M11, D22, G41. 

 

1. Introduction 

This paper evaluates business development in the State of Michoacán México 

through the forgotten effects theory (FET) proposed by Gil-Aluja (2005) and 
(2004), and Kaufmann and Gil-Aluja (1988), Luis Bassa C. (2011), (Gil- Lafuente 

and Luis Bassa, 2011, and Álvarez Vizcarra, 2014) por within the framework of 

fuzzy sets, through a set of incidents, explicit, hidden or forgotten (voluntarily or 
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involuntarily) among various factors and variables that impact the self-sustained 
performance of Micro, Small and Medium Enterprises (MSMEs)1 

 

 This approach examines the incidence among all the events, phenomena 
and events that surround the company, so practically all activity is subject to some 

type of cause-effect incidence. Even when a good control system is in place, there 

is always the possibility of leaving aside or forgetting, voluntarily or involuntarily, 

some causal relationships that are not always explicit, obvious or visible, and that 
are usually not perceived directly; in particular, those incidence relations that 

remain hidden because they are effects on effects. Likewise, companies’ the 

decision-making process usually needs to rely on tools, techniques and models that 
generate a technical basis that considers all information, objective or subjective, to 

identify direct and indirect causal relationships. It is common to assume that the 

network of incidents in the performance of companies is transmitted in a chain-
linked fashion, and sometimes some stage can be omitted, voluntarily or 

involuntarily. And each forgetting has as a consequence side effects that are 

affecting the entire network of incidence relationships. 

 
 The objective of this research, based on the FET, is to discover incidents 

between variables that reflect not only direct causality relationships, but also those 

that, although not evident, exist and are sometimes fundamental for the appropriate 
and timely decision-making in the development of MSMEs in the state of 

Michoacán. To achieve this goal, it is necessary to establish the mechanisms and 

devices that model the fact that different causes may have effects on themselves. 

The failure to consider the causal relationships, hidden or indirect, can cause 
irreversible missteps in the process of business planning. 

 

This investigation is organized as follows: in the next section the description of the 
theoretical framework and the FET methodology are presented; in section 3 an 

application of the FET is made to Michoacán MSMEs; in the course of section 4 

the empirical results obtained are discussed; Finally, in section 5 the conclusions 
are presented. 

 

2. Methodology description 

When processes are managed, it is necessary to consider not only the direct and 
short-term effects of some variables over others, but those that occur indirectly 

through interposed elements, only susceptible to being measured in the long term. 

In this sense, there might be many effects generated by the estimations in the 
different variables involved that have not been directly taken into account. Most of 

the positive or negative consequences of these actions occur indirectly, sometimes 

with a multiplying effect of the total of the characteristic belonging function. 

                                                             
1 Other applications for the forgotten Effects theory may be found in Manna et al. (2017) 

and Arroyo & Cassú (2015). 
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Likewise, the irruption of these systems and their elements might generate progress 
and new opportunities for the firms. 

According to Gil-Lafuente & Barcellos-de-Paula (2010) and Gil-Lafuente, 

González-Santoyo & Flores-Romero (2015), Flores, R.B. and González, S.F. 
(2019) all events, phenomena and facts that surround the firms’ activities are 

integrated into a system, so it is inferred that all the activity happening within it, is 

influenced by the cause and effect incidence (Rico & Tinto, 2010). Thus, an 
accumulation of causes that provoke them and affect the problem solution process 

will appear. In this sense, the FET is useful in determining the direct and indirect, 

evident and hidden, cause and effect relationships. 

 
 

In this incidence process, cause-effect relationships are recurrent. In consequence, 

these can be associated to all the activities and actions carried out in the firm since 
all the processes that exist in the different functional areas are carried out in a 

sequential way. Therefore, it is possible to omit, voluntarily or involuntary, some 

stage of the processes, so the incidence is associated with the idea that a set of 
causes (attributes) affect by promoting a set of effects that derived from those and 

others that can be omitted or forgotten. This concept is associated with the idea of 

function and it is present in all those processes in which incidences are transmitted 

sequentially. Hence, each oversight has consequent secondary effects that affect the 
entire network of incidence relationships in a quasi-combinatorial process. 

This is why the concept of incidence is subjective and difficult to measure, but its 

incorporation in the process of analysis and problem solving in decision making 
allows to have a better appreciation of the causes and effects that emerge in the 

analysis process. The incidences are propagated in a network of sequential 

relationships in which many stages are obviated, originating the so-called second-

generation effects. The FET begins by assuming that there are two sets of given 

elements (factors): 𝐴 =  {𝑎𝑖|𝑖 = 1,2, … , 𝑛}and 𝐵 =  {𝑏𝑗|𝑗 = 1,2, … , 𝑚}. 

Considering that there is an incidence of 𝑎𝑖𝑠over 𝑏𝑗𝑠, if the value of the 

characteristic function of belonging of the pair (ai, bj) is valued in [0,1]. So, the 

degree of incidence of each 𝑎𝑖, on each 𝑏𝑗, is expressed through the function: 

𝜇: 𝐴𝑋𝐵 → [0,1]so that: ∀ (ai, bj) ∈ 𝐴𝑋𝐵;    𝜇 (ai, bj) ∈ [0,1]. The set of pairs of 

valued elements will define the direct incidences matrix, through which the cause 

and effect relationships that occur with different existing graduation between the 
elements of A (causes) and the elements of B (effects) are shown, which are 

presented according to Gil-Lafuente AM et al. (2010), Gento et al. (1999) as the 

direct incidence matrix denominated of first order
~

M .  

The graphical representation of the 
~

M matrix is made through an associated 

incidence graph (network) to 
~

M . For the case in which there is an associated pair 
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(ai, bj), when the value of the belonging characteristic is zero for any of the 
particular cases, the reference arc does not exist (it is eliminated).  

The values incorporated in the incidence matrix are provided by a panel of experts 

in the field, and whose estimation is made when establishing the repercussions that 
some elements have onto others. This is the first stage in the analysis, so that 

subsequent proposals can be made and allow the recovering of different levels of 

incidence that have not been detected or that have been forgotten in the analysis 

process. For this it is considered a third set of elements 𝐶 =  {𝑐𝑘|𝑘 = 1,2, … , 𝑝}. 
This set consists of elements that act as effects of the set B The new incidence 

matrix
~
N . 

The two incidence matrices
~

M  and 
~
N have in common the elements of set B. The 

matrix 
~
N has, of course, a graph representation such that each of the arrows has a 

numerical value μ (ai, bj) that indicates the degree of incidence of ai on bj. Also, 

there are two incidence relationships 
~

M  and 
~
N that can be seen as fuzzy subsets 

of A B´ and B C´ , respectively. The level of incidences of A on C is done using 

the mathematical operator max-min. From
~

M  and 
~
N  it is possible to propose a 

new incidence relationship 
~
P between the A and C elements and is defined as:

~~~
NMP  Where the operation o represents the max-min composition. The 

composition relationship of two uncertain relationships is such that 

:),( CAca pi  For this, GilAluja J. (1988) is employed, from the equation 

shown below known as max-min convolution, which allows to know the effects of 
incidence of A on C.

 
)),(),((),(

~~~~
pjNjiM

b
NMpi cbbaca

j

 

 

Hence, the matrix 
~
P defines the causality relationships between the elements of the 

first set A and the elements of the third set C, this with the intensity or degree that 
involves considering the elements belonging to the set B. 

2.1 Relationship of direct and indirect causalities 

According to Gil-Lafuente and Barcellos-de-Paula (2010), the incidence 
relationships when three sets of elements have been considered, an adequate 

methodology is selected to know the cause and effect relationships that are hidden 

when a causality study is made between different elements. For so doing it starts 
with the existence of a direct incidence relationship. That is, an uncertain cause and 

effect matrix defined by two sets of elements 𝐴 =  {𝑎𝑖|𝑖 = 1,2, … , 𝑛}, acting as 
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causes and 𝐵 =  {𝑏𝑗|𝑗 = 1,2, … , 𝑚}, acting as effects. The causality relationship is 

defined by the matrix
~

M , which is of (mxn) dimension, then: 

[
~

M ] = 𝜇𝑎𝑖𝑏𝑖
∈ [0,1]; 𝑖 = 1,2, … , 𝑛; 𝑗 = 1,2, … , 𝑚 

Where 𝜇𝑎𝑖𝑏𝑖
represents the values of the characteristic belonging function of each of 

the elements of the matrix

~
M

. The matrix 
~

M  is formed by the estimates made for 

all the effects that the elements of the set A exert on the elements of B. The closer 

the incidence relationship, the closer it will be to 1. And vice versa, the weaker a 

relationship of causality between two elements is considered to be, the closer its 

value will be to 0. It is important to consider that matrix 
~

M is elaborated from the 

direct cause and effect relationships, the relationships that are considered to be first 

generation. According to Barcellos-de-Paula (2010) “from this point, one of the 
purposes of this FET is to obtain a new incidents matrix, which reflects not only 

the direct causal relationships, but those that, even not being evident, exist and are 

sometimes fundamental for the efficient and effective appreciation of the 

phenomena being studied. To accomplish the stated objective, it is required to 
establish devices that make it possible that different causes may have effects on 

themselves and, at the same time, take into account that certain effects may also 

cause incidences on themselves. To this end, it is necessary to construct two 
additional incidence relationships, which will include the possible effects derived 

from relating causes to each other, on the one hand, and effects between them, on 

the other”. The two auxiliary matrices are square matrices expressed as: 

][
~
A = 𝜇𝑎𝑖𝑎𝑗

∈ [0,1]   𝑖, 𝑗 = 1,2, … , 𝑛
 

~

][B = 𝜇𝑏𝑖𝑏𝑗
∈ [0,1]  𝑖, 𝑗 = 1,2, … , 𝑚

 

In the matrix ][
~
A the incidence relationships that can occur between each one of 

the elements and that act as causes are represented. In the matrix
~

][B the incidence 

relationships that can occur between each one of the elements that act as effects are 
represented. 

We have that ][
~
A  and 

~

][B  coincide on the fact that both are reflexive matrices, in 

other words: 
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𝜇𝑎𝑖𝑎𝑗
= 1; ∀ 𝑖 = 1,2, … , 𝑛 

𝜇𝑏𝑖𝑏𝑗
= 1; ∀ 𝑗 = 1,2, … , 𝑚 

This means, that an element, cause or effect, affects with maximum presumption 

on itself. It is important to mention that ][
~
A and 

~

][B  do not coincide nor are 

symmetric matrices, for the case there is at least some pair of subscripts (i, j) such 

that: 

𝜇𝑎𝑖𝑎𝑗
≠ 𝜇𝑎𝑗𝑎𝑖

, … , 𝜇𝑏𝑖𝑏𝑗
≠ 𝜇𝑏𝑗𝑏𝑖

 

Thus, once the matrices have been built
~

M , ][
~
A and 

~

][B , the next step is to 

establish the direct and indirect incidents, that is, the incidents in which, at the 

same time, some interposed cause or effect intervenes. From this point, the 

construction of the max-min composition of the reference matrices 
~

M , ][
~
A  and 

~

][B  expressed as ][][][][
~~~~


 MBMA  . The established order in the 

composition must allow the number of elements in the row of the first matrix to 

coincide with the number of elements in the column of the second matrix. The 

result will be a new matrix ][
~

M  which is formed by the incidents between 

second generation causes and effects, in other words, the initial causal relationships 
affected by the possible interposed incidence of some cause or some effect. 

The difference between the second-generation effects matrix ][
~

M and the direct 

incidents matrix
~

M  allows to know the degree to which some causal relationships 

have been forgotten or obviated (forgotten effects), this can be established as 

][][][
~~~

MMO 


.It is also possible to know, from the degree of oversight of 

some incidence, the cause-effect element that acts as a link. Because of this, the 

steps taken from the max-min composition of the matrices mentioned above are 

followed for the determination of the different paths (trajectories) in which there 
are forgotten effects the calculation of the previous stage is obtained with the 

calculation of the max-min of all the valuations established in the previous matrices 

for example to go from (aibj) the set of min is calculated first in each stage and 
then, the max of the previous set to establish which are the intermediate elements 

that are those that represent the forgotten incidences and their degree of valuation. 
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In the analysis, we have that the higher the corresponding value between an 
element ai and an element bj of the characteristic function of belonging to the 

matrix ][
~
O , the higher is the degree of oversight between ai and bj produced in the 

initial incidence relationship. Therefore, the implications derived from incidents 

that are not considered or taken into account in their true dimension, may provoke 

erroneous or, at least, poorly estimated actions. 

3. Case analysis in the Michoacán MSMEs 

According to Nordstrom & Ridderstrale (2002), any firm that refuses to 
internationalize its operations has no chance of long-term survival in any modern 

economy, mainly because the international economy is exposed to a powerful 

process of globalization and a rapid development of information technologies. 
Based on the information provided by PROMEXICO (2014), among the most 

important characteristics that typify the MSMEs, in Mexico are that they constitute 

an important driver of development in the country, they have great flexibility, 
allowing them to increase or decrease the size of the infrastructure, as well as in 

changing the necessary technical processes. Due to their dynamism they have the 

possibility of growing and becoming a large firm, which absorb a significant 

portion of the economically active population, due to their great capacity to 
generate jobs. Likewise, they assimilate and adapt new technologies with relative 

ease, contribute to local, regional and national development efficiently and 

effectively.  

According to Flores, R.B. (2007) and Flores, R.B., González, S.F., Barquero, C.D. 

(2015), the competitiveness for the firm is the ability to provide products and/or 
services efficiently and effectively to consumers regarding the competition, which 

allows it to position itself as a world class company, as well as generate wealth, 

which implies that a competitive and world-class company must offer flexibility, 

quality, price, continuity in offering the service, as well as having high levels of 
profitability. Porter, M. (1991,1996) the ability of the firms to compete 

internationally depends on local circumstances and company strategies. According 

to García, S.G. (1993), the competitiveness, in principle, is the ability of the firm to 
incorporate a client regarding its competitors, within an open economy market. It 

bases its success on a continuous and lasting business relationship. The OECD 

(1997) defines competitiveness as a capacity of the company, industry, region or 
nation to generate income and high employment levels in a sustainable manner, 

being exposed to international competition. For the study, first, a list of selected 

elements was prepared to carry out the study. Afterwards, a panel of 10 experts 

related to the study area was selected in 2019 to evaluate the list of chosen 
elements, according to Kaufmann A. & Gil-Aluja J. (1993), the evaluation was 

carried out taking into consideration that, 0 ≤ ai ≤ 1, 0 ≤ bj ≤ 1, with i = 1, ..., m; j = 

1, ..., n.In the study it is justified that the environmental, social and economic 
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dimensions intervene in the performance of the firms. Based on the validation of 
the group of experts, it is considered that the set of elements A, which are 

considered external to the strict business control and that act as causes that can 

affect the development of the firm and its positioning in the market. The chosen 
elements for the analysis are presented in Table 1. 

Table 1. Definition of the elements of matrix A 

a1: Market a6: Quality inspection systems 

a2: Competitive prices a7: Organizational architecture  

a3: Technology a8: Career development 

a4: ISO Certifications  a9: Relationship with suppliers 

a5: Statistical quality control a10: Relationship with clients 

Source: Authors’ elaboration 

Based on the validation of the group of experts, the set of elements B is considered, 
which represents the six dimensions: market, technology, managerial systems, 

quality, human resources, supplier/client relationship which act as effects are 

presented in Table 2. 

Table 2. Definition of the elements of matrix B 

b1: Intensity of competition b8: Time used in production 

b2:Competitor price b9:Defective products 

b3: Market quota b10:Size of the workforce 

b4: Promotions b11:Hierarchical levels 

b5:Material savings b12: Supplier/customer relationship 

b6: Number of workers b13: Company-client product delivery 

time 

b7: Quality certification  

Source: Authors’ elaboration 

For the evaluation of the elements considered as cause and effect (a  b) in the 

firm, the experts have considered the semantic correspondence expressed in the 
endecadaria scale which is named for presenting 11 partitions and proving that it 

provides with good results in the analysis in uncertainty Gil-Aluja(1966, 1999, 

2000,2004,2005) and Kaufmann & Gil-Aluja (1988), and González, S.F., Flores, 

R.B., Gil, L.A. (2017)  as well as the mathematical formalization of the forgotten 
effects, shown below in Table 3 according to Gil-Aluja (1989). 

Table 3. Levels and semantic labels 

Level Semantic label 

0 No incidence 

0.1 Virtually no incidence 
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0.2 Almost without incidence 

0.3 Very weak incidence 

0.4 Weak incidence 

0.5 Medium incidence 

0.6 Sensitive incidence 

0.7 Fair amount of incidence 

0.8 Strong incidence 

0.9 Very strong incidence 

1 Major incidence 

Source : Elaboration from Gil-Lafuente (1989). 

In the Incidence Matrix,
~

M  the cause and effect relationships are shown in 

different degrees that occur between the elements of the set A (causes) and the 

elements of the set B (effects). For convenience, it is expressed as ai=Ei and bi=Ci. 

Table 4. Matrix of estimated incidences between causes and effects
~

M  

 

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 

C1 1 0,9 0,9 0,6 0,4 0,3 0,8 0,8 0,3 0 0,8 0,8 0,8 

C2 0,9 0,8 0,9 0,7 0,1 0 0,8 0,9 0,1 0,1 0 0 0,8 

C3 0,8 0,8 0,9 0 0,9 0,8 0,8 0,9 0,8 0,7 0 0 0,8 

C4 0,9 0,8 0,8 0,1 0,9 0,9 0,6 1 0,9 0,8 0,6 0,1 0,7 

C5 0,6 0,5 0,7 0,1 0,8 0,3 0,9 0,7 1 0 0 0 0,8 

C6 0,8 0,3 0,8 0,7 0,7 0,1 1 0,8 0,8 0,2 0,2 0,8 0,9 

C7 0,1 0 0,3 0 0 0,9 0,3 0,5 0,3 1 1 0,2 0,8 

C8 0 0,2 0,1 0 0 0,6 0,8 0,6 0,5 0,8 0,9 0,1 0,7 

C9 0,8 0,5 0,8 0,8 0,1 0,1 0,4 0,3 0,2 0,1 0,2 1 0,8 

C10 0,8 0,6 0,9 0,8 0,2 0,5 0,9 0,2 0,9 0,1 0,1 0,9 0,8 

 
Source: Authors’ elaboration 

The initial matrix
~

M is elaborated from the opinion expressed by the 10-expert 

panel and represents the relationships of direct causes and effects; that is, first 

generation. The objective now is to obtain an incidents matrix but that reflects not 

only the direct causal relationships, but also those that, although they are not 
evident, exist and are sometimes fundamental. To achieve this goal, it is necessary 

to establish the model that makes possible the fact that different causes can have 
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effects on themselves and, at the same time, take into account that certain effects 
can also provoke incidents on themselves. For this reason, it is necessary to 

construct two additional incident relationships which will include the possible 

effects that derive from relating causes to each other, on one hand, and effects 
between them, on the other. In order to achieve this, the opinion of the group of 

experts that assesses the existing incidents between the causes is again requested, 

establishing a square matrix ][
~
A shown in table 5. 

Table 5. Matrix ][
~
A  

 

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

C1 1 0,9 0,8 0,8 0,8 0,8 0,2 0,1 0,8 0,8 

C2 0,9 1 0,8 0,9 0,9 0,8 0,8 0,4 0,2 0,8 

C3 0,8 0,8 1 0,8 0,3 0,4 0,1 0,1 0,2 0,1 

C4 0,8 0,9 0,8 1 0,9 0,8 0,8 0 0 0 

C5 0,5 0,7 0,6 0,3 1 0,9 0,2 0 0,5 0,8 

C6 0,5 0,7 0,5 0,8 0,8 1 0 0 0,8 0,6 

C7 0,7 0,7 0,2 0,1 0,1 0,1 1 0,8 0,1 0,1 

C8 0,1 0 0 0,1 0,1 0,1 0,8 1 0,1 0,2 

C9 0,9 0,9 0,1 0,8 0,3 0,2 0,1 0,2 1 0,8 

C10 1 0,9 0,8 0,8 0,8 0,8 0 0 0,7 1 

 

Source: Authors’ elaboration 

The matrix
~

][B is obtained with the assistance of the panel of reference experts. It 

expresses the incidents that exist between the effects as shown in Table 6. 

Table 6. Matrix 
~

][B  

 

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 

E1 1 0,8 0,8 0,7 0,1 0 0,8 0,8 0,5 0 0 0,5 0,8 

E2 0,8 1 0,9 0,8 0,9 0,8 0,8 0,9 0,8 0,7 0,4 0,6 0,8 

E3 0,9 0,8 1 0,5 0,2 0,1 0,9 0,7 0,8 0 0 0,7 0,8 

E4 0,9 0,8 0,8 1 0,2 0 0,8 0 0,8 0 0 0 0,6 
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E5 0,2 0,8 0,1 0,7 1 0 0,9 0,8 0,8 0 0 0 0 

E6 0,1 0,7 0,2 0,2 0,2 1 0,8 0,5 0,1 0,9 0 0 0 

E7 0,7 0,6 0,8 0,7 0,8 0,1 1 0,8 0,9 0,7 0 0 0 

E8 0,8 0,9 0,9 0,8 0,7 0,8 0,8 1 0,8 0,2 0,1 0 0,1 

E9 0,9 0,2 0,9 0,8 0,9 0 0 0,5 1 0 0 0 0 

E10 0,6 0,5 0,1 0 0 1 0,5 0,2 0,1 1 0,8 0,1 0 

E11 0,1 0 0 0 0 0,8 0 0 0 0,8 1 0 0 

E12 0,2 0,1 0,8 0,8 0 0 0,5 0 0 0 0 1 0,9 

E13 0,8 0,8 0,9 0,8 0,8 0,5 0,8 0,8 0,2 0 0 0,9 1 

 

Source: Authors’ elaboration 

Once the matrices 
~

M , ][
~
A and  

~

][B are built, the direct and indirect incidents are 

established. That is, incidents in which, at the same time, some interposed cause or 
effect intervenes. For this, we proceed to the max-min composition of the three 

matrices, so that ][][][][
~~~~


 MBMA  . Table 7 shows the convolution matrix. 

Table 7. Max-min convolution between matrices
~ ~

[ ] [ ]A Mo  

 

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 

C1 1 0,9 0,9 0,8 0,8 0,8 0,8 0,9 0,8 0,8 0,8 0,8 0,8 

C2 0,9 0,9 0,9 0,8 0,9 0,9 0,9 0,9 0,9 0,8 0,8 0,8 0,8 

C3 0,8 0,8 0,9 0,7 0,9 0,8 0,8 0,9 0,8 0,8 0,8 0,8 0,8 

C4 0,9 0,8 0,9 0,7 0,9 0,9 0,9 1 0,9 0,8 0,8 0,8 0,8 

C5 0,8 0,7 0,8 0,8 0,8 0,6 0,9 0,8 1 0,6 0,5 0,8 0,9 

C6 0,8 0,8 0,8 0,8 0,8 0,8 1 0,8 0,8 0,8 0,6 0,8 0,9 

C7 0,7 0,7 0,7 0,7 0,4 0,9 0,8 0,7 0,5 1 1 0,7 0,8 

C8 0,2 0,2 0,3 0,2 0,2 0,8 0,8 0,6 0,5 0,8 0,9 0,2 0,8 

C9 0,9 0,9 0,9 0,8 0,8 0,8 0,8 0,9 0,8 0,8 0,8 1 0,8 

C10 1 0,9 0,9 0,8 0,8 0,8 0,9 0,9 0,9 0,8 0,8 0,9 0,8 
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Source: Authors’ elaboration 

The result obtained will be a new matrix  
~

[ ]M
*

, matrix of accumulated effects, 

which collects the incidents between causes and effects of second generation, that 

is, the initial causal relationships affected by the possible interposed incidence of 

some cause or some effect. The table 8 shows the convolution max-min cumulative 

effects 
~ ~ ~ ~

[ ] [ ] [ ] [ ]A M B M
*

=o o  

Table 8. Max-min convolution between matrices (Accumulated Effects) 

 

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 

C1 1 0,9 0,9 0,8 0,9 0,8 0,9 0,9 0,8 0,8 0,8 0,8 0,8 

C2 0,9 0,9 0,9 0,8 0,9 0,9 0,9 0,9 0,9 0,9 0,8 0,8 0,8 

C3 0,9 0,9 0,9 0,8 0,9 0,8 0,9 0,9 0,8 0,8 0,8 0,8 0,8 

C4 0,9 0,9 0,9 0,8 0,9 0,9 0,9 1 0,9 0,9 0,8 0,8 0,8 

C5 0,9 0,8 0,9 0,8 0,9 0,8 0,9 0,8 1 0,7 0,6 0,9 0,9 

C6 0,8 0,8 0,9 0,8 0,8 0,8 1 0,8 0,9 0,8 0,8 0,9 0,9 

C7 0,8 0,8 0,8 0,8 0,8 1 0,8 0,8 0,8 1 1 0,8 0,8 

C8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,9 0,8 0,8 

C9 0,9 0,9 0,9 0,8 0,9 0,8 0,9 0,9 0,8 0,8 0,8 1 0,9 

C10 1 0,9 0,9 0,8 0,9 0,8 0,9 0,9 0,9 0,8 0,8 0,9 0,9 

 
Source: Authors’ elaboration 

Finally, the difference between the accumulated effects matrix and the direct 

incidents matrix will allow us to know the degree to which some causal 
relationships have been forgotten. The forgotten effects matrix will be constructed 

~ ~~
[ ] [ ] [ ]O M M

*
= - and presented in Table 9. 

Table 9. Forgotten EffectsMatrix  
 

 

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 

C1 0 0 0 0,2 0,5 0,5 0,1 0,1 0,5 0,8 0 0 0 

C2 0 0,1 0 0,1 0,8 0,9 0,1 0 0,8 0,8 0,8 0,8 0 

C3 0,1 0,1 0 0,8 0 0 0,1 0 0 0,1 0,8 0,8 0 
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C4 0 0,1 0,1 0,7 0 0 0,3 0 0 0,1 0,2 0,7 0,1 

C5 0,3 0,3 0,2 0,7 0,1 0,5 0 0,1 0 0,7 0,6 0,9 0,1 

C6 0 0,5 0,1 0,1 0,1 0,7 0 0 0,1 0,6 0,6 0,1 0 

C7 0,7 0,8 0,5 0,8 0,8 0,1 0,5 0,3 0,5 0 0 0,6 0 

C8 0,8 0,6 0,7 0,8 0,8 0,2 0 0,2 0,3 0 0 0,7 0,1 

C9 0,1 0,4 0,1 0 0,8 0,7 0,5 0,6 0,6 0,7 0,6 0 0,1 

C10 0,2 0,3 0 0 0,7 0,3 0 0,7 0 0,7 0,7 0 0,1 

 

Source: Authors’ elaboration 

The results are shown in bold and highlighted those significant degrees that reveal 

some forgotten effect, which are(a1b10); (a2b5); (a2b6); (a2b9); (a2b10); 

(a2b11); (a2b12); (a3b4); (a3b11); (a3b12); (a5b12); (a7b2); (a7b4); 

(a7b5); (a8b1); (a8b4); (a8b5); (a9b5). 

 

4. Discussion of the results 

 
The results presented in Table 10 indicate that the cause-effect relationships that 

were initially valued at zero are those that have no incidence in the direct incidence 

matrix, at the end in the forgotten effects matrix, it is observed that there is a 

relationship of very strong incidence of 0.9 and 0.8, which had been forgotten in 
considering a significant impact. The cause-effect relationships associated with the 

forgotten effects found in the work are presented in Table 10. 

Table 10. Cause and effect relationships 

 

CAUSAS EFECTOS 

Market Size of the workforce 

Competitive prices Material savings 

Competitive prices Number of workers 

Competitive prices Defective products 

Competitive prices Size of the workforce 

Competitive prices Supplier/customer relationship 

Technology Promotions 

Technology Hierarchical levels 

Technology Supplier/customer relationship 

Statistical quality control Supplier/customer relationship 

Organizational architecture Competitor price 

Organizational architecture Promotions 



 
 
 
 
 
 
Beatriz Flores-Romero, Federico González-Santoyo 

_________________________________________________________________ 

246 

 

DOI: 10.24818/18423264/54.1.20.15 
 

 
 

Organizational architecture Material savings 

Career development Intensity of competition 

Career development Promotions 

Career development Material savings 

Relationship with suppliers Material savings 

Source: Authors’ elaboration 

In order to show the results of the elements that have a greater contribution to the 

indirect effects, cause and effect relationships are analyzed in the forgotten effects 
matrix. For the analysis the values of 0.8 and 0.9 were considered for being those 

closest to the unit resulting: 

Market and Size of the workforce(a1b10): This shows that the non-existence of 

commercial agreements with customers may be due to the characterization of the 

organizational architecture that may be of vertical type and may be necessary to 

transform it into an intelligent and world-class organization that has fewer 
hierarchical levels (jobs) and more flexible and with a smaller workforce. 

Therefore, with fewer resources and taking care of the elements mentioned above 

in the strategic plan of institutional development, the firm could improve its social 
responsibility and its positioning in the market by doing more business and 

enhancing its development with its growth. Competitive prices and Material 

savings(a2b5): The incidence(a2b5)shows that, initially the panel of experts 

assigned an estimate of 0.1 in competitive prices and material savings, this presents 
incidence and relationship with number of workers, defective products, size of the 

workforce, hierarchical levels, relationship producers/customers and are affected 

by market relationshipsCompetitive pricesCompetitor priceDefective 
productsPromotions, which results in a contraction of the market for MSMEs 

that operate in an open market, so that operational planning of processes and 

management associated with quality should be strengthened so that they can offer 
optimal products in quality at competitive prices. Competitive prices and 

Number of workers (a2b6): That shows that the promotions are a fundamental 

factor not taken into account in the planning studies of the firm, so in considering it 

the production sector directs its efforts to the optimization of its process and to 
precise that the firm positioning does not depend on the number of workers. In this 

sense it depends on the determination of the minimum optimal workforce and with 

that being able to offer more competitive prices including the promotions.  
Competitive prices and Defective products(a2b9): Thus, given that the offered 

products and/or services do not have or lack the quality standard demanded by the 

market the increase in the international commercial relations decreases the 

competitiveness when products showing a lower-than-demanded-by the market 
quality are offered. Competitive prices and Size of the workforce(a2b10): This 

leads to the fact that the quality certifications in the organizations motivate them to 

be more efficient and, in this way, they can offer a better salary level to the 
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employees, they also strengthen the planning efforts so that the optimal workforce 
of the company is determined.  

Competitive prices and Hierarchical levels(a2b11): This leads to the quality 

certifications in organizations provides elements to incorporate a functional 
organizational architecture that allows having an optimal staff of human resources 

situation that every company should take into consideration to be highly 

competitive. Competitive prices and Supplier/customer relationship(a2b12): 

This leads to technology, the incorporation in the company of quality control and 

inspection systems. They will allow to have highly competitive prices in the 

market, as well as to offer efficient and effective times to fully comply with the 

agreed delivery times of products to the client. Technology and Promotions 

(a3b4): This leads to the management of optimal technology, the incorporation of 

quality certifications and the offer of adequate prices in the market, would allow to 

have shorter processing times, so that the customer would be offered shorter 
delivery times of the product, the search for zero defective products, the 

establishment of excellent relations between supplier/client and being more 

efficient in offering prices with respect to prices handled by direct competitors. 
Technology and Hierarchical levels (a3b11): This leads to the incorporation of 

quality certifications that guide management efforts to the organizational redesign 

of the company and the determination of the company's optimal workforce. 

Technology and Supplier/customer relationship(a3b12): This leads to the 
incorporation of quality certifications, competitive prices, management efforts 

oriented to the market expansion, offering minimum delivery times of the product 

to the client. Statistical quality control and Supplier/customer 

relationship(a5b12): This leads to the incorporation of quality inspection 

systems, improving the delivery times of the product/client, strengthening the 

supplier relationships by virtue of efficient and effective control of the production 

process. Organizational architecture and Competitor price(a7b2): This leads 
to the incorporation of an optimal organizational architecture, improving 

product/client delivery times, offering more competitive prices for the products 

and/or services offered by the company. Organizational architecture and 

Promotions(a7b4): This leads to the incorporation of an optimal organizational 

architecture, improving the delivery times of the product/client, better product 

promotions to the market. Organizational architecture and Material savings 

(a7b5): This leads to the incorporation of an optimal organizational architecture-

career development, improving the delivery times of the product/client, it will be 

possible to improve the operation of the production system, directing the efforts to 

the realization of optimal production plans so that there can be savings of 
substantial materials. Career development and Intensity of competition 

(a8b1): This leads to the fact that by incorporating an organizational architecture, 

delivery time of the product to the client, the intensity of the competition is tended 
to zero. Career development and Promotions (a8b4): This leads to the 
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incorporation of an organizational architecture, product delivery time to the client, 
the promotion system in the company is enhanced. 

Career development and Material savings(a8b5): This leads to incorporating 

organizational architecture, career development; product/company client delivery 
time will guide the efforts to the worker is highly motivated and optimally perform 

their work and orient efforts to be efficient and effective, therefore as a result of the 

process you have savings of materials. Relationship with suppliers and Material 

savings(a9b5): This leads to the improvement of the organizational architecture, 
the delivery time of the company/client product will guide the efforts to the worker 

is highly motivated and optimally perform their work and orient the efforts to be 

efficient and effective, therefore as a consequence in the process they have savings 
of materials. 

5. Conclusions 

The application of the FET provides elements that classical theories do not 

contribute for a better study of competitiveness and the development of companies 

to seek to position them as world-class companies. The elements provided by this 

theory are not easily observable using other types of methodologies. The FET has 
made it possible to identify important, hidden or forgotten elements that must be 

considered in the design of the Strategic Development Plan of the State of 

Michoacán in relation to business competitiveness, and in this way incorporate 
strategies that allow a more efficient use of resources related to: market and size of 

the workforce, competitive prices and material savings, competitive prices and 

number of workers, competitive prices and number of workers, competitive prices 
and defective products, competitive prices and the size of the workforce, 

competitive prices and hierarchical levels, competitive prices and 

supplier/customer relationship, technology and promotions, technology and 

hierarchical levels. 
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