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Abstract

Resumen

The present research work sought to recognize some quality
indicators in the service in tourist accommodation centers,
the objective of the research was to establish if the
indicators of the research variable addressed potentiate
quality in the service, through a methodological approach
used In a mixed manner with a descriptive approach that
provided both qualitative and quantitative data that allowed
interpreting through basic statistics and simple tabulation to
the object of study, a sample of 100 frequencies or users of
the hosting service was determined on a finite population of
1,000 using a system statistical computer whose sampling
error was 1.89%. Among the most relevant findings of the
research, it was determined that the knowledge and skills,
speed and attitudes of human capital are indicators of the
quality of service that users recognize, therefore, they come
to satisfy their needs, for On the other hand, this research
will allow us to carry out other underlying investigations,
which will allow us to determine the user's loyalty to tourist
accommodation centers

El presente trabajo de investigación realizado buscó
reconocer algunos indicadores de calidad en el servicio en
centros de hospedaje turísticos, el objetivo de la
investigación fue establecer si los indicadores de la variable
de investigación abordados potencializan la calidad en el
servicio, mediante un enfoque metodológico utilizado de
manera mixta con un enfoque descriptivo que aportó tanto
datos cualitativos como cuantitativos que permitieron
interpretar mediante estadística básica y tabulación simple
al objeto de estudio, se determinó una muestra de 100
frecuencias o usuarios del servicio de hospedaje sobre una
población finita de 1,000 utilizando un sistema informático
estadístico cuyo error de muestreo fue de 1.89%. Entre los
hallazgos más relevantes de la investigación, se pudo
determinar que los conocimientos y habilidades, la rapidez
y las actitudes del capital humano son indicadores sobre la
calidad en el servicio que reconocen los usuarios, por lo
tanto, llegan a satisfacer sus necesidades, por otro lado, la
presente
investigación
permitirá
realizar
otras
investigaciones subyacentes, que permitan determinar la
fidelización del usuario a los centros de hospedaje
turísticos.

Quality in the Service, Lodging Centers, Quality
Indicators

Calidad en el Servicio, Centros de Hospedaje,
Indicadores de Calidad

Citación: MORALES-MORALES, Jaime, VALDEZ-ACOSTA, Nadia, OVALLES-TOLEDO, Luiz and VÁZQUEZ-RUEDA,
Leonardo. Indicators that potentiate the quality of service in tourist accommodation centers. ECORFAN Journal-Mexico 2018,
9-21: 1-9.

† Researcher contributing first author.
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Introduction
Currently, the need to generate value for a brand
or an attribute of a product or service lies in the
strategies and innovative ideas of profit-oriented
organizations, in this sense the business spheres
dominant in a market propose ideas or doctrines
to generate a life experience for a consumer or
group of consumers.
Innovation as a strategy allows the
entrepreneur or leader of an organization to
determine to what extent it is possible to
contribute with these experiences that are
foreseen in the consumer, however, an idea is not
an organization, in the organization the human
capital is in charge of applying said idea
innovative, that is, the intellectual and technical
capacity of human capital is needed to achieve
concrete ideas. One of the factors that is needed
for an experience to be unforgettable for a
consumer is the behavioral aspect of who would
be responsible for carrying it out, not least are the
technical aspects such as the management and
interpretation of work systems and management
of certain inputs, to name a few.
However, an innovative idea must contain
certain so-called quality standards that are aligned
with the business philosophy of the organization
or that help a branch or business line be
recognized, but not without having a certain
degree of social responsibility in the decisions
made take to improve. In this sense, the quality of
the service, at times, is not determinant as a
variable of loyalty and loyalty of the client, since
marketing authors focus more on the strategic
sense of aspiration of top management in tangible
aspects, although others point out the intangibility
of the service as a way to generate expectations
and positive experiences in the consumers.

Central question
investigation

and

objective

of

the

Once the idea of research on the variable of quality
in the service was conceived, as well as the
bibliographic reference and established its
scientific methodology in order to gather
information for its study, the research question was
raised.
What are the indicators that consumers
recognize as potentializers of quality in the service
in a tourist accommodation center? In this sense, the
central objective of this research indicates the
following: Recognize the indicators that enhance
the quality of service in a tourist accommodation
center.
Conceptualization of quality in the service
In order to offer a broader reference on the research
variable called quality in the service, those who
subscribe to it consider it opportune to deliver the
conceptualizations corresponding to both the
quality, the service and an approach to the
indicators or dimensions of the research variable; in
this sense you have the following below:
Quality
Quality has been defined in several ways as value
(Abbott, 1955; Feigenbaum, 1951), compliance
with specifications (Gilmore, 1974; Levitt, 1972),
compliance with the required requirements
(Crosby, 1979), fitness for the use of the product
(Juran, 1974, 1988), the search of not lost by the
client (Taguchi, cited in Ross 1989), and the
knowledge and / or overcoming of clients'
expectations (Grõnroos, 1983; Parasuraman,
Zeithaml and Berry, 1985).
Service

Now, in the present investigation, a type of
quality analysis is done in the service of a hotel
company, in order to know what their best
business practices are to offer a positive
experience to the consumer or client towards a
certain company. In this sense, four quality
indicators were determined in the service that
should contain the human capital of said
company, of which stand out, attitudes and
knowledge and skills; also allows to determine if
it is a fundamental part in the experience obtained
by a client and therefore justify their loyalty to the
organization.
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In terms of service, this is the production of a
satisfactory shopping experience (Ginebra and
Arana, 1999, page 19). Therefore, the buyer
becomes a customer of the service and quality with
experience.
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Quality in the service
The quality of service has previously been
established as a group of factors that tend to have
an important effect on the satisfaction and
retention of clients and users (Taylor and Baker,
1994, Spreng and Mackoy, 1996 and Zeithaml et
al., 1996).
Theoretical framework
To start this theoretical section, it is considered
important that an applied research is carried out in
an entity with its own characteristics, based,
founded and conceived by an original business
philosophy, once the scientific intervention is
necessary the theoretical foundation and border
knowledge emanating from research in
organizations or organizations, then the
importance of a theory and an organization per se
is stressed.
Theory comes from the Greek theōría and is
the
speculative
knowledge
considered
independently of any application; and a series of
laws that serve to relate certain order of
phenomena. In particular Hodge, Anthony and
Wales, (2001, page 17) subscribe that the theory
is the explanation of a phenomenon, being
constituted by principles that affirm the observed
relationships in relation to the phenomenon. It is
a set of interrelated prepositions capable of
explaining why and how a phenomenon occurs
(Hernández, et al, 2014, page 69).
The Theory of the Organization is a set of
concepts, principles and hypotheses that try to
explain the existing interaction between the
different organizational components, from this
the descriptive theory is developed which aims to
specify the nature of the relations between the
subsystems of the organization and the
Prescriptive or normative theory suggests to
managers about what they should do in the
company in terms of efficiency, benefits, job
satisfaction, among others, Hodge, Anthony and
Wales (2001, page 17).
The Theory of the Organization and the
Theory of Administration are closely related
concepts since the manager of a company so that
it can be effective must understand the
organization, consequently the theory of the
organization serves as a basis for the proper
administration of it. For differential effects
between one and another, see table 1.
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Theory
of
the
organization
- It is made up of men
(human capital and its
intellectual capital).
- In this theory man
formulates
processes
and
procedures
to
achieve certain goals.
- The theorists point out
that the identity of the
organization is formed
- It is formed of concepts
and principles that try to
decribe an organization
(not a group of people).

Management theory
- It is specified as an area of
human knowledge and
challenges.
- It emanates from theories
about
different
approaches, such as the
classic approach and its
classical
theory
and
scientific administration,
humanistic approach and
its theory of human
relations,
structuralist
approach and its theory of
bureaucracy and systems
and
neoclassical
approaches.
- It is the basis for
administrative
development
in
organizations.

Table 1 Differences between theory of organization and
theory of administration
Source: Own Elaboration (2018) with information of Da Silva
2002

In this sense, to carry out a good
administration it is pertinent to have previously
permeated with theories in which an organization or
economic entity can be identified, namely that each
organizational unit is different, its complexity is
relative to the theory where it could fit, it is then
that, even though the organization is closely related
to the administration, both are essential to each
other (Díaz, 2013). It is said then that the quality of
the service is a crucial direction to improve business
performance, which underlies the adoption of
initiatives to improve quality in the service
industry, the benefit of expectations and customer
satisfaction become a great challenge for the service
industries
(Punnakitikashem,
Buavaraporn,
Maluesri and Leelartapin, 2012).
Wang (2009) points out that most researchers
define service quality as a comparative judgment of
expectations versus perceived performance, thus,
the perception of a high level of quality received
from the service may increase the probability of
recommending that service provider and
consequently generate consumer loyalty.
In a study by Mondo (2014) the technical
aspects such as access, human element, experience
and technical quality are dimensions and / or
advantages of quality in the tourist service whose
indicators are consistent with those of the present
investigation, being among others, the service,
knowledge and attention, which consumers or users
detect as intangible benefits.
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In this sense, the value obtained from
customer satisfaction when acquiring a service is
proportional to the processes that the organization
uses to achieve this objective, the plans drawn
tend to obtain results that are not very
encouraging with respect to the quality of the
service provided, However, methodologies such
as teamwork, kaizen or quality circles, can place
organizations in places above their competence,
that is, be perpetual in the thinking of the
consumer and / or user of services.
In this sense, we can point out the link that
quality in the service has with customer
satisfaction as indicated by Agha, Guan,
Sambasivan & Sidir (2017), however, for the
present investigation satisfaction is considered an
indicator that will allow determine the central
objective of it. On the other hand, it must be
considered that the SERVQUAL model has been
taken as reference for the intervention, but with
adjustments in the dimensions of this so-called
gap model, it is the most widely used and its
purpose has always been to improve the quality of
the service that is offered by an organization
through its measurement.
However, to refer to the indicators of the
variable to be investigated, it is necessary to relate
them to the human factor, which according to
Todd & Hocutt (2001) discovered in a study to
clients in restaurants, that the perception of
customer-oriented behaviors by the employee
was positively related to two results, such as
satisfaction, therefore.
Parasuraman et al. (1988) when developing
SERVQUAL they concentrated mainly on the
human aspects of service provision, considering
that trust, responsibility and empathy are mostly
human dimensions. Bitner (1990) observed that
employee behaviors had an impact on clients'
perceptions of service quality. Companies have to
train their employees in interpersonal skills in
order to truly focus on the client. Mills & Morris
(1986), Schneider & Bowen (1992) and Stebbing
(1993) emphasized the role of human aspects in
the provision of services. (Savi & Goncalvez,
2016). Therefore, the adjustment to this model
can be seen in figure 1 of the construction of
research indicators section that is offered later.

Reiterating the need to identify the technical
aspects that validate the variable of quality in the
service, Grӧnroos (1990) argues that the service
quality model describes how customers or
consumers perceive quality as technical aspects and
as an image ( Agha, Guan, Sambasivan & Sidir,
2017), However, the present investigation does not
take into account the image, but a technical aspect,
which is what is delivered at the moment when
human capital literally serves clients.
On the other hand, the generation of value of
an organization comes from the intellectual capital
that is acquired by the human resource through its
education, as well as empirical experiences in them;
“Thus, human capital is a creator of economic value
through its intellectual process and the knowledge
acquired and capitalized in some productive
activity” (Loubet & Morales, 2015).
Then it can be stressed that the knowledge
and skills can ensure a quality service, without a
doubt the education and continuous training would
be necessary for the generation of value of an
organization and therefore it would be an indicator
that the user of the service would observe as a factor
Loyalty.
Authors such as Galbraith (1973), Edvinsson
and Sullivan (1996) and Drucker (2001) argue that
an important element for companies is knowledge.
In this sense (Gutierrez, Sapién, & Piñón, 2015)
point out that knowledge is a new resource to
achieve the competitiveness of the company.
In terms of skills, there are several categories
in which it precedes the skill as an intangible asset
that allows its development within an organization,
(Gazzera & Vargas, 2018) in its research on the
intangibles of the companies providing tourism
services cite Brooking (1997) which points to skill
as an asset centered on the individual.
In this sense, knowledge and skills denote the
value of hosting organizations, as a fundamental
part of competitive advantage as they are both
generic and professional skills that human capital
sets in motion once it offers customer service.
Brief introduction of the scenario studied
The scenario where this research was carried out is
a company of the so-called hotel business, it is a
company founded in 2009 and belongs to the
Association of Hotels and Motels 3 Islands, of the
State of Sinaloa, Mexico.
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It has eleven departments or headquarters of
which stand out, the department of human
resources, department of maintenance, purchases,
security and sales, among others. This hotel
organization has 92 rooms and its name is four
stars. The name of the organization is omitted at
the request of the authorities and therefore in the
present investigation is not mentioned in any of
its sections.

Construction of research indicators
The construction of the indicators of the quality
variable in the service was based on non-participant
observation and access to specialized literature,
based on the above, it is argued in this research that
the indicators to reject or accept their hypothesis are
the following:

Methodology
For the research, a methodology was established
whose characteristics sustain the pertinence with
the investigated variable, which is reminded that
it is the quality in the service, as well as the
characteristics of the unit of analysis where it was
intervened, for which a mixed study was used
with a descriptive approach.
In this sense, mixed methods represent a set
of systematic, empirical and critical research
processes and involve the collection and analysis
of quantitative and qualitative data Hernández
and Mendoza 2008 (as cited in Hernández et al,
2014, page 534).
On the other hand, the descriptive approach
has the purpose of showing the way in which a
problem that is studied occurs, one of the
characteristics of descriptive studies is that it has
enough theoretical conceptual elaboration to plan
hypotheses or research assumptions (Castañeda,
2011, pág. 74).
Its validity is justified once the convergence
or correspondence is confirmed when comparing
quantitative and qualitative data, second, there is
an integral and complete vision of the studied
phenomenon, third, this method implies the
reduction of uncertainty before unexpected
results, that is, a method mixed can help explain
the findings found in the research.
Fourth, the credibility since using both
methods (qualitative and quantitative) the
procedures and results are reinforced, and fifth, it
offers a clarity in the investigation, since it
visualizes covert relations which would not have
been detected by a single method (either this
qualitative or quantitative).
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Knowledge
and skills

Satisfaction

Quality in
the service

Speed

Attitudes

Figure 1 Indicators of the quality variable in the servic
Source: Own Elaboration (2018))

Instrument applied to research
In scientific research there is a baggage of
methodological techniques and tools to obtain data
and information. In the present investigation, the
survey type questionnaire was used with a Likert
technique and / or summary evaluation method. In
this sense, this collection technique was used to
qualify the attitude object that was measured
(Hernández, Fernández, & Baptista, 2014, page
238), in this case quality in the service through
affirmations that had to do with the indicators
released for research.
Therefore, with the assistance of the Dyane
4.0 software it was possible to catalog the
statements that qualify the object of attitude in
categorical variables, which helped to identify the
affirmations measured with non-metric scales
(nominal and ordinal) (Santesmases, 2009);
therefore, an invalid data was considered if two or
more options were marked and consequently
rejected by the system.
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This technique of data collection (Likert)
estimates that all items have equal weight
(Hernández, Fernández, & Baptista, 2014, page
244), based on the judgment on the study variable.
Therefore, a questionnaire was created in which
an attitude or opinion was measured in which a
continuum of values was formed in relation to a
positive or negative opinion, as well as an
intermediate point.

In this sense, the survey that was applied to
the users of the hosting service was a probabilistic
sample since Flores and Lozano (1998, page 220)
detail that non-probabilistic sampling and / or
sampling on trial is based in broad assumptions
about the variables that will be studied in the
population; that is, the population visiting the
lodging center had the same possibility of being
chosen for the data collection.

This questionnaire was created based on the
SERVQUAL model, whose objective is to
understand how clients or users of a service
perceive
the
quality
of
a
service
(Punnakitikashem, Buavaraporn, Maluesri and
Leelartapin, 2012). For this reason, this survey
was formed with 13 items, plus three general
information, in which information about the
indicators on the research variable was offered,
see table 2.

Once the sample information of a population
was obtained, the data collected within the Dyane
version 4.0 system was integrated, which is a
software for applied research on the measuring
instrument. Then, a measurement instrument is a
resource that the researcher uses to record
information about the research variables,
Hernández et al. (2014, pág. 199). For this research
the instrument, as stated above, was a survey, in this
sense, Castañeda (2011, page 145) following
Ghiglione and Matalon (1989) indicates that said
measuring instrument is the systematic
interrogation of individuals in order to generalize
and is used to know the opinions of a group of
people regarding a research topic. The Dyane 4.0
program is designed to facilitate research
techniques through its practical application, this
software performs this process by grouping a set of
tasks shown below: Design of the research with the
definition of the variables of the study, capture,
recording, edition and treatment of the data and
analysis of the data by means of statistical
techniques uni or multivariables. (Santesmases,
2009, pág. 29).

Knowledge
and skills
Item 1-4

Speed

Attitudes

Satisfaction

Item 5-7

Item 8-10

Item 11-13

Table 2 Items developed in the survey
Source: Self Made (2018)

Based on these items developed for the
research, the Cronbach alpha coefficient = 0.9185
was obtained using the Dyane 4.0 software.
In this sense, it is necessary to point out that
for the collection of information the following
requirements of the users of the hosting service
were necessary. Be a user of the hosting service
and have had the minimum interaction with the
human capital of the lodging center.
Population and sample
For the purposes of research statistics it is
important to emphasize the concepts of
population and sample, so we have that
population is a set of individuals or objects of
interest or measures that is obtained from all
individuals or objects of interest Lind, Marchal
and Wathen (2012, page 7).
For Anderson, Sweeney and Williams
(2004, page 14) a population is the set of all the
elements of interest of a given study.
Consequently, a sample is a portion or part of the
population of interest (Lind, Marchal and
Wathen, 2012, page 7); subgroup of the universe
or population from which the data are collected
and which should be representative of this
Hernández et al (2014, page 173).
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Proportions
They have the attribute
They do not possess the attribute
Finite population
Size of the population
Sampling error (%)
Sample size
Confidence interval (%)

p: 0.99%
q: 0.01%
1,000
1.89
100
95.5

Table 3 Sampling error and sample size
Source: Self made (2018)

Results
The data collection was based on a questionnaire
survey with a Likert technique in which it showed
possible answers of a totally according to a total
disagreement, broken down as follows in the
following codes: code 1: "totally agree", code 2:
"agree", code 3: "neither agree nor disagree", code
4: "disagree" and code 5: totally disagree "; which
allowed access to a quantification of the data and
qualitative description.
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Consequently, the most relevant graphs for
research are shown below:
The hotel staff has sufficient knowledge
and skills to carry out their work
60
50
40
30
20

Figure 2 shows that in the indicator called
"rapidity", the users of the hosting service stated
that they obtained quick answers to questions or
circumstances about the service they received, so in
its conglomerate of codes 1 and 2 throws a 90%, so
only 3% responded that he did not receive the
service quickly, in turn only 7% was neither in
agreement nor in disagreement. These results show
an arithmetic mean of 1.6900 and a standard
deviation of 0.7307.

10

The human capital of the hotel cares about
offering a positive experience to customers

0
50
40
30
20
10
0

Graphic 1 Knowledge and skills
Source: self made (2018) with data from Dyane 4.0

Graph 1 shows that in the indicator called
"knowledge and skills" the users of the hosting
service stated that the staff has sufficient
knowledge and skills to perform their work, so
that in the conglomerate of code 1 and 2 a 95 %
and chose to indicate the positive aspect, while
1% expressed disagreement and only 4%
remained undecided, said results show a standard
deviation of 0.6164 with respect to the arithmetic
mean of 1.6000.

50
45
40
35
30
25
20
15
10
5
0

I got quick answers to my questions about
the service I received

Graphic 3 Attitudes about the service
Source: self made (2018) con datos de Dyane 4.0

Graph 3 shows that in the indicator called
"attitudes", users of the hosting service expressed in
a conglomerate of 86% of code 1 and 2 that the
human capital of the lodging center cares about
offering a positive experience to customers or users,
while 14% remained undecided, these results show
a standard deviation of 0.6940 with respect to
1.7200 of the arithmetic mean.
I am satisfied with the service provided
by the hotel's human capital
50
40
30
20
10
0
Totally agree

Graphic 2 Speed of service
Source: Self made (2018) with data from Dyane 4.0

Neither agree nor
disagree

Totally disagree

Graphic 4 Satisfaction about the service received
Source: self made (2018) with data from Dyane 4.0
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Graphic 4 shows that in the indicator called
"satisfaction", the users of the hosting service
stated in a conglomerate of code 1 and 2 that 86%
are satisfied with the service provided by the staff
of the lodging center, while the 12 % remained
undecided and 1% said they did not agree with the
item, the results show a standard deviation of
0.7051 with respect to the arithmetic mean of
1.7300.
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Abstract

Resumen

The textile sector has gone through numerous crises,
nevertheless, is currently one of the strongest sectors in
Spain. In spite of, it is the second most polluting industry
not only in the country but also in the world due to the
production of lots of waste products. In particular,
according to data from the National Institute of Statistics
(2018), this sector emits a total of 850 million tons of CO2
per year worldwide. Due to the magnitude of the problem,
this project analyses what factors may be affecting to the
investment in environmental protection of this sector in
Spain, in order to establish guidelines to follow in the future
to alleviate this situation. For this, a bivariate correlation
analysis and a regression analysis have been carried out, in
order to verify if the factors that have been discovered
throughout the study are influencing the investment in
environmental protection of the sector. The results show
that a higher revenue collection from environmental service
seem to be affecting in a negative way to the textile sector
and the level of CO2 emissions of this sector promotes the
investment to combat the problem.

El sector textil, ha sufrido numerosas crisis, sin embargo, es
uno de los más fuertes en España. A pesar de ello, se
posiciona como la segunda industria más contaminante no
solo a nivel nacional sino también mundial, debido al alto
grado de residuos que produce. Según datos del Instituto
Nacional de Estadística (2018) este sector emite un total de
850 millones de toneladas de CO2 anualmente en todo el
mundo. Debido a la magnitud del problema, este trabajo
analiza qué factores pueden estar afectando a la inversión
en protección ambiental del sector en España, para poder
establecer una serie de recomendaciones para el futuro para
aliviar esta situación. Para ello, se ha llevado a cabo un
análisis de correlación bivariante y un análisis de regresión,
con el fin de comprobar si los distintos factores que se han
ido descubriendo a lo largo del estudio, están influyendo en
la inversión en protección ambiental del sector. Los
resultados muestran que una mayor recaudación de
impuestos ambientales parece afectar negativamente a la
inversión y que el nivel de emisiones de CO2 del sector
textil, fomenta la inversión para combatir el problema.
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1. Introduction
Currently, the protection and care of the
environment is an issue that is gaining
prominence. Society is increasingly aware of the
environmental damage that is being caused, the
negative impact that business activities have on
the planet and the need to carry out collective
actions in order to achieve a more sustainable
planet (Gallizo Larraz, 2006; Broega, Jordão, &
Martins, 2017).
Environmental pollution is the result of
poor management of natural resources, and
translates into such harmful effects as the
emission of greenhouse gases (GHG) or
deforestation. Even if renewable resources are
used, but with uncontrolled consumption and at a
great pace it will not have positive effects (Jacobs,
1996). In 2015, the Spanish economy emitted
338.6 million tons of GHG, of which 24.34% of
tons are the result of manufacturing industries
(Instituto Nacional de Estadistica, 2018).
The textile sector, formed by the textile
industry, clothing, leather and footwear, is the
second most polluting on the planet (after the oil
industry) as it emits a total of 850 million tons of
CO2 annually. These data are worrisome if we
take into account the study by Carrera-Gallisà
(2017) that shows how the growth of the
population leads to an increase in textile
consumption per capita and with it a greater
consumption of natural resources and a greater
generation of waste.
All polluting human and productive
activities seriously affect the ecosystem,
generating negative changes both globally and
locally, such as temperature rises (causing health
effects as indicated by Ballester et al. (2014)),
increases in the level of the sea, wear of the ozone
layer, natural disasters, loss of ecosystem
services, etc. (Del Brío González, Jesús Ángel &
Cimadevilla, 2001). However, at the business
level there are certain positive developments. In
this sense, there is an improvement in the internal
and external transparency of companies
committed
to
sustainable
development.
Specifically, they make available to the interested
parties reports on their operation in this aspect,
through Eco-Management and Audit Scheme or
Community Regulation of Eco-management and
Eco-audit (EMAS) (Ministry of Agriculture and
Fisheries, Food and Environment. Government of
Spain, 2018).
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In this line and focusing on the textile sector,
Valverde (2018) points out how this sector is
increasingly adding to sustainable fashion. One
example is the international group Slow Fashion
Next created in 2011, whose objective is to promote
sustainability through a balance between society,
fashion and nature. In this sense, it is emphasized
how textile waste goes to third countries that can
not take measures to treat them and, therefore, there
are eliminated and generate harmful gases that
contribute to aggravate environmental problems.
It should be noted that producing in a "green"
way may involve producing at a much slower and
more expensive pace, but with the right technology,
the production process could be much cheaper and,
in addition, the cleanest production in the textile
sector saves energy and water and reduce waste
(Casallas, Cortes and Martinez, 2018).
Technology is essential for a good control of
time, costs and quality and, therefore, the textile
sector needs to improve in this area constantly.
Although at the beginning it will mean an additional
investment, in the long run, technological
innovations will lead to an increase in profit, since
it will be cheaper to produce and, therefore, supply
will increase and more will be produced for each
price level (Couñago Garrido, 2009). Also, it
should be mentioned that a reduction in costs does
not imply that prices fall, companies can decide to
keep it to obtain a profit margin that allows a
reinvestment (López & Martín, 2012).
From the Public Administrations the
formento of the environmental protection also
seems to be an objective thus, in Spain, the State
every year establishes a budget in Investigation and
Development to incentivar to the companies to
improve this aspect, through subsidies and helps
Spain it was placed in 2015 as the eleventh country
that made the most investments in innovation,
representing 3.2%, behind the pharmaceutical
industry (20%) (Ministry of Economy, Industry and
Competitiveness, 2018).
When we talk about economic sectors such as
textiles it is important to take into account
consumers. In this sense, the population is
increasingly aware and this has led to an increase in
awareness and interest regarding environmental
issues, especially since 2015, creating a greater
social preference in favor of protection.

CARREGAL-CASTRO, Laura, ALLÓ-PAZOS, María and
LONGARELA-ARES, Ángeles. Investment in environmental
protection in the textile sector: Influence of legal, environmental and
economic-financial factors. ECORFAN Journal-Mexico 2018.

12

ECORFAN-Mexico Journal

Article

December 2018 Vol.9 No.21 10-26
Environmental (González Alvarado and
Martín Granados, 2018) which may cause the
demand for sustainable products to increase.
Knowing the acceptance of consumers or their
willingness to pay is fundamental, as indicated by
Ramos (2002). However, since 2009 and until
2013 there seems to be less interest in finding
information on environmental issues (Graphic 1).
This may be due to the strong economic crisis
undergone at that time, where environmental
protection could have gone into the background.

This decrease in textile consumption may be
due, among other things, to the price, which has
been increasing considerably since the beginning of
the crisis, especially leather and footwear (Graphic
2) and the evolution of income per household
(Graphic 3), which has been reduced by 9.36%
from 2008 to 2015.
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The data of Graphic 1 was obtained from
the means of the results, from 2007 to 2015, of
searches on environmental issues: sustainable
development, wastewater, pollution, sustainable
fashion, sustainability and circular economy. The
numbers reflect the search interest in relation to
the maximum value of a graphic in a given region
and period. A value of 100 indicates the
maximum popularity of a term, 50 that a term is
half popular in relation to the maximum value and
0 that there was not enough data of the term.
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Graphic 2 Evolution of the Price Index by sector
Source: self made through data collected in the INE (2018)
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Graphic 1 Evolution of interest in environmental issues in
Spain
Source: self made through data collected in Google trends
(2018)

In the case of fashion consumers, they do
not always know how harmful this activity is,
although, without realizing it, their decisions play
an essential role when it comes to improving the
sustainability of companies (Manzano Zambruno,
2014) because they can make they are more
transparent and responsible. The purchase
decision does not only depend on consumer
awareness, since consuming green labeled
garments is much more expensive (Parro, 2017).
This means that customers opt for the cheapest
option to be able to afford to buy clothes more
times a year, which causes the demand for
sustainable products to be reduced. In fact, family
spending in the textile sector in 2015 has dropped
considerably by 33.35%, despite the fact that
fashion is still the fourth best consumed in Spain,
after transport, housing and food.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
ECORFAN® All rights reserved.

Graphic 3 Evolution of national income by household
Source: Business association of textile, accessories and
leather trade (2015)

Therefore, if the prices of the goods increase
and the incomes of the households decrease, the
expense of the families has to be reduced in some
way in the consumption and in a decrease of the
quantity demanded for each price, when the
products are considered of the textile sector as
"normal goods" (Couñago Garrido, 2009).
Waste & Resources Action Program (2018),
says that you need to improve shopping habits,
learn to care for and keep clothes for longer periods
of time, in addition to recycling when they no
longer serve or donate is important if you want to
make the most of the garments and thus increase the
environmental benefits.
It is evident that the protection and care of the
environment is a global challenge, which will affect
future generations more than it does in the present
and that, therefore, all agents must be involved and
be Participants in the design and implementation of
practices that lead to an improvement in the care of
natural and environmental resources.
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Based on the comments, the objective of
this paper is to study the possible factors that may
influence the investment in environmental
protection of the textile sector, in addition to
publicizing its impact on the environment. This is
a matter of great importance since it is necessary
to bear in mind that the companies study carefully
in what to invest their capital to grow and
improve, but sometimes they leave aside such
important environmental issues.

In section 4 the results obtained are presented
and, finally, in section 5 reference is made to the
conclusions of the work, gathering the
bibliographic references used in section 6.

Based on this objective, our study analyzes
whether environmental regulation, the level of
polluting emissions and the turnover of the textile
sector have significant effects on the level of
environmental
protection
of
companies
(measured through the investment perform). That
is, the following hypothesis is developed: the
investment in environmental protection is
explained by the variables "Environmental taxes",
"CO2 emissions" and "Turnover" of the sector
and all of them are related to each other. To
validate this hypothesis, a quantitative analysis
based on the results obtained through a multiple
linear regression model, developed after the
corresponding analysis of correlations between
the variables, will be carried out.

At the beginning of the 70s, the textile sector
received numerous aids (Costa & Duch, 2005). It
tried to favor national production against foreign
competition and have a good productive capacity.
In general, this decade is characterized by great
productive growth, by the signing of the important
Multifibre Agreement that provides countries with
direct control of textile imports and by the good
economic situation in Spain. At the end of the 70s
and the beginning of the 80s a strong crisis was
unleashed, especially due to the fall in investment
and international competitiveness (Costa & Duch,
2005, CITYC, CCOO, & UGT, 2009).

The added value of our study is to focus the
analysis from a different perspective to that of the
literature consulted, in which some authors
analyze what factors affect CO2 emissions and
their behavior, based on economic growth and
environmental regulation (Torras & Boyce, 1998;
Balsalobre-Lorente, 2018) but do not focus on the
level of environmental protection or investment in
such protection.
The work consists of six blocks, including the
introduction: in section 2, the textile sector is
made known through a general study of the
historical and current perspective in Spain,
together with the explanation of the
characteristics of each one of the subsectors that
form it; the impact of the sector on the
environment is discussed and what are the reasons
why it is one of the most polluting sectors and the
relevant factors are presented to advance towards
the sustainability of the textile sector (factors that
will be taken as variables when perform the
analysis). Subsequently, section 3 explains the
main objective of the work, the hypothesis and the
methodology that will be carried out to analyze
the variables.
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2. Evolution of the textile sector, environmental
consequences and relevant factors for
sustainability
2.1. Historical and current perspective

In the 80s seeing the situation, the
government decided to address an industrial
reconversion, as the only alternative to get out of
the crisis and the textile sector took its measures of
industrial and financial sanitation since "this sector
was the one that most needed adapt to new
technologies " (Garaben, 1984). To all this, it must
be added that the great international competition
provoked a strong pressure towards the local
industry, focusing on the internal markets. In the
mid-1980s, Spain became part of the European
Economic Community and, little by little, imports
increased due to the increase in the offer of cheaper
and higher quality products from developing
countries (CITYC et al., 2009; Costa & Duch,
2005).
In the nineties, this sector was again affected
by an economic crisis, which caused a fall in the
demand for consumer goods, in addition to the
disappearance of numerous producers and
manufacturers, despite the fact that there was a
certain recovery was not strong enough (Costa &
Duch, 2005; CITYC et al., 2009).
In 2005, the Multifibre Agreement ceased to
be carried out and Spanish textile companies were
allowed to adapt better to foreign trade. Therefore,
the crises that this industry has gone through have
led to a profound restructuring (Costa & Duch,
2005).
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The textile sector has been immersed in
several crises that have affected its volume of
total companies (Molina, 2017). As shown in
Table 1, there is a decrease in the total number of
companies dedicated to this activity in recent
years that is largely due to the strong general
economic crisis suffered by Spain from 2008 to
2015.
Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

Total (in units)
26.792
25.133
22.881
21.545
20.854
19.763
19.302
19.494
19.441
19.726

Table 1 Evolution of the total number of companies in the
textile, clothing, leather and footwear industries
Source: Economic Development Institute of the Principality
of Asturias (2018)

Since the beginning of the crisis, the
number of companies has gradually fallen,
reaching a minimum of a total of 19,302
companies in 2013, when in 2007 it reached a
total of 26,792, that is, it was reduced in seven
years. 26.94%. From 2007 to 2016 a total of
26.37% was reduced, however, in 2016 you can
see how this sector takes a bit more strength
reaching almost reaching again a total of 20,000
companies.
The textile sector is developed throughout
the Spanish territory, but there are different areas
where there is more or less influence. In 2016, the
Valencian Community has the largest number of
companies in this industry, followed by
Catalonia, Andalusia and Madrid; on the other
hand, Ceuta and Melilla, Cantabria and
Extremadura have the lowest number of
companies (Instituto de Desarrollo Económico
del Principado de Asturias, 2018).
In terms of turnover, (Graphic 4) we can see
how sales have been hit by the strong crisis
because, just at the beginning of this, in 2007, the
textile sector collected a total of 23,246,868 €,
amount that goes down by 36.03% until the year
2015.
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Graphic 4 Evolution of the turnover by sector of the textile
industry, of leather and shoemaking in Spain
Source: Economic Development Institute of the Principality
of Asturias (2018)

It should also be noted that the five main
countries to which exports of the textile sector have
been destined have been France, Italy, Portugal,
Germany and the United Kingdom. On the other
hand, the five main countries to which Spain has
allocated its imports in the textile sector have been
China, Bangladesh, Turkey, Italy and Morocco.
Both exports and imports have increased
considerably in the last decade. However, the
balance has suffered highs and lows throughout this
stage, although always maintaining negative
values, that is, imports have always exceeded
exports. The best balance value was achieved in
2013, reaching a total of - € 2,747,330.4, a figure
that was not reached since 2003, however, the worst
data was reached in 2008, with the beginning of the
economic crisis reaching a total balance of - €
6,541,703.59 (Instituto de Desarrollo Económico
del Principado de Asturias, 2018).
2.2. The environmental impact of the textile
sector and the path towards its reduction
Converting raw materials into garments has very
negative environmental consequences and reducing
these consequences means making production
longer and more complex along with increasing
costs and delivery times. Producing sustainably
becomes, therefore, a challenge for textile
companies (Shen, Li, Dong & Perry, 2017).
In the textile sector (CNAE-13) it is necessary
to differentiate a series of activities, first, those that
are related to raw materials and second, those that
are related to the type of transformation that will be
carried out. In addition, in these stages we must
highlight the garment sector (CNAE-14) as this is
part of the textile sector's production process.
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These activities are developed through
various stages such as the preparation of raw
materials, spinning and weaving, making and
distribution (Consulting and Training Projects,
2007), stages in which the fashion industry deals
with materials and ready-made articles that make
use of a set of harmful materials for the
environment (Oliva, 2003). With regard to the
leather and footwear sector (CNAE-15), the fabric
comes from the skins of animals, which are
transformed thanks to a series of processes such
as obtaining the raw material, preparing the skin
and tanning and using the leather (McCann,
2012). In addition, the footwear industry works
with a wide variety of materials ranging from
leather, plastic or wood, among others. Each of
the processes of leather and shoes, carries with it
negative consequences not only environmental
but also for health due to flammable products
such as toxic solvents, used in adhesives and
cleaners, or the high concentrations of dust that
are created in the atmosphere (McCann, 2012)
causing environmental damage that is often
irreversible over water, soil and air (Martinez
Diaz, Borda & Smith, 2018).
Based on the above, compared to other
commercial sectors, the environmental impact of
this sector is particularly high, being the second
most polluting in the world after the oil industry.
The main problem is related to the discharge of
wastewater, as they carry with them a high level
of contamination due to the fiber finish, and all
kinds of chemical products that are used for their
transformation. The United Nations Organization
(2018) explains how the textile sector is the
second largest wastewater produced in the world.
In particular, to produce a garment it is necessary
to make use of approximately 200 tons of water
and 20% of the industrial pollution of water
worldwide is due to the dyeing and treatment of
textiles (Ellen Macarthur Foundation, 2017).
The Ellen MacArthur Foundation offers us
a study in which it states that the textile industry
generates waste that equals 50,000 million plastic
bottles per year, and 97% of the raw materials
used come from non-recycled elements (the
plastic represents 63%, cotton 26% and other
materials 11%) and less than 2% comes from
materials that are recycled. In addition, it should
be noted that approximately 53 million tons of
fiber are produced, of which 12% are discarded
throughout the process and only 13% of the
material is recycled after use.
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These processes have a negative impact, both
on people and on the environment, negative effects
on farmers, workers in factories and the
environment. Large amounts of water resources are
used, high volumes of waste are produced and
polluted in an obvious way deriving devastating
consequences for the environment and for people
(Luque González, 2018). The textile industry
depends for the most part on non-renewable
resources. Specifically, in this industry 70% of the
fibers used are synthetic and artificial and are made
with materials such as acrylic, cellulose, polyamide
or polyester among others.
But, sustainability is increasingly present in
large companies at the time of manufacturing their
products, as well as in the economic or government,
which means that when it comes to produce, and
other alternatives are sought. An example of this is
organic cotton, which has already been used by
numerous companies, such as Inditex and H & M,
but "making use of organic raw materials is not
enough, as there is still an excessive use of water
and energy" (Riaño, Riera, P. Gestal, De Angelis y
Marin-Camp, 2016). Polyester is the most used
fiber in this industry and this has great
consequences. When they wash, they release
microfibers that, as they are not biodegradable, end
up in rivers and marine organisms such as plankton.
This means that it affects the aquatic environment
since plankton, among others, is the food of
numerous marine species. And, finally they end up
in people when they eat fish or seafood. But not
only polyester generates negative effects, also,
fibers such as cotton have serious environmental
consequences (due to the use of fertilizers)
although, to a lesser extent (Perry, 2018).

Raw Materials
97% of
materials not
recycled

Clothes:
Negative consequences:
Waste water discharge
(2nd most contaminated
industry)
High levels of dust

Transformations
Flammable and
toxic products

Graphic 5 Production process of the textile sector and the
consequences for the environment
Source: self made based on Riaño, Riera, P. Gestal, De
Angelis and Marin-Camp (2016), Ellen Macarthur
Foundation (2017) and Perry (2018))
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The fact that the production process of the
textile sector has negative consequences for the
environment (Graphic 5) is due, among other
things, to the phenomenon "Fast fashion". This
phenomenon refers to the rapid rotation of the
supply with respect to garments, new collections
in very short periods of time, at low prices and of
low quality that make the clients feel attracted to
replace the clothes constantly what entails an
increase in textile waste (Barrios, 2012). "The
big" Fast fashion "chains will never be
sustainable" (Gómez, 2015).
Gómez (2015) says that making this industry
100% sustainable is not a simple process since it
makes great use of water, energy and chemical
elements that affect the ecosystem in the short and
long term and mitigate those consequences entails
a long process.
2.3. Factors that contribute to facilitate the
process towards sustainability in the
textile sector
Next, some of the factors that can favor the
sustainability of the textile industry are identified.
First, the level of investment in environmental
protection will be a key aspect that can be
influenced by other aspects such as the turnover
of companies, CO2 emissions, and environmental
taxes. This section discusses what your
contribution may be when it comes to making the
activities developed and the products made in the
textile sector more sustainable.
2.3.1. Investment in environmental protection
To reduce the level of pollution in the textile
sector, many companies invest in environmental
protection, as this investment allows them to
make their activities more sustainable. As shown
in Graphic 6, the total investment in
environmental protection reached its highest
figure (with respect to the analyzed data) in the
year 2000, reaching a total of €25,307,553.
In the following year this figure fell
considerably, specifically by 31.32%. From there,
the investment remains more or less constant until
2007, when the crisis period begins, and the figure
drops to € 9,544,479. The decline continues until
2014 when it starts to resurface, reaching €
4,689,348. The data between the year 2000 and
2008 have been collected in the Galician Institute
of Statistics (2018) and from 2008 to 2015 by the
Instituto Nacional de Estadística (2018).
ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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Graphic 6 Evolution of the total investment in environmental
protection in the Spanish textile sector
Source: self made through data collected in the INE and IGE
(2018; 2018)

Organizations that apply environmental
measures improve their image and can respond to
the new needs of their clients, thus obtaining a
competitive advantage (Salas Canales, 2018), an
additional reason for investment in this area, in
addition to the contribution with the environment.
2.3.2. Environmental taxes
Environmental taxes have been one of the control
instruments most traditionally applied as a tool to
achieve certain environmental objectives (Magadán
and Rivas, 2003). Specifically, taxes have been
introduced in order to mitigate pollution and
encourage the proper use of natural resources. That
is, the polluter has to pay these taxes.
This can be a factor that influences companies
when investing more or less in the environment,
since paying more taxes will mean that they have
less capital to invest. On the other hand, they can
also influence the sustainability of companies
because the higher these taxes are, the companies
will be able to become aware and will be
encouraged to carry out an activity that is more
respectful with the environment.
As seen in the following Graphic 7,
environmental taxes have suffered increases and
decreases in the period to be analyzed (2000-2015),
with 2015 being the year in which the highest
amount was collected with a total of €
20,857,000,000 representing 8.6% of the total taxes
of the Spanish economy. On the other hand, the
lowest value was reached in the period prior to the
crisis, in the year 2000 with a total of €
13,870,000,000.
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Once this step was taken, the percentage they
represent with respect to the total CO2 emissions
emitted by all Spanish industries in the 2008-2014
period was calculated, finally, multiplying said
percentage to the total and obtaining an estimate of
how much was issued between the years 2000 2014.

Graphic 7 Evolution Environmental taxes in Spain
Source: European Statistical Office (2018)

2.3.3. CO2 emissions
The textile industry generates a high level of CO2
emissions. These emissions, as reported by
Balsalobre-Lorente, Shahbaz, Roubaud, &
Farhani (2018), are related to economic growth,
in such a way that as the economy grows, more
investment will be made in innovation. This will
allow an improvement in the factors and
productive processes of the activity and, in turn,
improve in this aspect will mean a reduction in the
levels of CO2 emissions.
However, "there is evidence to suggest that
the increase in economic activity does not always
guarantee environmental quality" (BalsalobreLorente, Shahbaz, Roubaud, & Farhani, 2018). In
addition, "adequate environmental regulation
could accelerate effectively the technological
changes capable of reducing pollution" (Torras &
Boyce, 1998).
According to the latest data compiled in the
INE of 2014, (Graphic 8) the evolution of CO2
emissions in the textile sector in Spain have
decreased in the period of time 2000-2014, with
2007 being the year in which more emissions of
gases have occurred and the year 2014 the least.
These data have been obtained through the
National Institute of Statistics (2018) where first
the emissions of the sector have been extracted
between the years 2008 and 2014.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
ECORFAN® All rights reserved.

kt, thousands of tons

350,000.00
300,000.00
250,000.00
200,000.00
150,000.00
100,000.00
50,000.00
0.00

Graphic 8 Evolution of CO2 emissions in the textile,
clothing, leather and footwear industries
Source: self made through data collected in the INE (2018)

This drop in emissions may be due to the
increase in environmental awareness, as well as to
standards such as the Kyoto Protocol, which, as the
Organization for Ecology and Development (2018)
has, promotes the reduction of Greenhouse Gases
(GHG) to through the so-called emission rights.
This works in such a way that each member country
has a limit of emission rights, that is, it can issue up
to a certain percentage. If it goes beyond that limit,
it must buy emission rights in order to emit more
gases than initially considered. On the other hand,
if all the rights are not used, they can be sold to
other countries, creating the "Emissions Trading".
According to the data shown in Graphic 9,
which have been collected by the European System
of CO2 Trading (2018), the prices of emission
rights decrease considerably from 2008 to 2015 and
this is due to the excess of supply and falling
demand for rights (Planelles, 2017).
25.00
20.00

euros

These data show the total collection of
environmental taxes for the total of industries in
Spain in the aforementioned time period,
therefore, when the collection of environmental
taxes decreases, it may mean that companies are
improving their management in terms of
environmental protection therefore, they are
supported by those companies that do not carry
out sustainable activities. On the other hand, when
the collection of environmental taxes increases, it
could mean that companies are doing activities
that are harmful to health and the environment.

400,000.00

15.00
10.00
5.00

0.00
2008

2009

2010

2011

2012

2013

2014

2015

Graphic 9 Evolution of prices of GHG emission rights
Source: European CO2 Negotiation System (2018)
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2.3.4. Business figure
Heras and Arana (2011) find that companies with
better financial returns are more likely to have
certifications such as ISO 14001. In order to
analyze this effect in the available data sample,
the turnover is used as a proxy. This variable has
already been discussed when talking about the
current perspective of the sector, showing in
Graphic 4, how sales have been hit by the strong
crisis since 2007. Since that year, when the textile
sector collected a total of € 23,246.868, turnover
decreased by 36.03% until 2015.
millions of euros
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7.00
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200 200 200 201 201 201 201 201 201
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Textile industry

8.10 6.27 4.93 5.29 5.03 4.96 5.20 5.25 5.52

Confection

7.56 7.32 6.36 5.82 5.76 4.74 4.85 4.43 4.73

Leather and footwear 7.58 4.37 3.05 3.83 4.06 3.55 3.94 4.39 4.62

Graphic 4 Evolution of the turnover by sector of the textile
industry, of leather and shoemaking in Spain
Source: Economic Development Institute of the Principality
of Asturias (2018)

3. Methodology
Taking into account all that has been mentioned
up to now and, above all, the importance of the
environment, the main objective of this work is to
analyze how the factors mentioned in section 2.3
above can affect the investment made by
companies of the textile sector in environmental
protection in the period of time 2000-2015.
Specifically, the works of BalsalobreLorente (2018) and Torras and Boyce (1998) are
taken as a basis, where the authors analyze what
factors affect CO2 emissions and analyze the
behavior of these emissions, based on economic
growth and environmental regulation, among
others. Their conclusions indicate that it is evident
that the indicators are related.
At this point, it should be noted that the
novelty of our study is to focus the analysis from
another perspective. Given the importance of
investing in environmental protection for the
sustainability of business activities, the object of
the study is to observe which economic, legal and
environmental variables can influence their
variation in an efficient manner.
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Based on this objective, the following
hypothesis is developed.
Hypothesis:
The
investment
in
environmental protection is explained by the
variables CO2 emissions, environmental taxes and
turnover of the sector and all of them are related to
each other.
To study the hypothesis, an econometric
analysis will be carried out with the IBM SPSS
Statistics 24 program, starting with a bivariate
correlation analysis between the variables and
culminating with the elaboration of a multiple linear
regression model and the analysis of the results
obtained through of said model.
In particular, it is analyzed if the level of
polluting emissions, environmental regulation and
the turnover of the textile sector have significant
effects on the level of environmental protection of
companies, measured through the investment they
make. This process will be carried out taking into
account the following variables related to the textile
sector:





Total investment in environmental protection
(euros).
Environmental taxes (euros)
CO2 emissions (kt)
Business figure (euros)

As economic variables, turnover has been
selected because the better the development and
evolution of the company, the willingness to invest
in environmental protection will be greater.
Regarding legal factors, environmental taxes have
been selected since the level of taxes assumed by a
company may be a reflection of its position on the
opportunities to invest in environmental protection.
Regarding the environmental variables, CO2
emissions have been selected, because authors such
as Balsalobre-Lorente, Shahbaz, Roubaud, &
Farhani (2018) already highlight its importance
when explaining economic growth, which shows a
incentive to reduce these polluting emissions thus
investing in environmental protection. In addition,
it should be added that the availability of sectoral
data has been an aspect that has also been taken into
account when selecting model variables.
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The data has been obtained from various
sources, as discussed in section 2.3. In the case of
the total investment in environmental protection
in the Spanish textile sector, the data were
obtained in the INE and IGE; the data on CO2
emissions were obtained from the INE for the
period 2008-2014, the percentage they represent
was calculated with respect to the total CO2
emissions emitted by all Spanish industries in the
period 2008-2014 and this percentage was
multiplied by total to obtain an estimate of how
much was issued in the total period considered
since 2000; Regarding environmental taxes in
Spain, these data were extracted from the
European Statistical Office and data on the
turnover were taken from the Economic
Development Institute of the Principality of
Asturias (2018).
Regarding the treatment of these data, the
econometric analysis carried out is discussed
below.
3.1. Bivariate correlation
First, a bivariate correlation was carried out. The
aim is to observe whether or not there is a
relationship between the variables "x" and "y", as
well as the direction of the relationship (positive
or negative) and the intensity of this (the degree).
If there is a relationship between the variables,
knowing the value of one can anticipate the other.
If the relation between the variables is positive, it
indicates that both vary in the same sense, so that
if one increases the other will also. On the
contrary, if it is a negative relationship, both
variables will vary in the opposite direction. To
observe the degree of the relationship there are
several coefficients such as Pearson, Tau-b
Kendall and Spearman. In this case, the Pearson
correlation coefficient will be used. This
coefficient allows us to measure the intensity of
the relationship between the variables in a range
of -1 to 1 (Merino & Díaz, C Miguel Ángel Ruíz,
2006):

rxy =

∑xy
nsx sy

(1)

Equation 1 shows the Pearson correlation
coefficient (rxy). Within the equation, in the
numerator the "x" shows the referential scores of
the variable investment in environmental
protection, which come from subtracting the
direct scores minus the arithmetic mean. (𝑥ⅈ −
𝑥̅ ).
ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
ECORFAN® All rights reserved.

As for "and", on the one hand, it will refer to
the differential scores of the turnover, on the other,
to the referential scores of the environmental taxes
and finally to the referential scores of the variable
CO2 emissions. In the denominator, sx and s refer
to the standard deviations of the variables
respectively and n to the number of samples.
Regarding the possible results of this
coefficient, we indicate the following:




If rxy = 1, there will be a positive perfect linear
relationship. The closer to 1 the relationship
will have a positive trend.
If rxy = 0, there will be no relationship
between the variables.
If rxy = -1, there will be a perfect negative
linear relationship. When closer to -1, the
relationship will have a negative tendency.

The correlation coefficient has a property:
which is called the coefficient of
determination. This coefficient indicates what both
variables have in common, or otherwise, the
variance proportion of "y" explained by "x".
rxy2,

3.2. Multiple linear regression
The linear regression model is a method used to
analyze the dependency ratio between different
quantitative variables or, in other words, the way in
which they relate to each other. There are different
types depending on how many variables are going
to be analyzed, if there are two variables, the simple
linear regression model will be used and if, on the
contrary, more than two variables will be analyzed,
it will be the multiple linear regression model. In
this case, it will be a multiple linear regression
model of ordinary least squares where the
relationship will be quantified by the Pearson
correlation coefficient (Cea, 2002; Merino, Díaz &
Ruíz, 2006).
We will predict the values of the independent
variables to obtain the value of the dependent
variable through the formulation of the equation
that will represent the linear association that exists
between the variables that are going to be included.
The goodness of the fit of the model and its
significance will be analyzed to determine the
relationship that exists between the variables. It is
necessary to point out that in the regression we can
distinguish the dependent variable, which
represents the one whose variability we want to
analyze, and the independent variables that explain
the variability of the dependent.
CARREGAL-CASTRO, Laura, ALLÓ-PAZOS, María and
LONGARELA-ARES, Ángeles. Investment in environmental
protection in the textile sector: Influence of legal, environmental and
economic-financial factors. ECORFAN Journal-Mexico 2018.

20

ECORFAN-Mexico Journal

Article

December 2018 Vol.9 No.21 10-26
Based on the aforementioned theory, the
analysis focuses on four variables: total
investment
in
environmental
protection
(dependent), environmental taxes (independent),
CO2 emissions from the textile sector
(independent) and turnover (independent). This
model, therefore, is used in order to quantitatively
show the degree of relationship between the
dependent variable and the independent variables,
that is, to know the value of the dependent
variable from certain values that form the series
of independent variables (Cea, 2002; Merino et
al., 2006)
Yi =b0 +b1 X1i +b2 X2i +b3 X3i +ei

(2)

Where, Yi, equation (2) represents the
dependent variable (total investment in
environmental protection) and this is formed with
the linear combination of the independent
variables that are the Xi such that, X1 is the
variable environmental taxes, X2 is the variable
CO2 emissions and X3 the variable turnover. Add
that the a represents a constant and that the b1, b2
and b3 are the coefficients that accompany the
independent variables and represent the weight
they have in the equation. To finish, ei "is the
random component that collects everything that
the other independent variables do not explain"
(Merino et al., 2006).
𝒀𝒊
𝑿𝟏
𝑿𝟐
𝑿𝟑
𝒃𝟏
𝒃𝟐
𝒃𝟑
𝒆𝒊

Total, investment in environmental protection of
the sector
Environmental taxes
CO2 emissions from the sector
Number of businesses in the sector
Coefficient of environmental taxes
Coefficient of CO2 emissions
Coefficient of the turnover
Random component

Table 2 Composition of the regression equation
Source: self made

Therefore, the strategy that has been
followed to carry out the exploratory approach
can be summarized in the process collected in the
following graphic (Graphic 10):
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Literature review (selection of
variables)
Collection of available data
Correlation analysis
Linear regression
Graphic 10 Process of the exploratory approach
Source: Self Made

4. Results
4.1. Exploratory
correlations

analysis:

the

matrix

of

To begin the explanation of the results, an analysis
of bivariate correlations will be carried out, where,
as Cea (2002) points out, so that the effects of the
independent variables in the dependent variable can
be measured more precisely they will select those
variables that do not have an excessively high
correlation because "it causes the estimation of the
coefficients to be less precise".
Investment Environmental CO2
taxes
emissions

Pearson
1
-,659**
,586*
Correlation
Next
,006
,022
(bilateral)
N
16
16
15
Environmental Pearson
-,659**
1
-,073
taxes
Correlation
Next
,006
,797
(bilateral)
N
16
16
15
CO2 emissions Pearson
,586*
-,073
1
Correlation
Next
,022
,797
(bilateral)
N
15
15
15
Business
Pearson
,922**
-,497
,762**
figure
Correlation
Next
,000
,050
,001
(bilateral)
N
16
16
15
Next
,000
,015
,034
(bilateral)
N
16
16
15
** Correlation is significant for the bilateral 0.01 level).
*. Correlation is significant for the 0.05 level (bilateral).
Investment

Business
figure

,922**
,000
16
-,497
,050
16
,762**
,001
15
1

16
,000
16

Table 3 Correlation matrix
Source: Own elaboration based on the bivariate correlation
model obtained with IBM SPSS Statistics
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As can be seen in Table 3, CO2 emissions
and investment show a significant correlation
since p = 0.022 <0.05 and also the relationship of
these two variables is a positive linear relationship
because rxy= 0.586," that is, the variable CO2
emissions explains 34% of the investment, since
rxy2 = 0.343 and, they vary in the same direction,
so that as CO2 emissions increase (or decrease) it
also increases (or decrease) the investment.
Environmental taxes and investment, in
turn, present a very significant correlation since p
= 0.006 <0.01 and, unlike CO2 emissions and
turnover, it has a negative linear relationship rxy =
-0.659. This means that when the investment
variable increases (decreases) the environmental
taxes decrease (increase) explaining 43% of the
investment variable since rxy2 = 0.434.
The turnover and the investment show a
very significant correlation as well, p <0.01, in
addition to having an almost perfect positive
linear relationship, since the value of the
coefficient is very close to 1 rxy = 0.922. To
understand this relationship, this can be explained
in such a way that if the turnover of the sector
increases (or decreases), as a result the investment
will also increase (or decrease). Turnover,
therefore, explains 85% of the investment
variable since rxy2 = 0.85.
As has been mentioned, an excessively high
correlation, such as that between turnover and
investment, "causes the estimation of the
coefficients to be less precise" (Cea, 2002), so to
measure the effects more precisely of the
independent variables in the dependent variable
only those variables that do not have an
excessively high correlation will be selected. In
this case, environmental taxes and CO2
emissions, but not the turnover.
Factors
Investment
environmental
protection

in

Environmental
taxes
CO2 emissions
Business figure

Expected
effects
Negative
Positive
Positive

Table 4 Impacts of the factors that can influence the
investment in environmental protection of the textile sector
Source: Own elaboration through the multiple linear
regression model obtained with IBM SPSS Statistics 24
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4.2. The regression equation
Taking into account the correlation that exists
between the variables, the multiple linear regression
analysis will be performed to know the shape of the
relationship, that is, which is the dependent variable
and which independent ones.
Based on the theory analyzed, it is considered
that the dependent variable Yi is the investment in
environmental protection and the independent
variables (X1) and (X2) environmental taxes and
CO2 emissions respectively. As explained in
section 4.1. the turnover will no longer be included
as a dependent variable in the model because it
presented an excessively high correlation with the
investment in environmental protection. We start
by calculating the regression equation, whose
coefficients are observed in Table 4.
Model
1

(Constant)

Environmenta
l taxes
CO2 emissions
Model

1

(Constant)
Environmenta
l taxes
CO2 emissions

Non-standardized coefficients
B
Typical error
28.373.570,96
16.914.742,77
0
0
-,003
,001
4,286
Standardized
coefficients
Beta

1,219
T

Next
.

-,613

1,677
-3,983

,119
,002

,541

3,516

,004

Table 5 Coefficients of the regression equation
Source: Own elaboration through the multiple linear
regression model obtained with IBM SPSS Statistics 24

Therefore, the resulting regression equation
would be the following:
Investment = 28,373,570,960 − 0.003 ∗
Environmental Taxes + 4,286 ∗ CO2 emissions

(3)

The non-standardized coefficients, the "B"
represent the value of the coefficients that form the
previous equation. These provide more accurate
information than the Pearson correlation
coefficient, since they indicate how much the
dependent variable varies when one of the
independent variables varies one unit, keeping the
others constant.
The order in the origin (28,373,570.96):
represents the constant and determines what is the
estimated value of the investment if you could
cancel the variables environmental taxes and CO2
emissions.
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Taxes (-0.003): it is a negative coefficient
which means that the estimated relation between
the dependent variable (investment) and the
independent variable (taxes) is inverse. That is,
the variable Taxes indicates that if everything else
is kept constant an increase (decrease) of €
1,000,000 in said variable, will correspond to a
decrease (increase) of € 3,000 in investment. CO2
emissions (4,286): it is a positive coefficient,
therefore, the estimated relationship between the
dependent variable (investment) and the
independent variable (CO2 emissions) is direct.
That is, the CO2 emissions variable indicates that
if everything else remains constant an increase
(decrease) of a KT in said variable, corresponds
to an increase (decrease) of € 4,286,000 in
Investment.
4.3. Evaluation of the model
Finally, "once the regression equation is
estimated, it is interesting to know how well the
model obtained predicts the variability of the
dependent variable" (Cea, 2002). For this, the
goodness of fit and the significance of the model
will be observed.
4.3.1. Goodness of fit
Model

R

R
square

R
Typical error
squared
of
the
adjusted estimate
1
,847a ,717
,670
5.000.240,539
a. Predictors: (Constant), CO2 emissions, environmental
taxes.
Table 6 Summary of the multiple linear regression model
Source: 0wn elaboration through the multiple linear
regression model obtained with IBM SPSS Statistics 24

As can be seen, in Table 5, R2 = 0.717 this
means that 71% of the variation in the variable
"Investment" can be explained by the variation
suffered by the variables "Environmental taxes"
and "CO2 emissions". 28.3% of the variability
remains unexplained due to variables that have
not been considered.
This value of R2 has a series of limitations,
so it is considered that in order to measure the
goodness of the adjustment it will be more
accurate to analyze the adjusted R2, since this
corrects the overestimation that may exist in R2.
Therefore, in this case, R2α = 0.670 which means
that the variables "Environmental taxes" and
"CO2 emissions" explain 67% of the variance of
the variable Investment.
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As this value is close to the unit, it can be said
that there is a good fit.
4.3.2. Significance of the analysis
This section tries to show, through the results
obtained in Table 6, the effect that the variables
"Environmental taxes" and "CO2 emissions" have
in the prediction of the variable "Investment".
Therefore, the following hypotheses are proposed
to know whether the model is explanatory or not:
H0: β1 = β2 = 0
H1: β1 ≠ β2 ≠ 0
Where H0 is the null hypothesis and its
rejection means that the model is explanatory and
statistically significant; and where H1 is the
alternative hypothesis. To know how significant the
model is, you have to know the value of the F.
Model
1 Regre
ssion

Sum
of gl
squares
760.486.158. 2
800.000

Half
quadratic
380.243.079
.400.000

F
15,
208

Next

,0
01
b

300.028.865. 1 25.002.405.
400.000
2 450.000
1.060.515.02 1
4.000.000
4
a. Dependent variable: Investment.
b. Predictors: (Constant), CO2 emissions, environmental
taxes.
Resid
ual
Total

Table 7 ANOVA
Source: Own elaboration through the multiple linear
regression model obtained with IBM SPSS Statistics 24

As noted, the level of significance is p =
0.001, which indicates a high level of significance.
The probability of success if you reject H0 is
99.99%. This means that the model is explanatory
and that there is a significant linear relationship
between the variables.
All this can lead us to reason that companies
in the textile sector make the decision to invest in
environmental protection based on variables such
as "Environmental taxes" and "CO2 emissions",
because these show a high degree of significance
with respect to to "Investment”.
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5. Conclusions
Companies carefully study what to invest their
capital to grow and improve as much as possible
throughout their lives, but sometimes they leave
out issues as important as the environment.
Therefore, the main objective of this work has
been to show what factors can influence
companies in the textile sector, when investing in
environmental protection. In particular, legal
factors such as environmental taxes, economic
factors such as the turnover of the sector and
environmental factors such as CO2 emissions
have been taken into account.
As mentioned in section 2, the historical
evolution of the textile sector in Spain has been
characterized by the large number of crises that it
has had to go through, being these reasons for the
great restructuring that subsequently suffered. At
the same time, it was considered important to
show what is the impact that this industry has on
the environment; highlighting that it is the second
most polluting planet, due to the large amount of
waste generated. In order to study this problem,
factors that may be influencing investment in
environmental protection by companies have
been identified.
Taking into account the analyzed factors, in
section 3 the hypothesis has been put forward that
the investment in environmental protection can be
explained by the variables "Environmental taxes",
"CO2 emissions", and "Turnover" of the sector
and, that they are all related to each other. This
hypothesis has been explained through a bivariate
correlation analysis and the elaboration of a
multiple linear regression model.
In this regard, through the results obtained
in section 4, it is concluded that legal factors may
be playing a very important role. The variable
environmental taxes is a proxy variable that
indicates, as already mentioned, the total
collection of environmental taxes for the total of
industries in Spain and not only in the sector. This
variable, therefore, explains part of the variation
in investment in environmental protection since,
on the one hand, paying more taxes will mean that
companies have less capital to invest and, on the
other hand, that they pay environmental taxes will
mean that they are not carrying out a sustainable
activity. Specifically, it is observed that, when
more has been collected, there is less investment
in environmental protection.
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Therefore, taxes can be an incentive for
companies to be more sustainable, because they
will not be interested in paying taxes that can be
saved. It should be noted that taxes are the ones that
explain the investment, that is to say, as tax
collection decreases means that companies in the
textile sector invest more in sustainability, since
these taxes have been introduced in order to reduce
the level of pollution.
On the other hand, environmental factors also
explain much of the investment. Appropriate
environmental regulation could accelerate
effectively the technological changes capable of
reducing pollution. As has been observed, as CO2
emissions increase, investment in protection also
increases, so it is concluded that this may be due to
limitations such as the Kyoto protocol where each
member country has a limit on emission rights.
How many more gases are emitted by these
countries, these will have to buy more emission
rights, that is, it is invested to be able to emit more
harmful gases.
Therefore, to try to design more effective future
policies in terms of promoting investment in
environmental protection, the following should be
recommended.


The economic incentives are not clear
enough, so it would be advisable to take into
account more economic variables so that the
results are more accurate.



Environmental variables have more weight
than the legislative ones, because the results
obtained indicate that taxing is not the most
effective. On the contrary, the regulations
relating to CO2 emissions, how the Kyoto
Protocol can work. That is, the regulations
that are most effective could be those that
raise awareness and not those that have a sole
purpose of collection. Therefore, it would be
advisable to analyze other legislative
variables that could be more specific.

The model of this work has been carried out
with respect to the temporal period 2000 - 2015,
that is to say with a total of 16 observations. This
sample size is considered sufficient because, as
explained by Cea (2002), the criterion of having 5
to 10 times more cases than independent variables
is met. In this case, the analysis is formed by two
independent variables, therefore, it could be said
that the minimum number of observations is
reached.
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However, the results would be more solid
with a larger sample, although in this case, it has
not been possible since the INE only offers data
at the sector level for that temporary period.
For future analyzes carried out with respect
to this topic, it would be interesting to cover a
greater number of significant variables that may
affect investment in environmental protection of
the textile sector, to take into account other
aspects that may influence, as much or more, than
those already analyzed in this work. Another
interesting topic would be to see the relationship
between different economic sectors in Spain with
respect to environmental protection and what
could be the degree of complementarity between
them in this aspect.
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Abstract

Resumen

Objectives, methodology

Objetivos, metodología

This research seeks to demonstrate that new generations
promote new ways of carrying out the teaching-learning
process, and this is not intended to devalue previous
methods, but to visualize the application of various
technological tools that guide the education not only become
more agile, but also, no longer fall into the fact that to learn,
you have to be in a classroom, currently, learning must be
available to everyone, at any time and place. We will use the
quantitative method, where we will show how important and
significant it is for young people to apply technological tools
to learn.

Esta investigación busca, el demostrar que las nuevas
generaciones promueven nuevas formas de llevar a cabo el
proceso enseñanza- aprendizaje, y no con esto se pretende
desvalorizar los métodos anteriores, sino el visualizar la
aplicación de diversas herramientas tecnológicas que dan
pauta a que la educación no solo se vuelva más ágil, sino
además, ya no se caiga en el hecho de que para aprender, hay
que estar dentro de un salón de clases, actualmente, el
aprendizaje debe estar al alcance de todos, en cualquier
momento y lugar. Utilizaremos el método cuantitativo,
donde mostraremos qué tan importante y significativo es
para los jóvenes la aplicación de herramientas tecnológicas
para aprender.

Contribution
This article aims to demonstrate the importance that
technological tools currently have in all areas of the lives of
learners, so much so that, as knowledge impartors, we must
understand that instead of trying to prohibit them in the
classroom , we have to generate processes of inclusion, so
that students feel more attracted to the methods of study and
it is not a pretext to be able to carry out activities or
examinations not to be in person in the classrooms, currently,
it should also be understood that Distance education is
another way to learn
Millennials, Education, Technological Tools, TeachingLearning, Critical Thinking

Contribución
Este artículo, tiene como objetivo el demostrar la
importancia que tienen en la actualidad las herramientas
tecnológicas en todos los ámbitos de la vida de los
educandos, tanto, que, como impartidores de saberes,
debemos entender que en lugar de tratar de prohibirlos en el
aula, tenemos que generar procesos de inclusión, para que los
alumnos se sientan más atraídos a los métodos de estudio y
no sea un pretexto el poder realizar actividades o exámenes
el no estar de forma presencial en los salones, actualmente,
se debe entender además, que la educación a distancia es otra
forma de aprender.
Millennials, Educación, Herramientas Tecnológicas,
Enseñanza-Aprendizaje, Pensamiento Crítico
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Introduction
Millennials: are a generation of children born
after Generation X (from 1965 to 1976), they are
located between 1977 and 1995. Perhaps the
most common date of birth is from 1980 to 1995,
they are also called Generation Y, the Peter Pan
or Generation Boomerang. (Millennial
Generation, 2018)
It has always been said that one of the
paradigms of education is that the more you learn,
the more you have doubts, that is how, as
nowadays, students are involved in an
accumulation of technological tools, which are
increasingly more competitive, which is that the
educational process is wearing more and more,
however, we must note that current generations
require activities that allow them to make their
learning process more meaningful, and that
includes the power to generate technological
resources that invite you to search, development
and implementation that in turn provide new
methods that keep the members of a group
captive, either face-to-face or virtual, so that, in
this way, not only their talents become evident,
but also , their new contributions to the society
that surrounds them and also influences their
professional development.
However, all this prevails over the fact that,
although education must be modified and updated
to new ways of imparting it, we must also be
assertive about the fact that not all of us learn in
the same way, however, technological resources
they are surpassing traditional methods and
millennials, they are the first to acquire and share
new knowledge through these resources that are
increasingly needed as social networks, tutorials,
videogames, virtual chat tables, online
appointments, etc.
We will also show the main apps that the
young people belonging to the study team use and
the time they occupy of a normal day in the use of
the various online devices for this purpose.

The teacher therefore becomes an expert
guide and monitor in the activities of the students,
that is why, we have the obligation to, also get
soaked not only in the use, but also in the
development
of
new
technologies
and
technological prototypes that help to spread
knowledge among young people, and do it in such
a way, that it is attractive, agile and easy to
understand for them.
1.

Millennials, what are they and how are
they changing the world?

They are young people born in the early nineties,
whose main characteristic is to live permanently
connected to the internet through a screen or mobile
device, where reality and virtuality are part-for
them-of the same world; have the advantage of
being considered MULTITASKING, that is, they
are able to carry out different tasks using the same
means or different media, accessing different types
of information in real time, what is known as Omnichannel, their way of socializing is precisely
through a screen, they are addicted to the app's that
are offered on the internet and social networks,
consult, share and comment on them, it has become
the main activity they perform on their
smartphones.
On the other hand, they are very critical and
demanding people, where for them the online
shopping experience is an aspect that has gone viral,
so if any site does not meet their expectations, they
easily forget about it and even do negative
recommendations; their influence sometimes goes
beyond their community or the society of which
they are a part, many of them are called Influencers,
with all the connotations that this implies.
2. How do Millennials learn?
Currently, for young people, it is very explanatory
to be able to access video tutorials, e-books, chat
rooms between friends or study groups and internet
searches.

Our central hypothesis is based on the fact
that this article will show that, while the
Millennials have come to revolutionize the way of
life of today's society, they also try to streamline
all processes to get closer to acquiring or sharing
knowledge, and its critical thinking becomes
more agile as they allow approaching new
teaching methods, such as the use of online
tutorials and videos.
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Figure 1 Main information access apps (Google images,
2018)

That is why, Millennials sometimes
consider that going to a classroom will only cause
them to waste their time, since they believe that
teachers limit their creativity and cognitive
development in a significant way, having all the
possibilities of learning within the reach of their
electronic device, pretend that, only when
accessing a web page, they will understand the
entire context of what is shown there.
The use of these technological tools, by
themselves, does not guarantee the absorption of
knowledge, especially when accompanied by the
use of social networks, online games, digital
conversations, etc., all pretending to do at the
same time. Young people today, are considered
capable of performing several tasks at the same
time, and if that can be done from a single
instrument, (call computer, lap, cell phone or
tablet), it is even better.
3.

Traditional
education

education

vs

Millennial

The Transmission Model or traditional
perspective conceives teaching as a true art and
the teacher as an artisan, where its function is to
clearly explain and gradually expose their
knowledge, focusing centrally on student
learning; the student is seen as a blank page, a
marble to be modeled, an empty glass or a piggy
bank that must be filled. The student is the center
of attention in traditional education. (Education
in Values, 2018).
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Currently, we can see that educational models
have undergone drastic changes in the fact that their
functionality, no longer applies in these times,
previously, the teacher was the center of learning,
from it, tasks were generated and processes were
given by the activities that emanated from him, the
role of the student was passive, that is, was only
responsible for receiving knowledge through the
board and the notes that, year after year, taught by
the teacher, this generated the same responses by
young people who observed that their level of
understanding was given by the qualification of a
test (oral or written) and did not take into account
other types of skills inherent in the student body;
there was a limitation in the didactic and
pedagogical methodology in which there was a
palpable lack of innovation, which could be
translated into a unilateral process, where there was
no room for empathy or the tutorial processes for
the different individuals that required it, the process
was the same for all, generating confusion, since
not all of us learn under the same methods.

Figure 2 The traditional school (Google imagenes, 2018)

The new educational trends, on the other
hand, have as the central author the student, who
has a totally active and adaptable role to the use of
different technological and computer tools, for him;
On the other hand, time is no longer a limitation,
since you can learn anywhere, at any time that is
appropriate, you no longer need to be physically in
a certain space to have access to information and
this results in an increase More and more tangible
of the virtual classes, that is to say, each time the
students get closer to this way of learning, of
approaching the notions of learning.
Teachers become facilitators in this way, and
peers allow spaces for consultation and
collaboration when allowed, that is, students
become adaptable and open to sharing new ways of
capturing information, and most importantly, this it
allows them to compete and exchange knowledge
not only at an environmental level, they become
part of the information society at a nation,
continent, and even transcending borders.
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This also implies that schools must change
educational paradigms, based on the demands
made by millennials, that is, to generate greater
research, communication and collaboration
capacities among their peers and the environment,
this form of learning, It allows us to have many
visions of the things that they live and of which
they are a part, and their methods to solve
situations, adapt to the resources that surround
them at that moment, therefore, solving a problem
can be carried out nowadays thousand ways, so
they use different technological tools such as
smartphones, laptops, tablets, and everything that
brings them closer to the network of networks.

Today we know that the educational process can be
generated in different ways, and there is also a great
relationship between how to learn, how to
memorize and how to teach (where the teacher or
facilitator intervenes))

Figure 4 The Neuroeducational process (Corporacionaem,
2018)

5. Technological tools with greater use by
Millennials.

Figure 3 Millennial Education (Google imágenes, 2018)

4. Where does this new educational trend lead
us?
It is a fact that we are facing an abysmal change
in education, we are already in a stage where we
are surrounded by technology and in this way, we
understand the new information and discoveries
that occur every day, however, we are also in the
stage of understanding how young people think,
how they feel and how they make decisions, for
that, they take into account the educational needs
they have as individuals and the response they
generate.

Currently, many IES higher education institutions
and their teachers have to adopt new disruptive
strategies that are associated with the 4.0
revolution, as this allows us to begin meeting the
new needs, styles and learning styles of the
Millennials students; it is for this reason that, next,
it will be shown how important and significant it is
for the students the application of technological
tools for the construction of their popio learning,
being this core part of this article.
To carry out this objective, we began with a
study which allows quantitative research to be
carried out in the IES, said higher institution has
approximately 4,800 students; therefore, it is
considered to apply the following formula to obtain
a sample size, having a margin of 5% and a
confidence level of 95%.
𝑧 2 (𝑝∗𝑞)

The new trend that is shown as an integral
part of education is the aforementioned
NEUROEDUCATION, this one "takes advantage
of the knowledge about how the brain works
integrated with psychology, sociology and
medicine, in an attempt to improve and enhance
both the processes of learning and memory of
students, as those of teaching by teachers."
(Arroyo, 2018). In other words, learning takes
place, first from an emotion, then as part of the
inherent curiosity of all human beings and as a
consequence, attention is generated towards a
specific or necessary issue or process at a specific
time of the student's life, to, as a consequence,
provide new knowledge, new uses and
technological tools, etc.

𝑛=
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𝑒2+

(𝑧2 (𝑝∗𝑞))
𝑁

(1)

Statistical equation for population proportions
n = Sample size
z = Desired confidence level
p = proportion of the population with the desired
characteristics (success)
q = Proportion of the population without the desired
characteristic (failure)
e = Level of error willing to commit
N = Size of the population
Figure 5 Formula simple calculation (Corporacionaem, 2018)
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Taking into consideration the sampling by
applying the formula shown in Figure 5, it results
in a total of 356 students, which were considered
to apply a test, which aims to identify which tool
they use frequently and in which they pass more
time, as well as the importance of a teacher
presence sharing materials with technological
tools to support students, and finally identify what
is the tool that students use most to support their
subjects, all mentioned is to be able to check and
demonstrate the importance that currently have
the technological tools for Millennial students as
a new form of meaningful learning.
Therefore it shows the importance of social
networks, for Millennial students, since for this
generation they are one of the tools where they
spend more time as shown in Figure 1.
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Millenial generation, are very accustomed to
have a device that allows you to have Internet
connection, and just have access to the search
engine, type the subject and have too much
information, which can sometimes confuse the
knowledge they have acquired in person.

10

E- BOOKS

It is important that the teacher shares materials and
learning tools that reinforce what is seen in class,
through a technological tool.

Graphic 2 Importance for Millennials, that the teacher
includes technological tools in class

Tool where Millenials spend more time
OTHERS

In Graph 2, it is shown that more than 60% of
students give a positive response, since they feel
even more identified by the use of tools.
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Based on the previous paragraph, it was
necessary to identify what is the technological tool
that Millennial students use frequently, when they
need any help on any topic or research they need to
perform, for that, in Graph 3, it shows that the
videotutoriales are your great support to reinforce
your knowledge and keep building it, since it is
your main source of information.
180

Graphic 1 Millennials use and spend more time
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Likewise, it is also investigated, about the
importance of the teacher including technology in
their subjects even being presential, since for the
students it means to relate them more in their
world, and in this case the teacher has to step aside
to the technological tools update educative, that
allow to strengthen the teaching-learning
techniques that it offers to its students, with the
objective that their students feel in their same
technological world mixing the knowledge and
knowledge of the subjects that they are studying
in their moment, thus also helping that the student
can build their own knowledge and this is
significant.
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Graphic 3 Technological tools that Millennials use frequently
to support their subjects
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Results
According to the research carried out, it can be
observed that millennial students are very
accustomed to the use of technology and for that
reason they would not know the world without the
help of the internet, this is how, as in the current
21st century, this generation has been able to
cover certain deficiencies in various areas, which
can be social, economic, and learning, since it is
enough, with a device that is connected to the
internet to be able to consult any type of
information that requires at any time, contact
friends, family and even work online, which for
them technology is the most important.
Currently, the teacher has to be a facilitator
for the Millennial student, which is why it must
be updated in technological tools and new
teaching-learning strategies, which motivate the
student inside and outside the classroom, so that
together they can build knowledge signficative.
Millennial students, technology is deeply rooted,
and that is why everything that surrounds it must
be on the same line.
Conclusions
Millennial generation works in a variety of
technological tools to be able to socialize, distract
or learn, but in this case, what is the role of the
teacher? Well, according to the researched, the
teacher is only the person who guides and
reinforces that knowledge, by means of
technological tools, such as video tutorials, since
this is one of the tools most often used by
students, and it also facilitates their learning, since
they must identify how to learn to build their own
learning, that with the demacía of information that
exists, it can be confused.

Corporacionaem. (30 de julio de 2018).
Corporacionaem.
Obtenido
de
http://www.corporacionaem.com/tools/calc_muest
ras.php
Educación en Valores. (18 de julio de 2018).
Obtenido
de
https://diananahir.wordpress.com/educaciontradicional-ventajas-y-desventajas/
Generación Millennial. (08 de julio de 2018).
Obtenido de https://generacionmillennials.science/
Google images. (10 de julio de 2018). Obtenido de
https://www.google.com.mx/search?q=images+de
+aplicaciones+web&tbm=isch&source
Google images. (18 de julio de 2018). Obtenido de
https://www.google.com.mx/search?q=educaci%C
3%B3n+tradicional&source=lnms&tbm=isch&sa=
X&ved=0ahUKEwiB36bQlqrcAhUDXq0KHZMt
BzcQ_AUICigB&biw=1366&bih=662#imgrc=3te
i8JSTiuBjVM:
Google imágenes. (19 de julio de 2018). Obtenido
de
https://www.google.com.mx/search?q=educacion+
en+los+millennials&source=lnms&tbm=isch&sa=
X&ved=0ahUKEwjbmvG936vcAhWI6IMKHWjd
BEUQ_AUICigB&biw=1366&bih=662#imgrc=O
Ax4_HaOwAb3eM:
PNUD. (2007). External Debt and the Millenium
Development Goals: A New Sustainable
Framework. Nueva York: Naciones Unidas.

So the teacher has to be updated in the
millennial environment, to find alternatives that
allow them to digest the information, which will
be of great help to clarify doubts that may have in
the future.
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Abstract

Resumen

Climate change is a reality that is becoming more and more
evident. The willingness to facing this challenge, together with
growing environmental awareness, favours the emergence of
currents in favour of a sustainable economic model that respects
the environment. Due to the main environmental impacts are
generated by industries, this paper focuses on explaining the
investment in environmental protection of the technological
sector in its branch of electronics manufacturing. In order to
achieve this objective, it is carried out a study of the different
variables that may affect this type of investment and what type
of influence may wield. An attempt is made to understand the
relationship between organisations and the environment to reach
conclusions that favour the development of policies and the
reduction of environmental impacts. The methodology
consisted of two types of statistical analysis: correlation analysis
and regression analysis. The results obtained seem to reveal that
the economic, ecological and legal variables show a high
interaction with the evolution of investment in environmental
protection. However, the economic and ecological factors are
those that seem to explain the evolution of this type of
investment.

El cambio climático es una realidad cada vez más evidente. La
disposición a afrontar este reto, unida a la creciente
concienciación medioambiental, favorece la aparición de
corrientes a favor de un modelo económico sostenible y
respetuoso con el entorno. Debido a que los principales
impactos ambientales son generados por las industrias, este
trabajo se centra en explicar la inversión en protección
medioambiental del sector tecnológico español, en su rama de
fabricación de componentes electrónicos. Para la consecución
de dicho objetivo, se lleva a cabo un estudio de los factores que
pueden afectar a este tipo de inversión y qué influencia pueden
ejercer. Se intenta comprender la relación existente entre las
organizaciones y el medioambiente con la intención de alcanzar
conclusiones que favorezcan el desarrollo de políticas y la
reducción de los impactos ambientales. La metodología aplicada
ha consistido en dos tipos de análisis estadísticos: correlación y
regresión. Los resultados obtenidos parecen desvelar que las
variables económicas, ecológicas y legales muestran una alta
interacción con la evolución de la inversión en protección
medioambiental. Sin embargo, los factores económicos y
ecológicos son los que parecen explicar la evolución de esta
inversión.

Green economy, Investment, Environmental protection,
Technological sector, Electronics manufacturing

Economía verde, Inversión, Protección medioambiental,
Sector tecnológico, Fabricación de componentes
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1. Introduction
During the last decade, society has faced many
environmental challenges such as global
warming, uncontrolled emissions of gases,
intensive
exploitation
of
resources,
desertification, pollution of the oceans or the
extinction of animal species, among others.
Consequently, the fact of knowing how to face
these situations from awareness and logic has
been gaining increasing relevance.
Currently, one of the answers to the
environmental concern is the emergence of the
green economy. This tendency has been favored
by the disenchantment with the prevailing
economic panorama, the financial and economic
crises and the failure of the market during the first
decade of the 21st century (Vargas, Trujillo and
Torres, 2017).
The broad concept of green economy can be
defined as the improvement of human wellbeing
and social equity, while significantly reducing
environmental risks. In other words, it is an
economy with low emissions, which uses
resources in the most efficient way and which has
the support and support of society (United
Nations Environment Program, 2011).
The green economy must be supported by
three fundamental strategies: the reduction of
carbon emissions, greater energy efficiency and
the use of natural resources (Carfi & Schilirò,
2012; Vargas et al., 2017). In order to implement
and develop these strategies, political support at
the regulatory level is necessary, as well as
support through public or private investments
(Vargas et al., 2017).
In this way, we can invest in measures that
help reduce the tons of carbon emissions or
greenhouse gases (GHG) harmful to the
environment (Galvin, 2015), measures that
contribute to increasing energy efficiency, so that
to carry out the same activities energy
consumption is lower or more activities are
carried out with the same consumption (Croucher,
2011) and measures that facilitate the
development of respectful manufacturing
processes with the environment making
responsible use of natural resources and reducing
their consumption (Rivet, 2017).
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The economy and the environment achieve a
high degree of interaction, due to the environmental
awareness of society, since most of the productive
activities are the cause of the damage to the natural
environment. Therefore, they directly affect social
dynamics (Vargas et al., 2017).
The beginning of environmental awareness
on the part of companies is evident in the United
Nations Conference on the Human Environment in
1972, also known as the Stockholm Declaration.
This fact represented a turning point for companies
and for the protection of the environment.
Subsequently, in 1983, the World Commission on
Environment and Development was created with
the objective of questioning the contemporary
model of production and consumption. All this
would be materialized in 1992 as the Rio
Declaration on Environment and Development.
Therefore, from the business point of view,
the concept of environmental responsibility must be
taken into account, which consists of the integration
of environmental concerns into the decisionmaking process and into the daily operations of the
companies. Given that there are multiple factors
that can influence the decisions of companies when
investing in environmental protection, In the
present work, the influence of some of them will be
observed, focusing on the situation of the
technological sector or ICT sector (Information and
Communication
Technologies)
and,
more
specifically, in the branch of manufacture of
electronic components.
This sector has been chosen because of the
crucial role it plays as a basis for the digitization of
traditional sectors (Eyraud and Clements, 2012). It
must be borne in mind that the international
framework of current business development is
marked by two fundamental issues: the
globalization of the economy and the technological
revolution. These aspects will suppose high rates of
innovation,
technological
progress
and
productivity, intrinsic characteristics of the ICT
sector.
These aspects will suppose high rates of In
recent years, there has been a growing
incorporation of new technologies to the production
model of companiesinnovation, technological
progress and productivity, intrinsic characteristics
of the ICT sector.
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This commitment to ICT goes hand in hand
with greater environmental awareness because,
taking into account data from the Spanish
Instituto Nacional de Estadística (INE), the ICT
products manufacturing branch spent €
48,732,278 on environmental protection during
the year. 2015, which represents 6.7% of the total
expenditure on environmental protection of the
last fifteen years. In addition, it invested €
5,616,643 in equipment and facilities that prevent
and control pollution, representing 1.62% of all
the investment made by the manufacturing
industry in Spain.
The remarkable incorporation of the new
technologies to the companies, the digitalization
of the economy and the continuous advances in
the matter, leave record of the technological
revolution that we live. That is why it is necessary
to highlight the relevance of the ICT sector and its
impact at the economic, social and environmental
levels, resulting in a subject of great interest.
The main objective of this work is,
therefore, to explain the investment in
environmental protection of the companies
dedicated to the manufacture of electronic
components in Spain and look for those factors
that can influence such investment. The period
chosen for the analysis covers from 2000 to 2015,
and data has been collected on the main
economic, ecological, social and legislative
variables that affect companies in the
manufacturing sector of the ICT sector,
considering them as factors that can affect the
investment.
It should be specified that the
manufacturing branch is included in the National
Classification of Economic Activities (CNAE)
2009 in: development of electronic components,
printed circuits, computers and peripheral
equipment, magnetic and optical media,
consumer electronics and telecommunications
equipment. And, at the service level, it includes
all those activities related to information
technology and telecommunications, that is, it
groups together all the companies dedicated to the
sale of computer equipment, resource
management, data processing, hosting and
maintenance, among others ( Ministry of Energy,
Tourism and Digital Agenda, 2017).
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Taking into account this objective, the scope
of study, the variables and their relevance at the
environmental level, two hypotheses were
formulated. The first assumes that "the analyzed
variables show a high relation with the investment
in environmental protection". To validate it, a
bivariate correlation analysis is carried out. And the
second is that "the investment in environmental
protection is explained by the factors studied, in the
electronic components manufacturing industry". To
validate this hypothesis, a multiple linear regression
analysis is carried out.
The work will be structured in six sections,
including the introduction in the first place. Section
2 gives a brief overview of the situation of the ICT
sector and the branch of electronic components
manufacturing and explains the factors that can
influence investment in environmental protection.
In section 3 the methodology followed to carry out
the study is exposed, while in section 4 the results
obtained are presented. Finally, section 5 reviews
the main conclusions reached in this study and, in
section 6, the bibliographic references used are
collected.
2.

ICT sector, manufacture of electronic
components, environmental impacts and
relevant factors for sustainability

The technology sector or Information and
Communication Technology (ICT) groups those
companies whose activity is the manufacture of
goods, provision of technological services and
telecommunications. It also encompasses all those
technologies that allow remote communication
electronically and store and display acoustic,
optical or electromagnetic information. As already
mentioned, this sector is classified into several
activity areas, including the telecommunications
sector, due to the convergence of both at present.
At a historical level, this sector in Spain has
been based on electronic communications
infrastructures. Its differentiating characteristics are
the rapid technological evolution and the intense
competition, together with a sustained reduction in
the prices of telecommunication services (Pérez and
Frías, 2017). It is also worth noting its constant
growth. According to the latest data from the
National Commission of Markets and Competition
(2017), its figures were positive until 2008, at
which time the sector began to stagnate and entered
a negative trend, coinciding with the beginning of
the economic crisis global.
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Graphic 1 Relationship of employment and companies in
the sector
Source: Own elaboration based on data from the Ministry
of Energy, Tourism and Digital Agenda (2017))

Relationship of employment and companies
in the sector But, above all, special attention
should be paid to investment, since it has been the
indicator that has been most negatively affected
by the economic crisis of 2008.
Source: Own elaboration based on data
from the Ministry of Energy, Tourism and Digital
Agenda (2017). Although in the last three years
has experienced a positive trend, during 2016
investment in the ICT sector has been 16.222
million euros (Graphic 2).
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Proof of this is the growth of ICT
companies in Spain compared to previous years,
which represents 4% (Ministry of Energy,
Tourism and Digital Agenda, 2017). However,
not all of its subsectors have grown at the same
pace. There are branches such as computer
activities or sound recording and music editing
activities that grow more than usual. In contrast,
the
branches
of
telecommunications,
manufacturing and publication of books and
newspapers have been affected by a slight
decline. The number of people employed in the
ICT sector has increased, with 367,906 people in
2016 (Graph 1), together with turnover (Graph 2),
which has also had a positive trend in recent
years, reaching 80,000 million euros in 2016
(Ministry of Energy, Tourism and Digital
Agenda, 2017).

The forecasts for the next few years are
associated with a generalized positive trend, there
is even talk of exponential growth due to the
increasing linkage of the ICT sector to trade and
manufacturing activities.

Investment of the sector

However, the development of new
communication services through the internet
facilitated the consolidation of the ICT sector.
This fact, together with the high degree of
innovation and the offer of better functionalities,
have favored the process of replacement and
growth, in a difficult economic situation for many
consumers (Pérez y Frías, 2017).

70,000

0

65,000
BUSINESS FIGURE

Investment of the ICT sector

millones de euros

Graphic 2 Main indicators of the ICT market
Source: Own elaboration based on data from the Ministry of
Energy, Tourism and Digital Agenda (2017)

Regarding the manufacturing branch, the core
of this work, it constitutes 4% of the ICT sector
according to the data published by the Ministry of
Energy, Tourism and Digital Agenda, in the year
2017. Despite the positive trend of the ICT sector in
a global term, the manufacturing sector has a
negative trend in recent years, which may be due to
the concentration in other branches, such as
services or telecommunications.
The employment generated by these
companies has suffered a stagnation in recent years
(Graphic 3). As a result, the number of companies
has also decreased and with it the relevance of the
sector. This may be due to the growth of emerging
markets such as Egypt and India, since they are the
countries that have the highest growth forecasts in
the sector in 2017, estimating that both countries
will grow in the period between 2016 and 2020 by
7.2% and 6.7%, respectively (Ministry of Energy,
Tourism and Digital Agenda, 2017) or the need to
outsource production to lower costs (Myro Sánchez
and Fernández-Otheo Ruiz, 2004).
In 2016, most of the employment generated
by this sector comes from companies dedicated to
the manufacture of electronic components (64.9%)
followed
by
the
manufacture
of
telecommunications equipment (21.5%). The
remaining percentage is made up of subsectors
dedicated to the manufacture of computers and
peripheral equipment, manufacture of assembled
printed circuits and manufacture of magnetic and
optical media (Ministry of Energy, Tourism and
Digital Agenda, 2017).
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2.1. Economic factors
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Graphic 3 Relationship number of companies and number
of employees in the sector
Source: Own elaboration based on data from the INE and
the Ministry of Energy, Tourism and Digital Agenda, for the
period 2008-2015

The traditional objective of companies has
always been the creation of value and benefits for
their owners and shareholders. However, the
transition towards a more social and green model
reveals a series of goals, where the main objective
is to create value for society and its environment
(Ochoa, 2018). In addition to social pressure and
economic aspects, companies are obliged by
current legislation to comply with certain
requirements and to take precautions when
dealing with issues related to the environment.
Environmental protection by the industry is
defined by standards that define the levels of
protection required according to the activity
carried out and / or the polluting substances that
are used or generated in the production cycle
(Agudo, 2003).
In the specific case of the manufacture of
products of the ICT sector, according to INE data,
in 2014 a total of 1,207,756 tons of waste were
generated, which represents 3.12% of the total
generated by the manufacturing industry. And in
2015 it has made an energy consumption of €
186,034, representing 1.74% of total energy
consumption by the industry. Therefore, the
environmental management of organizations is
aligned with the social responsibility of these,
with the impacts on the environment and society,
with the reaction of interest groups and with
compliance with current legislation.

The care of the environment can benefit
organizations, since they need natural resources for
the development of their activity and, at the same
time, they develop it in their own environment.
Despite the classic conception that spending on
measures to protect the environment implies an
increase in current expenses and, consequently, a
reduction in profits, this idea leads to a
misconception of the social objectives of
companies (Rivema, 2017).
A sustainable economic model favors the
possibility of offering a quality product or service,
at a lower production cost and with a lower
consumption of natural resources, which leads to a
greater profit margin (Rivet, 2017). In addition, the
incorporation of environmental measures in
organizations has repercussions in other aspects
such as anticipation, adaptation to the environment
and risk prevention. Companies should be prepared
for legislative changes in environmental matters,
increases in environmental standards or, even,
adaptations in the production process. For these
reasons, environmental aspects play a key role at
the economic level, because they represent new
opportunities and challenges (Rivet, 2017).
Environmental management is closely linked
to Corporate Social Responsibility (CSR) or
Corporate Social Responsibility (CSR), since
economic success does not follow the unique and
exclusive path of maximizing benefits, but rather
the protection of the environment and the care of
the social environment they are also variables to
consider (Lacruz, 2005). The model developed as
the basis of this work will include, as one of the
explanatory factors of the investment in
environmental protection, the "Economic Result"
of the companies. One of the main functions of this
factor is to generate benefits and create value for its
owners, therefore, it will be taken into account to
try to explain how the economic result affects the
environmental management (Graphic 4).

Next, we proceed to explain those factors
that can influence the level of investment in
environmental protection in the electronic
components manufacturing industry. All of them
are closely linked to the issues discussed and,
therefore, will be the basis of the variables to be
used in the empirical analysis of this work.
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In 2015, emissions from the manufacture of
electronic components account for 0.10% of the
total emissions of the manufacturing industry in
Spain (Graphic 6). It is a small percentage, which
coincides with the observations of authors such as
Fuchs (2008).

25,000,000
20,000,000
15,000,000
10,000,000

5,000,000
0

TOTAL INVERSION

RESULTS OF THE YEAR

Graphic 4 Evolution of economic results together with
investment in environmental protection in the electronic
components manufacturing industry
Source: Own elaboration based on INE data, for the period
2000-2014

2.2. Ecological factors

Fuchs (2008) states that the industry based on
information and knowledge is less aggressive with
natural resources compared to traditional industry,
because it favors the reduction of environmental
impact through more efficient production and
distribution systems. However, as we will see later,
the proliferation of new technologies and the
transition towards a knowledge society can have a
negative environmental impact and their study is
equally interesting.

The main impacts generated by the manufacturing
industry of electronic components to the
environment are determined by the flow of
materials and waste during the production cycle.
The phases related to transformation and
production are those that most affect energy
consumption and those that generate the most
emissions harmful to the environment (Galvin,
2015). These emissions are classified into two
groups: the first refers to greenhouse gas
emissions (GHG), generated during the electrical
or thermal production of manufacturing and, the
second group, refers to the volatile organic
compounds and atmospheric pollutants dangerous
(European Commission, 2016).

Graphic 6 Emissions from the ICT manufacturing sector in
relation to the manufacturing industry
Source: Own elaboration based on INE data, for the years
2008-2015

Based on this, "CO2 Emissions" have been
considered as a factor to be taken into account in
the model developed as the basis of this study.
Graphic 5 shows a comparison of the emissions
of the manufacturing branch of electronic
components with the total GHG. This comparison
allows to verify the weight of the emissions of this
branch in a global context.

As can be seen, the evolution of emissions
follows a negative trend in the last eight years.
Programs are being developed by the European
Union (EU) to reduce them, such as the EU's
emissions trading system (EU ETS). This organism
establishes a limit for the amount of GHG that the
industries emit, the objective being the reduction of
emissions.
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At the end of each year, companies must have
enough allocations to cover all their emissions. In
the event that organizations have predictions that
they will exceed the limit, they can acquire
emission rights between them and the rest sell them
(Graphic 7). If, on the other hand, this limit is not
covered, companies can reserve the surplus for
future needs or sell the emission rights to
organizations that need it (European Union, 2018).

Graphic 5 GHG ratio and CO2 emissions
Source: Own elaboration based on INE data, for the years
2008-2015
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Graphic 7 Number of emission rights marketed in the EU
Source: European Union, for the period 2007-2015

On the other hand, although in recent years
technology has marked a path in the change of the
traditional economic model, this transition
towards a knowledge society does not mean the
elimination of industrial structures, but rather the
opposite. This industry requires large
infrastructures for the extraction of minerals and
metals and for the subsequent manufacture of
components (Herrmann, Saraev and Scheidt,
2012).
The manufacturing industry generates great
environmental impacts, especially in terms of
resource efficiency. Precious metals and large
surfaces are needed for manufacturing. For
example, 60% of the environmental damage
caused by laptops is attributed to their
manufacture and distribution (Braga, Nedelcu and
Udroiu, 2017).
Fuchs (2008) affirms that the reuse of
technological
products
would
generate
improvements in the environment, but this goes in
the opposite direction to the business logic. At this
point, the social responsibility of companies
comes into play, that is, they act in favor of
ecological sustainability and, according to this
logic, the tendency would be to accept less
benefits in order to preserve the environment.
To reflect the effect that ecological factors may
have on investment in environmental protection,
the "CO2 Emissions" to the atmosphere has been
chosen as an indicator.
2.3.

Legislative factors

The ordinances responsible for regulating the
environment with the status of law are those that
ensure respect and care for the environment,
whether terrestrial, aquatic or atmospheric, and
the beings that live in them, flora and fauna.
(Ecoembes, 2017)
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Legislation marks the way for companies to
act, in this case, in terms of the effects that poor
environmental management or lack of awareness
can have. At the Spanish level, the environmental
aspects are regulated by a score of laws, however,
the most relevant ones will be shown and those that
really mark a trend in the investment of companies
in environmental protection (De Gispert, 2000), as
well as those European laws of a community nature:


Law
26/2007
on
Environmental
Responsibility: follows the "polluter pays"
principle with the aim of preventing, avoiding
and repairing any environmental damage
(Official State Gazette, 2007).



Law 42/2007 on Natural Heritage and
Biodiversity: establishes the bases for the
conservation, sustainable use, improvement
and restoration of the natural heritage and
biodiversity. Directly related to article 45 of
the Spanish Constitution (Official State
Gazette, 2007).



Law 2/2011 of Sustainable Economy: whose
objective is the promotion of the development
of a sustainable economic system, based on
principles such as the improvement of the
competitiveness, the financial stability, the
promotion of the innovative capacity of the
companies, the saving and the efficiency
energy or the promotion of clean energies
(Official State Gazette, 2011).



Law 22/2011, of July 28, on waste and
contaminated soils: its objective is to regulate
the management of waste by promoting
measures that prevent its generation and that
mitigate the adverse impacts on human health
and the environment, associated with its
generation and management and improving
efficiency in the use of resources (Official
Gazette of the State, 2011).



Law 21/2013 on Environmental Evaluation:
its objective is to regulate the evaluation of
projects or plans that may have effects on the
environment, to guarantee its protection and
sustainable development (Official State
Gazette, 2013).

This set of regulations emphasizes the
importance of social and corporate responsibility in
order to maintain sustainable development over the
years, and be able to enjoy the natural environment.
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At the level of the European Community,
the following regulations are found:


Directive 2004/35 / EC of the European
Parliament and of the Council, on
environmental responsibility, in relation to
the prevention and repair of environmental
damage. It establishes the provisions to
regulate situations that have caused damage
to the environment and its payment through
the cost of preventive or remedial measures
or other administrative, legal or executive
expenses incurred (European Union, 2004).



Directive 2008/99 / EC on the protection of
the environment through criminal law, in
force since 2008. Its main objective is to
protect the environment more effectively.
For this purpose, offenses and penalties that
entail "effective, proportionate and
dissuasive criminal sanctions" are defined
(European Union, 2008).

Table 2 shows the current legislation, both
national and community level, which implies
more responsibilities for the industry and sector
studied. Therefore, Law 22/2011, on waste and
contaminated soils, has been chosen as an
indicator for empirical analysis, because it has
been considered as the main regulation affecting
those industries dedicated to the manufacture of
electronic components..
objective
Prevent, avoid and repair
possible environmental
damage.
July
28, Regulate the management
2011
of waste, to improve the
efficiency of resources.
April 21, Regulate situations that
2004
have caused damage to
the environment and its
payment through the cost
of preventive or remedial
measures.
Directive 2008/99 November Protection
of
the
19, 2008 environment
/ EC
through
criminal law.
Law 26/2007 on
Environmental
Responsibility
Law 22/2011, on
waste
and
contaminated soil
Directive 2004/35
/ EC

Validity
October
25, 2007

Table 2 Main environmental regulations
Source: Own elaboration based on OSG data

2.4. Social factors
There are multiple instruments developed by the
EU for organizations to evaluate, inform and
improve their performance in environmental
matters. One of them is the so-called EcoManagement and Audit System of the EU (EMAS).
This tool covers all sectors and is open to any type
of organization that is committed to its goals
(European Union, 2018). According to EU data,
there are now 4,500 organizations subject to this
project of which the electronic components
manufacturing industry accounts for 0.47% of total
EMAS in the EU.
Within this line of tools that favor the
development of Environmental Management
Systems, are the standards that regulate
environmental management, specifically the series
of ISO 14000 standards promoted by the
International Organization for Standardization and
developed by the Technical Committee ISO / TC
207 This tool sets the guidelines for organizations
that try to be responsible with the environment.
Specifically, within this series, ISO 14001, ISO
14004, ISO 14006 and ISO 14011 focus on the
optimal standards for Environmental Management
Systems (EMS) and the reduction of environmental
impact.
The main contents of these regulations are:
general requirements, environmental policy,
implementation
and
operation
planning,
verification and corrective measures and
management review (International Organization for
Standardization, 2018).
The sector under study, as can be seen in table
1, is within the top five industries with ISO 14001
certificates worldwide, with a total of 22,183
certificates, representing 8.30% of total certificates
of the industry dedicated to the manufacture of
electronic and optical equipment worldwide.
Order Sector
1
Building
2
Metal and fabricated metal
products
3
Electrical and optical equipment
4
Wholesale and retail trade, repairs
of motor vehicles
5
Machinery and equipment

No. certificates
43.759
24.171
22.183
17.967
14.024

Table 1 The five main industrial sectors for ISO 14001
certificates
Source: International Organization for Standardization
(2015)
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At a national level, the evolution of
certificates follows an increasing trend during the
first ten years (Graphic 8). Both trends can be
marked by the benefits that accrue from the
acquisition of these certificates, such as: the
improvement of the company's reputation and
confidence in public tenders (International
Organization for Standardization, 2018).
18,000.00
16,000.00
14,000.00
12,000.00
10,000.00
8,000.00
6,000.00
4,000.00
2,000.00
0.00

ISO 14001 Certificates Spain SECTOR

Graphic 8 ISO 14001 Certificates in Spain
Source: International Organization for Standardization in
the years 2000-2016

Both tools are closely linked to the
environmental management of organizations and
to CSR. CSR must be considered as a competitive
advantage, since potential consumers have
priority for those products or services that respect
the environment and society (Puentes, Antequera
and Gámez, 2008). It involves three
responsibilities: economic responsibility, aimed
at maximizing the benefit of its owners; social
responsibility, focused on meeting legal
requirements, adapting and respecting the culture
with which it interacts and environmental
responsibility, which focuses on avoiding any
negative impact on the environment and
contributing to sustainable development (Puentes
et al, 2008).
However, investment in environmental
matters by organizations is also affected by
external factors such as interest groups or
stakeholders, a fundamental element in
organizations when making decisions in this area.
There are studies that confirm the positive
correlation between interest groups and the
existence of environmental management systems
(Díez, Medrano and Díez, 2008).
According to Díez et al. (2008), interest
groups can be divided into three categories:
organizational, normative and social, and each of
them has different effects on companies.
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The organizational groups are those that are
more linked to the company, and their actions
directly or indirectly influence the success of this.
Rosewicz (1990) in the USA, concluded in a study
conducted in the USA, that the purchasing
decisions of customers were oriented towards
organic products and had preference for those
companies that respect the environment. Within the
organizational group, the shareholder is also
included. The shareholders do not show a special
interest in environmental aspects, however, it
contrasts with their long-term responsibility in the
company and their future decisions (Díez et al.,
2008).
Regulatory groups encompass state and
government organizations. This category is directly
linked to compliance with the legislation (Díez et
al., 2008). And social groups, formed by media and
environmental entities, are becoming increasingly
important and therefore their pressure is directly
linked to the adoption of environmental policies
(Delgado and Vidal, 2013).
As can be seen, the environmental concern is
influencing the decisions of the different interest
groups. And the organizations satisfy the needs of
these interest groups, obtaining mainly benefits
from this relationship (Díez et al., 2008). Through
the information provided by the groups of interest
to the company, or through patterns and behavior
models, relevant aspects can be known for future
decision-making.
The pressure exerted by stakeholders on
ecological aspects causes an increase in the
involvement of the management on these matters
and, therefore, the company will have a greater
willingness to invest in environmental protection.
Therefore, a good knowledge of the stakeholders
allows strategic planning and action in
environmental matters, since, to greater knowledge,
less risk and greater capacity for anticipation
(Delgado and Vidal, 2013).
It should be noted that the regulatory groups
are not the ones that have the most influence,
although there is a view that these groups impose
regulations and rules that may lead to changes in the
company. But social groups exert a greater degree
of influence, since they directly affect the level of
priority (Díez et al., 2008).
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It is also important to note that companies
that promote the development of their activities
within the framework of CSR are committed not
only to generate benefits for their internal interest
groups, but also are called to promote better living
conditions in the areas of intervention of their
projects and to respect the rights and to fulfill their
duties, always in the constitutional foundation of
the Social State of Law (Córdoba Penagos,
González Santiago, & Gamboa, 2018).
Taking into account the different factors
that are discussed throughout the section, the
number of "ISO 14001 Certificates" has been
considered as the main indicator for the analysis,
because, as it is a voluntary choice of companies,
it may be giving response to the needs of different
interest groups. And it is noteworthy that the
sector under study is within the main industries
with this certificate.



The "Emissions of CO2" to the atmosphere in
tons (X2): it is used as an ecological variable,
in order to show some of the impacts, in
environmental terms, generated by these
companies. In addition to being an indicator,
whose decrease may mean an increase in
environmental protection.



The "Law 22/2011", of waste and
contaminated soil (variable dummy) (X3): is
used as a legislative variable since, as
mentioned previously, for companies
dedicated to manufacturing has been
considered as the most relevant in
environmental terms. Entered into force in
2011, date in which investment in
environmental protection began to decrease.



The "ISO 14001 Certificates" in number of
certificates (X4): is used as a social variable,
because these certificates help companies to
manage and identify environmental risks; in
short, they can show the environmental
commitment of organizations.

3. Methodology
Taking into account what has been mentioned up
to now and, above all, the remarkable
incorporation of new technologies to companies,
the continuous advances in this matter and the
importance that the environment is increasingly
charging, the main objective of this work is to
look for the factors that influence that the
companies dedicated to the manufacture of
electronic components invest more or less in the
protection of the environment.
The period chosen for the study covers from
the year 2000 to the year 2015. The analysis has
been structured in the behavior of an explained or
dependent variable (Y) "Investment in
environmental protection", based on other
variables called explanatory or independent (Xi) )
(Table 3).
These explanatory variables have been
chosen according to their nature, distinguishing
economic, ecological, social and legal factors, as
already mentioned in the previous section, and as
summarized below:


The "Results of the Exercise” of companies
in the sector in euros (X1): it is used as an
economic variable to try to explain the
investment,
since
investments
in
environmental or other matters are
determined by the level of income and
profits generated by the company.
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𝒀𝒊
𝑿𝟏
𝑿𝟐
𝑿𝟑
𝑿𝟒
𝜷𝟏
𝜷𝟐
𝜷𝟑
𝜷𝟒
𝒆𝒊

Investment environmental protection
Results of the Exercise
CO2 emissions
Law 22/2011
ISO 14001 Certificates
Coefficient of Results of the Exercise
Coefficient of CO2 Emissions
Law Coefficient 22/2011
Coefficient of ISO 14001 Certificates
Random component

Table 3 Composition of the regression equation
Source: Self Made

Taking into account these variables and their
relevance at an environmental level, the objectives
of the study are then formulated:
Objective 1: Analyze the relationship of the
variables studied with the investment in
environmental protection in the electronic
components manufacturing industry.
As a result of this objective, the following
hypothesis is posed:
Hypothesis 1: The analyzed variables show a
high relation with the investment in environmental
protection.
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To validate this hypothesis, a simple
correlation analysis will be carried out. This
analysis allows the obtaining of significant
relationships between the variables and the
investment in environmental protection, through
the interpretation of the Pearson coefficient.
Objective 2: Analyze how variables relate
to investment in environmental protection
through regression analysis.
As a result of this objective, the following
hypothesis is posed:
Hypothesis 2: The investment in
environmental protection in the electronic
components manufacturing industry is explained
by the factors studied.
To validate this hypothesis, a multiple
linear regression analysis will be carried out.
The commented analyzes are developed
with the IBM SPSS Statistics program and, once
the results are obtained, it will be evaluated.
The data has been obtained from various
sources. In the case of the "Investment in
Environmental Protection" and the "Results of the
Exercise" in the branch of manufacturing of
electronic components of the Spanish
technological sector, the data were obtained from
the INE. The data on "CO2 emissions" were also
obtained from the INE for the period 2008-2015,
calculating the percentage they represent with
respect to the total CO2 emissions of all Spanish
industries in the period 2008-2015.
We then obtained an average of the
percentages found and multiplied this by the total
emissions of the years 2000-2007 to obtain an
estimate of how much was issued in this period
(proxy variable). Regarding the data of "Law
22/2011", it was considered that in the period
2000-2015 until 2011 this Law was not applied
because it did not exist, putting a "0" as the value
of the variable and, starting of 2011 included, a
"1", because it had already entered into force
(dummy variable). And the data on the "ISO
14001 Certificates" were extracted from the
International Organization for Standardization
between the years 2000 and 2015.

3.1. Correlation analysis
The starting point of this analysis will be to analyze
the existence of relationship or dependence
between the variables that are the object of study
(And with respect to X). In addition, the type of
relationship and the intensity of this relationship are
determined. The simple correlation analysis has
been chosen because it determines how the
behavior structure of one variable (Y) is explained
by the behavior of another (X) (Visauta, 2002).
First of all, the aim is to analyze the
correlation ratio between the values of the variable
X that are given together with those of Y. The
correlation will be greater the greater the power of
the variable X when explaining the value that the
variable Y takes, that is, a high correlation indicates
that the variability of Y can be attributed to the
variability of X. Otherwise, when the level of
correlation is small, it indicates that the variations
of Y are not attributed to the variable X, but to other
causes not included in the analysis or are, but to a
small extent (Montero, 2007).
To measure the degree of dependence
between the variable Y and X, the coefficient of
linear determination is determined, which is
represented as r2. This coefficient shows the
percentage of the variability of the data that is
explained when associating the two variables X and
Y. It takes values between zero and unity, so that:



The square root of the coefficient of
determination is known as the Pearson linear
correlation coefficient, and is represented as r. This
coefficient only implies the existence or not of
statistical dependence among the linear variables,
that is, the variables of the model can depend on
another type of function (Montero, 2007). Its sign
indicates the sense of the relationship between the
variables, that is, if it is positive, the greater the
value in one variable, the greater in the other, and if
it is negative, the higher the value in one variable,
the lower is in the other variable (Camacho, 2004).
Take values between -1 and 1, therefore:


Regarding the treatment of these data, the
econometric analysis carried out is discussed
below.
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r2 = 0 means that the ability to explain the
relationship between X and Y is small.
r2 = 1 means that the ability to explain is
greater.



r = 1 the relationship between the variables is
positive, total dependence.
r = -1 the relationship between the variables
is negative.
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r = 0 there is no linear correlation between
the variables.

To check the significance of the coefficient,
a contrast is made that follows the Student's t
distribution with n-2 degrees of freedom. What
this contract proves is whether the population
from which the sample originates has a r equal to
0 (not significant) or if r is different from 0 (it is
significant) (Camacho, 2004).
3.2. Multiple linear regression
The question that arises in this analysis is what
value of the variable explained corresponds to
each of the values of the explanatory variables
(Ramil, Rey, Lodeiro, Arranz, 2014). The
expression of the model is as follows:
Yi = β0 +β1 X1i +β2 X2i +β3 X3i +β4 X4i +εi

(1)

The formulation of the model is subject to
the following hypotheses (Ramil et al., 2014):






The explanatory variables are deterministic,
that is, they are not random variables.
The disturbance is a variable with zero hope
and constant and diagonal covariance
matrix.
The dependent or explained variable is
random, since it depends on the random
variable.
There is absence of specification errors, that
is, the X variables are relevant for the
explanation of the variable Y.
The explanatory variables are linearly
independent, that is, there is no exact linear
relationship between them, independence
hypothesis.

The main objective is to obtain the
estimates, that is, the numerical values of the
coefficients β0, β1, β2.
For this, the quality of the adjustment or
goodness of the adjustment is taken into account,
which depends on the size of the errors, that is, on
how close the observed and estimated values of
the return are. The quality of the adjustment can
be assessed by decomposing the total variation of
the return in two parts: that explained by the
model and the residual. But to avoid
compensation the sum of its squares is used
(Ramil et al., 2014).
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To analyze the quality of the adjustment these
sums of squares are taken and different measures
are defined that are explained below. First, the
degree of dependence of Y with respect to X1, X2,
X3 and X4 is measured by means of the coefficient
of linear determination, denoted R2, which takes
values between zero and unity. When it is close to
the unit, the regression explains a high percentage
of the variations of the explained variable. In
general, a value close to unity should be obtained,
since it is an indication of a good fit. However, a
small coefficient of determination indicates that an
error was probably made (Ramil et al., 2014).
Therefore, a model will be better the higher
R is, however, this coefficient depends on the
introduction of new variables to the model. For this
̅ 2,
reason, for large samples it is replaced in R2 for R
which is the coefficient of determination corrected
̅ 2 can be considered
by the degrees of freedom. So R
a good measure of the quality of the regression
(Ramil et al., 2014).
2

To perform contrasts on the correlation
coefficient R, the F statistic that follows a F (k, Tk-1) distribution of Fisher de Snedecor is used. This
statistic will allow to find regions of confidence at
a level of significance α for the set of bi parameters
of the model (Ramil et al., 2014).
4.

Results

4.1. Correlation analysis
In this part of the analysis, we have chosen the
quantitative variables whose degree of relationship
we want to analyze. First, the relationship between
the variable Y (Investment in environmental
protection) and the variable X1 (Result of the
Exercise) and secondly the relationship between the
variable Y (Investment in environmental protection
of the sector) and the variable X2 (Emissions from
CO2). Third, the relationship between variable Y
and variable X3 (Law 22/2011). Finally, the
relation of the variable Y with respect to the
variable X4 (Certificates ISO 14001).
The matrix shown below is symmetric,
where the values of the diagonal are equal to 1
because they correspond to the correlation of a
variable with itself. It shows values such as the
Pearson correlation coefficient, the significance of
each coefficient and the number of variables
involved in the calculation of the relationship
(Table 4).
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Investment in Results CO2
Environment of the emission
al Protection exercise s

Investment in Correlatio
Environment n. Pearson
al Protection Next
(bilateral)
N
Results of the Correlatio
n. Pearson
exercise
Next
(bilateral)
N
Correlatio
CO2
n. Pearson
emissions
Next
(bilateral)
N
Law 22/2011 Correlatio
n. Pearson
Next
(bilateral)
N
ISO
14001 Correlatio
n. Pearson
Certificates
Next
(bilateral)
N

1

16
,773**

,773

**

,885

**

Law
ISO 14001
22/2011 Certificate
s

-,852

**

-,212

,001

,000

,000

,431

15
1

16
,538*

16
-,587*

16
,133

,039

.021

,637

15
1

15
15
-,835** -,277

.001
15
,885**

15
,538*

,000

,039

16
-,852**

15
-,587*

16
-,835**

,000

.021

,000

16
-,212

15
,133

16
-,277

16
,506*

,431

,637

,299

,038

16
15
16
** The correlation is significant at the 0.01 level (2 tails)).
* The correlation is significant at the 0.05 level (2 tails)).

,000

,299

16
1

16
,506*
,038

16

16
1

16

Table 4 Correlation matrix
Source: self made from IBM SPSS Statistics

The Pearson correlation coefficient
between the variables Y and X1 is r = 0,773 **,
that is, they show a positive relationship with a
medium-high intensity. The better the result of the
exercise obtained by the companies in the sector,
the greater the investment they make in
environmental protection. Its level of significance
(p <0.01) indicates that the relationship between
both variables is significant.
Between the variables Y and X2 the
correlation coefficient is r = 0.891 **, that is,
positive relationship with a fairly high intensity.
The greater the emissions to the atmosphere, the
greater the investment made in environmental
protection. Its level of significance (p <0.01)
shows that the relationship is significant.
For the variables Y and X3 the correlation
coefficient is r = -0.852 **, that is, the variables
show a negative relationship with a fairly high
intensity. The existence of environmental laws
has an impact on the reduction of investment in
environmental protection. Its level of significance
is relevant (p <0.01).
Finally, for variables Y and X4 the Pearson
coefficient is r = -0.212, that is, it shows a
negative relationship with the number of ISO
14001 certificates, however, this relationship is
not significant, therefore, the variable "ISO
14001" (X4) will not be taken into account in the
regression.
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This result may be due to the fact that, as has
been indicated, the sector analyzed is within the five
main sectors with ISO 14001 certificates
worldwide, so that, once this objective is reached, it
meets the needs of the different interest groups ,
investment in environmental protection seems not
to be significantly affected by this variable. After
analyzing the results of the correlation matrix, the
bivariate correlation model will be based on the
variables that are shown to be significant:




Results of the Exercise (X1)
CO2 emissions (X2)
Law 22/2011 (X3)

When calculating the coefficient of linear
determination, which is represented as r2, we find
that for Y and X1 the r2 = 0.5975, that is, the results
of the exercise of these companies explain 59.75%
of the investment in environmental protection. On
the other hand, for the variables Y and X2 the r2 =
0.7938, that is, the emissions of CO2 emissions
from the manufacturing companies account for
79.38% of the investment in environmental
protection. For variables Y and X3, r2 = 0.7259, that
is, Law 22/2011 explains 72.59% of the investment
in environmental protection.
4.2. Multiple linear regression analysis
The multiple regression equation for investment in
environmental protection is shown below, based on
the result of the year, CO2 emissions and Law
22/2011, on waste and contaminated soils (Table 5).
As you can see, the variable X4 has been
eliminated, leaving the new expression of the model
as follows:
Yi = β0 +β1 X1i +β2 X2i +β3 X3i +εi
Non-standardized
Standardize t
coefficients
d coefficients
B
Standard
Beta
error
1 (Constant) 3963465,82
-,847
3356480,17 4
8
1,148
,381
3,369
Results of 3,869
the
Exercise
91,020
27,130
,515
3,355
CO2
emissions
1654352,62 -,196
Law
2033087,55 7
1,229
22/2011
6
a. Dependent variable: Investment in Environmental Protection

(1)
Next

,415

,006

,006
,245

Table 5 Multiple regression equation
Source: self made from IBM SPSS Statistics
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Therefore, the equation that relates the
variables is:
̂ = -3356480,178+3,869X1 +
Y
91,020X2 - 2033087,556X3

(2)

The ordinate at the origin (-3356480,178):
represents the constant and determines what is the
estimated value of the investment if the variables
"Results of the Exercise", "Emissions of CO2"
and "Law 22/2011" could be annulled. As can be
seen, the economic variable "Results of the
Exercise" and the ecological variable "CO2
emissions" are those that are significant (p <0.05)
both with a positive relationship with the variable
explained "Investment
in environmental
protection" being those that have a greater effect
on this one. Regarding "Law 22/2011", it is not
shown as a significant variable.
The non-standardized coefficients of
"Exercise Results" and "CO2 Emissions" are
treated as positive coefficients, which indicates
that the estimated relationship between the
dependent
variable
("Investment
in
environmental protection") and the independent
variables is directly proportional. That is, if
everything else remains constant an increase
(decrease) of € 100 in "Results for the Fiscal
Year" will correspond to an increase (decrease) of
€ 386.9 in the investment and an increase
(decrease) of 100 tons in " CO2 emissions "will
mean an increase (decrease) of € 9,120 in
investment.
The variable "Law 22/2011", in this case,
does not show significant.
Table 6 shows the multiple correlation
coefficients, the adjusted and unadjusted
determination coefficient and the standard error
for the model, which are used to determine the
quality of the adjustment made.
The correlation coefficient has a value of R
= 0.954, which indicates that the relationship
between the explained and explanatory variables
is positive. The coefficient of determination takes
the value R2 = 0.910, that is, 91% of the variations
in investment in environmental protection are
explained by the regression. The coefficient of
determination adjusted to the number of
independent variables of the model is R2 = 0.874.
In addition, since it is a high value, since R2> 0.9
it can be said that, according to these results, the
model specification is correct.
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Model

R

R
square

R
Standard
adjusted
error of the
squared
estimate
1
,954a ,910
,885
1605389,362
a. Predictors: (Constant), Law 22/2011, Results of the
Year, CO2 Emissions
Table 6 Summary of model coefficients
Source: self made from IBM SPSS Statistics

Regarding the analysis of the variance with
the F statistic for the test of hypotheses about
whether or not there is a linear relationship between
the dependent variable of the model and the set of
independent variables, F = 25.233 and the
significance <0.00 for which it is accepted that the
hypothesis is fulfilled and there is a significant
linear relationship between the investment in
environmental protection and the study variables
(Table 7). As it is observed, it presents a high level
of significance, which indicates that the model is
explanatory and that there is a significant linear
relationship between the variables.
ANOVAa
Model

Sum of squares gl Average
F
Next
quadratic
.
1 Regressio 285717401000 3 952391336600 36,95 ,000b
n
000
00
3
Residue 283500250300 11 257727500200
00
0
Total
314067426000 14
000
a. Dependent variable: Investment in Environmental Protection
b. Predictors: (Constant), Law 22/2011, Results of the Year, CO2
Emissions

Table 7 Analysis of the variance
Source: self made a partir de IBM SPSS Statistics

5.

Conclusions

The main objective of this work is to show what are
the factors or variables that affect the investment of
companies in environmental protection and, thus, to
better understand the decisions taken in this matter
to design policies that are more effective.
As mentioned in section 2, companies in the
ICT sector, in their area of electronic component
manufacturing, have always bet on the creation of
value and benefits for their owners and
shareholders. However, the transition towards a
more social and green model reveals a series of
goals, where the main objective is to create value
for society and its environment, in addition to
complying with current legislation on issues related
to the environment.
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At the same time, it was considered
important to see how environmental protection by
the industry is defined by standards that define the
levels of protection required according to the
activity performed and / or the polluting
substances that are used or generated in the
production cycle (Agudo, 2003). In order to study
this problem, factors that may be influencing
investment in environmental protection by
companies in the sector have been identified.
These factors are economic variables such as
"Results of the Fiscal Year", ecological variables
such as "CO2 emissions", legal variables such as
"Law 22/2011" and social variables such as "ISO
14001 Certificates", all of which are related to
each other.
Taking into account what has been said, in
section 3 two hypotheses have been put forward
and an analysis of the economic, ecological,
social and legislative variables has been carried
out in order to understand and verify the
relationship that exists with the investment in
environmental protection. These hypotheses are:

To fulfill the second objective of the work, a
multiple linear regression analysis has been carried
out. This allows to verify how the variables relate
to the investment in environmental protection and
obtain the regression equation to predict the value
of the dependent variable. The adjustment of the
estimate can be considered acceptable. The analysis
allows to validate, in part, the second hypothesis.
The behavior of the investment in
environmental protection depends on the values
taken by the economic and ecological variables,
which are the most significant. Specifically, 91% of
the variations in investment in environmental
protection are explained by the variables.
The results obtained in this study allow us to
offer a series of recommendations:


CO2 emissions are the main causes of climate
change and, in the specific case of this work,
it is observed that investment in
environmental protection and this factor are
closely related. Therefore, it is necessary to
ask for more commitment from companies
and industries in this aspect, so that they are
more responsible for the damage they cause.
The Paris Conference already establishes an
objective to reduce GHG emissions,
especially from 2020, but instead of reducing,
one should try to avoid these emissions to
mitigate the impacts generated. Betting on
new technologies and clean ways to generate
energy is the way to achieve a change in the
business mentality.



The business benefits are those that mark the
way when acting in the care of the
environment. In the analysis, this conception
is verified, since it is observed how the
economic results and the investment in
environmental protection are related, that is,
the organizations invest in this area in fusion
of the benefits. Therefore, for the future the
promotion and increase of subsidies for those
companies that bet on the use of sustainable
materials and tools should be a priority.

Hypothesis 1: The analyzed variables show
a high relation with the investment in
environmental protection.
Hypothesis 2: The investment in
environmental protection in the electronic
components manufacturing industry is explained
by the factors studied.
Section 4 shows the results of the analyzes
performed. A bivariate correlation analysis has
been carried out, which allows to validate, in part,
the first hypothesis. This hypothesis has been
validated in part because not all the variables
studied have shown a relationship with the
dependent variable. This is the case of the ISO
14001 certificates, which do not have a significant
relationship with the investment in environmental
protection.
Regarding the economic variables "Results
of the Exercise" and ecological "CO2 emissions"
the linear relationship is quite high and positive,
that is to say, before an increase of one or the other
there is an increase in the investment in
environmental protection. On the other hand, the
legislative factor is significant in the correlation
analysis and shows a fairly high and negative
relationship with the dependent variable, that is,
if there is a hardening of the laws, the investment
in environmental protection will be smaller.
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Based on the above, the main points on which
future policies or regulations should affect, to
promote sustainable development in the
manufacturing sector of the ICT sector, would be to
promote the use of sustainable materials and tools
with the environment and the reduction of waste
and emissions to the atmosphere (Agarwal and
Nath, 2011).
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The fact of encouraging the use of new
materials would not only favor the environment,
but also the companies themselves promoting the
development of R + D + i.
Another point to take into account within
this sector would be the promotion of the use and
manufacture of reusable or renewable electronic
products, which can be repaired without having to
re-manufacture a new product, that is, encourage
initiatives based on circular economy, in order to
reduce the generation of waste of these
companies. An example of this would be the
manufacture of mobile phones easy to repair, with
parts that can be reused or from which valuable
materials can be extracted once discarded for later
reuse. This is important since the generation of
waste is not based solely on manufacturing, but
covers the entire value chain of companies, from
extraction to sale. Therefore, the promotion of the
aforementioned measures could favor the
reduction of large impacts in the environment, as
stated by McDonough and Braungart (2002).).
At the same time, at a more general level, it
would also be important to encourage the use of
eco-technologies, which use new technological
innovations to promote the sustainable use of
natural resources, both in companies and in urban
spaces (García and Balderrama, 2018). In the
same line, it would also be necessary to continue
promoting new initiatives for the creation of green
jobs, in which the introduction of new
technologies also contributes to reducing the
environmental impact of companies (Network of
Vocational Training Institutes, 2018). An
example that unites the two lines indicated would
be the installation of solar panels that can serve to
provide power to charging stations of electric
vehicles.
This type of projects can generate important
virtuous circles, since they not only favor the
reduction of the ecological footprint, but the
energy savings they provide also has important
economic benefits that, in certain business
sectors, can favor an increase in investment in
environmental protection as the results of this
study show. Finally, add that the results obtained
show certain limitations, such as the scarcity of
data in relation to the variables used, since it was
not possible to obtain data for a longer period of
time. The availability of more data would allow
to establish some kind of trend in the investment
in environmental protection.
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The confidentiality of certain data has also
been a limitation, since companies are not obliged
to publish certain information. Technological
advances, the increasing incorporation of new
technologies and the continuous development of
this sector could favor future lines of research in
this field.
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Abstract

Resumen

Currently, there is a need to manage the different processes
that educational organizations must go through, due to a
dynamic environment that requires solid structures that
allow them to generate strategies and management
mechanisms for the achievement of organizational
objectives. The concept of renewal is usually associated
with certain characteristics of change, desirable and superior
to the reality of the work know-how it has, which have not
yet been incorporated into the various economic and
organizational processes, as a whole and specifically in what
refers to the relationships of educational organizations.
Fundamentally, change management is a discipline that
requires the interactions and considerations of the groups
that comprise it, educational organizations, face in their own
context and complexity, seeking to develop skills and where
efforts should be made to stay, like any other organization.
In this work, through the documentary exploration, the
description with an integral vision of the characteristics of
adaptation to the transformations suffered by an educational
organization, by the internal and external environment was
made.

Actualmente se tiene la necesidad de gestionar los distintos
procesos por los que deben de transitar las organizaciones
educativas, debido a un entorno dinámico que requiere de
estructuras sólidas que les permitan generar estrategias y
mecanismos de gestión para el logro de los objetivos
organizacionales. El concepto de renovación suele asociarse
a determinadas características de cambio, deseables y
superiores a la realidad del know-how de trabajo esta
desempeña, las cuales aún no han sido incorporadas a los
diversos procesos de carácter económico y organizacional,
como un todo y específicamente en lo que se refiere a las
relaciones
de
las
organizaciones
educativas.
Fundamentalmente, la gestión de cambio es una disciplina
que requiere de las interacciones y las consideraciones de
los grupos que lo conforman, las organizaciones educativas,
se enfrentan en su propio contexto y complejidad, buscando
desarrollar capacidades y donde se deben realizar esfuerzos
para la permanencia, como cualquier otra organización. En
este trabajo se realizó a través de la exploración documental,
la descripción con una visión integral, de las características
de adaptación a las transformaciones que sufre una
organización educativa, por el medio ambiente interno y
externo.

Change
Management,
Organizations

Integral,

Educational

Gestión de
Educativas

Cambio,

Integral,

Organizaciones
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Introduction
The importance of managing the different
processes that make up educational organizations,
and with the perspective of achieving
organizational development, in order to
contribute to the positions from the environment,
this article aims to perform a conceptual
exploration of the main elements associated with
organizational development. Consideration will
be given to the management of the processes of
change that must be carried out by the
administration of the organization of education,
that from the management through a leadership of
conversion, that should be developed in the
intelligent organizations, with a renewed culture,
located at gestar the necessary changes to achieve
the integral vision of the educational organization
(Garbanzo-Vargas, 2016).
The management of information in
organizations is a transcendent issue at present,
since the changes in the working groups at the
global level demand the improvement of their
operation structures, currently this improvement
propitiates the management for a transition of the
private sector and public, as a fusion or
transformation towards digital work schemes.
Although, there are difficult scenarios to
understand and talk about a process of change in
the behavior of corporations, and much more to
manage a change, starting from the roots in the
behaviors, ways of thinking and tacit patterns of
working groups in the groups.
According to Nonaka and Takeuchi (1995)
cited by Soto (2016), the conversion between
explicit and tacit knowledge gives rise to four
conversion flows or conversion cycles, which are
shown in figure 1, and are described below.:
From tacit to tacit, the step of knowledge
from tacit to tacit occurs through processes of
socialization, that is, through the acquisition of
knowledge and information through direct
interaction with the outside world, with other
people, with other cultures.
From tacit to explicit, it occurs through
outsourcing, which could be defined as the
process of expressing something, dialogue,
externalizing is to convert images and / or words
through dialogue.
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From explicit to explicit, this step is called
combination, as its own name suggests, different
forms of explicit knowledge are combined through
documents or databases.
Tacit to tacit, is the internalization of
knowledge, and consists of the incorporation of
tacit knowledge by the individuals of any
organization.

Figure 1 A comprehensive vision of explicit and tacit
knowledge and its conversion (Soto, 2016)

Explicit and tacit knowledge is part of a stage
of knowledge, in which the individual, through
experience, obtains the discernment of the area of
specificity through applied praxis and the
representations of processes. It is important to
consider that for the members of the organizations,
it is necessary to understand the importance of the
processes of knowledge formation and the role that
the technology of use emphasizes. For an
organization, it should be an art to create value from
intangible assets, in the knowledge of people (tacit),
and explicit knowledge is shared, dynamic, and
systematized (Soto, 2016).
The organizations are not exempt from the
consequences, in addition, as Salgado, Leria,
Arcos, Pineda & González (2018) own to the
repercussions that globalization processes entail,
there is the generation of competitive and highly
demanding work environments, in which the
workers are subject to permanent demands, changes
and uncertainties.
The globalization of markets, the diffusion of
information technology and social networks; and
changes in the nature of the labor force, impact on
the processes of harmonious transformation of
organizations and their members (López, Restrepo
& López, 2013).
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The specialists have emphasized that these
pressures and contingencies of the socioeconomic
context have generated the need to respond with
elements not only technological and innovation,
but also attitudinal, particularly flexibility and
openness to change, as a sine qua non condition
to the operation and performance of the worker in
the contemporary organization (Rodríguez,
2011). However, the evidence suggests that
adaptability, flexibility and confrontation to
change within organizations are one of the
variables most resisted by workers (DiFabio &
Gori, 2016).
In this work the information will be addressed
according to the following structure:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

The origin of the change
Organizational change
Organizational development
Causes of change in Organizations
External and internal forces of change
SAW. Change in the system
Change in the structure of the working
groups
Organizational culture
The organizational policy
System integration and open data
interoperability
Access security, information security.
Organizational innovation
Change Process
Managing change and overcoming
resistance to change

In particular, the resistance or difficulty in
implementing changes in any organization is
linked to the restrictive forces (Pizarro, 2005).
These forces and the driving forces are what
maintain a system in status quo (Guízar, 2013). In
particular, Lewin's model considers these two
forces in his proposal, stating that: "When both
forces are balanced, the current levels of behavior
are maintained and, according to Lewin, a quasistationary equilibrium is achieved" (Guízar, 2013,
p.28).
1.

The origin of the change

One of the first authors to allude to the concept of
Change was the Greek philosopher Heraclitus of
Ephesus (544 to 484 a.C.) belonging to the Ionian
school, as part of his doctrine mentions that the
universe is the result of two major currents
(Forces).
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The first as a descending process (top
down), understanding this as the origin of all things;
the second is an ascending process (bottom up)
conceiving this as the movement of transformation
of everything (change), both processes have a
certain cycle which lies in the perpetual flow and
ebb, work translated from Greek by Zeferino
González (1831- 1894), Philosophy Project (2002).
These postulates are the principle of the
movement, which is taken up by Aristotle, who
mentions that "The essence of things consists in
continuous change". Later in the sixteenth century
Nicolás Machiavelli wrote: "It must be borne in
mind that there is nothing more difficult to carry
out, or more doubtful success, or more dangerous to
handle, than to initiate a new order of things". All
those who subsequently joined that discussion,
allow us to assert that the discussion on the topic
(phenomenon) of change is not a novelty, however
if it is valid since no change is equal to another.
2.

Organizational change

The change for Williams (1991) cited by Carrión
and Manchado (2006) "occurs in physical and
relatively fast environments". The author's vision of
the change indicates that these are presented in the
matter, that is, the tangible things of the
organization, in addition to presenting themselves
in an accelerated way which implies that the only
way to execute the change is fast. However,
according to Beckhard (1992) cited by Domínguez
(2009) the organizational change "the capacity of
organizations to adapt to the different
transformations suffered by the internal or external
environment", since the adaptation processes are
presented gradually, as small improvements so the
process is slow.
The implication that the change occurs in an
accelerated or slow way has to do with the origin of
the change, as Beckhard mentions the
transformation suffered by the environment; if this
is external, the change will be presented in an
accelerated way as a means of survival, so the speed
of response of the organization is vital; while the
transition is an internal process, as mentioned by
Williams Bridges (1991) cited by Carrión and
Manchado (2006), this process is of "psychological
character that occurs in people as a consequence of
the situation generated by the change, and with
Regarding this, it can be said that the transition
occurs more slowly ".
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The studies carried out by Nadler (1982),
Gordon (1997) mentioned by Acosta (2002)
expose four types of change: the first as a tuning
or anticipation of changes in the environment,
focusing on increasing efficiency and
effectiveness through policies , the procedures
and the introduction of technologies; second as
adaptation or progressive responding to the
environment, introducing new products or
modifying existing ones; a third reorientation or
discontinuity anticipating changes in the industry,
redefinition, organizational philosophy, redesign
or reengineering. Finally, as recreation or
discontinuous changes tend to be abrupt and
severe as times of crisis.
Organizational change as "a process that is
generated within organizations and that can be
inductive (from the inside out) or deductive (from
the outside in)" (Ribera, 2013). So Beckhard,
Mintzberg and Westley visualize that
organizational change occurs inductively (from
the inside out) in a process of adaptation to the
new environment that is brewing.
However, for Pelayo (2001) the change is
the fundamental transformation of public or
private organizations and systems, so that
spectacular improvements in their effectiveness
and efficiency can be produced, this can be
focused on the ability to adapt, that is, to carry out
adjustments, organizational transformations,
abandoning their rational description to place
themselves more in the terrain of the constant
changes and negotiations that take place in
organizations and that imply their different levels,
as well as their capacity to innovate. Therefore,
the change for Robbins & Judge (2013) is to do
something differently (differently), however, the
change can be presented as incidental to some
organizations, while for others, the change is
intentional, that is, the change is planned for the
fulfillment of goals and objectives.
3.

Organizational development

The Organizational Development (DO) according
to Beckhard (1973) in Münch (2010) as "a
planned effort of the entire organization,
administered from the top management, to
increase its effectiveness and well-being, through
planned interventions in the processes of the
entity, applying the knowledge of the behavioral
sciences "(p.165).

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
ECORFAN® All rights reserved.

The DO as a strategy involves the whole of
the organization as a system (integrated) that aims
to improve efficiency and effectiveness, so it is
necessary to change the focus of the organization
and improve as mentioned by Gordon (1997) cited
by Acosta (2002) "communication, group behavior,
intergroup behavior, leadership skills, power
relations, as well as changing the organizational
culture" (p.22).
It can be considered that communication is
the backbone of the organization, since for
coordination, if this is inefficient all other efforts
also; the communication within the group, and
between the groups, will be significantly affected,
just as the planning of the top management
mentioned by Beckhard does not achieve its
purpose. For these reasons, for Arellano (2007), it
is necessary to establish the relationships that exist
between individuals and the organization, said
dichotomy allows the association between the
actors and the system, between the established
order and the necessary action.
The hierarchical system of the organization
that Beckhard refers to, about the planning process,
which is managed by senior management, should be
reformulated (raised), as well as the power relations
and organizational culture of Gordon, as mentioned
Arellano (2000), between the established order and
the necessary action, if the established order
(system) does not allow for better efficiency that
order has to change. Therefore, it is necessary to
rethink the definition (paradigm) of organization as
Zimmermann does (2000) states that the
organization is a dynamic system, which seeks to
configure (establish) in a rational and functional,
individual relationships, equipment, knowledge and
technology marked with it borders with the outside,
trying to reduce the complexity of reality.
On the other hand, in Gordon's vision of
Zimmermann's organization, of moving from
groups to work teams, he reflects that the simple
association (location) of individuals in an
organization is not enough to achieve the goals, that
results will not be obtained ( Significantly better if
not the sum of efforts and talents (knowledge) in the
fulfillment of designated tasks.
The definition of the DO is in constant
evolution, some authors have tried to simplify as
Zimmermann (2000) "the constant search for a
balance between planning and monitoring the
process of change".
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While others have retaken their
predecessors as does Pariente (2010) define it as
a "complex educational strategy, which is carried
out through a series of activities planned in a
participatory manner, aimed at the entire
organization
and
managed
by
senior
management, whose fundamental objectives are
to increase the effectiveness and well-being of the
members of the organization, some others
somewhat abstract as Jones and George (2006) is
the movement of an organization to move away
from its current state and approach a desired
future state for increase its efficiency and
effectiveness.

Courtney (1997) cited by Dominguez (2009)
identify three positions of change adopted by
organizations, these may be to shape the future,
adapt to the future and reserve the right to
participate. The first position is to lead in
innovation, be at the forefront in the sector, is in
continuous transformation and becoming the model
to follow. The second is based on the ability to
react, when the environment is more dynamic and
uncertain, the more flexible it must be, to adapt to
the evolution of the environment. The last position
does not follow the trends and is not as flexible to
adapt, makes changes progressively when it is safe
and certain to manage the transformation.

Organizations
for
organizational
development are transformed and invest in
learning and understand that organizations that
are unable to learn from a systemic and permanent
approach have little chance of sustaining
themselves in the context in which they were
created. An intelligent organization understands
that investing in learning is not an option, it is a
responsibility that must be assumed with the
highest moral and ethical principles and values.
Thus, a learning organization is capable of
creating, acquiring, transmitting and reforming
attitudes that promote individual development
within an organization that faces constant
transformations (Chiavenato, 2009; Garbanzo,
2016). When individual learning increases, the
intellectual capital of the organization also
increases and it is up to management to transform
this knowledge into action.

More than a position of change, Courtney
(1997) determined that the ways in which
organizations adapt with the implementation of
technological innovation. A committed position
must be assumed for the change, based on the
configuration of the future that is focused on the
organization based on the technological
application. While the position of adapting to the
future is necessary for relatively young
organizations, which are increasing their service
capacities. For this reason, the educational
organizations that reserve the right to participate are
institutions whose size (size) or longevity have
developed complex processes (control sections),
which due to their dimensions, which are difficult
to adapt in an agile way to the changes that occur in
the work environment.

4.

Causes of change in Organizations

Organizational change is considered by
Hellriegel, Jackson and Solcum (2005) as any
transformation associated with the design or
operation of an organization. Efficient and
effective management knows the opportune
moment when a change is required and also
knows the strategies to lead your organization
through the process of change.
Changes can be promoted by internal or
external forces. Externally, it usually happens as
a consequence of the social transformations
resulting from the dynamic and complex society,
as well as knowing good practices applied in other
organizations. Internally, due to the organization's
own needs such as the normal processes of
structural adjustments and changes in its
objectives.
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For Robbins (1999), the change depends on
the magnitude, when it is continuous and does not
affect the functioning of the organization, it was a
first order change; but if the change is
discontinuous, radical, involves new ways of
operating it was a second-order change.
Robbins' position on the magnitude of the
first order change, where organization is not
affected by the change is an idealized form of
organization, while the position of second order,
sees it as something abrupt and unexpected which
breaks with the principle that all organizational
change is planned, in addition to those exposed by
Courtney before the ways in which organizations
adapt technological innovation, however it must not
be overlooked that some technological innovations
are abrupt.
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The focus of the causes of change for
Gordon (1999) resides in three aspects:
behavioral, structural or technological. In the first
case, it focuses on improving communication,
group behavior, leadership, power relations and
culture; in the second it focuses on the redesign of
organizations and on the ways of working.
Finally, the third focuses on changing equipment
and methods, materials or techniques,
improvement and automation of processes
(reengineering).
Courtney's identification of the shape of the
future is analyzed in more concrete ways by
Gordon, since one of the ways in which
organizations deal with change is through flexible
structures that facilitate the process of adapting
change and another behaviorally. Supported by
culture, leadership, it also incorporates the
technological aspect as the cause of the
independent change to the turn of the organization
as Courtney mentions.
The structural approach (based on
processes) is shared by Coronilla and Del Castillo
(2000) cited by Rubio (2009) in the actions that
derive from the functions, the procedures;
likewise Acosta (2002), mentions the relationship
with the activities of the organization, the first
ones are presented in the processes that lead to the
scope of the organizational mission; the seconds
in the support and coordination processes, in
charge of synchronizing the operation of the areas
that make up the organization, however they are
the result of a process of reconfiguration of the
organization; which require time and not all
organizations can afford; it is for this reason that
Gordon adds to the change the technological
approach as an accelerator and determining factor
of causes of organizational change.

The context of the organizations is diverse, so
the form and speed of the changes varies from
sector to sector, in some the need for change occurs
in years, while in others in months, Courtney
already indicated in the ways to configure or adapt
to the future, and is taken up by Rubio (2009), as
incremental transformations, anticipated or
emerging, in order to adjust its operation to new
requirements.
Organizational change can originate from
various causes (reasons), some of which originates
in processes, infrastructure, services or culture;
which generates uncertainty about the way to face
the changes; there is a diversity of opinions on the
aspects to consider in an organizational change.
5.

External and internal forces of change

Returning to the foregoing in the origin of the
change by Heraclitus of Ephesus (544 to 484 a.C.),
on the existence of two major currents (Forces).
Beckhard (1973) exposes the planned effort as a
principle of Organizational Development (DO) and
later incorporates organizational change (Beckhard,
1992), as the internal or external environment, there
is a struggle of opposites (constant) in every act
associated to man, and the process of organizational
change is not the exception.
This struggle of opposites in the process of
change, as internal and external forces work
together tracing paths for survival, and that for Silva
(2002) cited by Dominguez (2009) has influence on
the "decisions of those who have the task of
directing organizations "(p.14), as a consequence of
the transition suffered by organizations for Rivera,
(2013) due to the process of adoption and / or
adaptation.
External forces

For García, Rojas & Díaz (2011), the causes
of organizational change are given in three
dimensions, the first is in the context, where the
need to change converge or diverge; the second,
is the content, this is presented as evolutionary
when the change is gradual and is carried out so
naturally that it does not generate conflicts or in a
revolutionary way when it modifies the structures
and rules of the organization, the third dimension
of change is in the process, these can be tangible
or intangible.
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Everything that is outside of organizational control
can become a force for change, so it is necessary to
know it. Stewart (1992) mentions that the external
forces that are involved with the process of change
are four, the first is the social environment, which
has a great influence on the working environment
such as clothing, religion, customs, norms, cultures,
age, education and standard of living, among other
aspects, these can influence both individuals and
groups, as the environment in the organization. The
second is the economic, this affects the income
level of people; the interest rates, exchange rates,
the type of goods that can be acquired, the
production of the companies, among others, are
modified.
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The third is
politics,
influences
organizations through national or international
laws, through taxes, regulations, changes in
public policies. Finally, innovation, use of new
techniques,
modification
of
procedures,
knowledge necessary to work in the environment,
increasingly demanding, the introduction of new
technology, machinery, equipment, work tools
are drastic changes for some workers.
A consequence of life in society has an
impact on individuals, so individuals are
continuously adjusting their behavior, that is, they
do not remain static in the face of social changes.
Similarly, the economy of people and
organizations, undergoes adjustments through
periods of abundance interspersed by periods of
austerity, so, you must learn to deal with adoption
and / or adoption processes, as mentioned by
Rivera (2013), you can reduce the periods of
austerity of the organization and therefore that of
the people. The change in policy, mentioned by
Stewart (1992), can affect individuals, as their
freedoms (social change) are restricted, as their
income is reduced by the payment of taxes
(economy), to the over-regulation to effect some
procedure (bureaucracy); to the change in the
regulations derived from a change in the law.

With the areas of action, given that these
interactions are considered in the context of
institutional structures, acting as a guide of
individual action; the policy space, as elements of
the subsystem's environment, where stability in a
public policy is directly related to the autonomy of
the subsystem, and its decision-making capacity,
therefore, the rules that affect the participants, the
positions and the Control decisions are of special
importance, this is illustrated below.
The subsystem conformed by the area of
action (decision making), the participants (actors)
that try to influence decisions in the levels of
collective action or in the operational decision; and
whose actions within the subsystem vary,
depending on the components of the action situation
(origin of the change), the formal rules (laws,
regulations and regulations) and informal rules that
are managed between the components and the
factors (external and internal) ), which are not
necessarily under contro. The decision making for
Kiser and Ostrom (1982), are exemplified by the
change of policies (laws, normativities), how they
affect the organization and the subsystems that
make it up; where the magnitude of the change does
not stop its daily activity as mentioned by Robbins
(1999) derived from its autonomy to adapt to the
future.
Internal forces

Figure 2 Change in the organization from public policy
Own elaboration based on Kiser and Ostrom (1982),
Ostrom (2005), in Real (2007)

Organizations are affected in a similar way,
however, this requires an analytical approach
(methodical), as is the IAD (Institutional Analysis
and Development Framework), as mentioned by
Kiser and Ostrom (1982) cited by Real (2007),
present the change in policies as the result of
micro-processes, based on the relationships of the
subsystem (strategic relationships, limited
rationality).
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The internal forces are factors that originate or drive
changes, emanate from the organization itself, arise
from the analysis of organizational behavior, are
displayed as alternative solutions, creating the need
for change. In this regard Stewart (1992) mentions
that the level of motivation of workers can favor a
change. While for Robbins (1999) the motivation is
the will to exert high levels of effort for the
fulfillment of the institutional goals, without
neglecting the satisfaction of the individual need.
However, for Hellriegel, Jackson & Solcum (2005)
motivation is a source of energy that incites,
inspires, impels and influences people to action.
Therefore, it is necessary to acknowledge
(know) if the personnel that work in the
organization are motivated since they are the ones
who will make the effort during a change process,
and if they lack this motivation or it decays, the
initiative (process ) of change, it will be diminished.
García, et. al., (2009), mentions that the motivation
increases to the extent that satisfaction of the needs
of the individual is perceived and the importance
that it assigns to different components of their work
environment.
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Within these components of the
environment, Stewart (1992), mentions the
relationships between individuals and groups, a
good working environment, an adequate
management of conflicts between individuals,
between individuals and interest groups or with
unions, among others. workers and hierarchies
(heads, authorities), favors communication in the
organization.

Structural management or by strategy for
competitiveness; and external: social, economic,
political, legal, cultural and ecological "(p.14).
For McKelvin & Aldrich (1983) the external
and internal forces work together to generate a
change, while for Stewart (1992) the external forces
are involved, that is, they have some relation but do
not establish any proportion or level of affectation,
while that for Carrión & Machado (2006) and
López (2013) only create the need for changes of
internal order.
The internal and external forces of change
configure different routes, for which the managers
of the organization must be careful when selecting
what change or changes are needed, to manage the
change process, it must take into account the costs
and the problems that entails face it, as illustrated in
the following image. Zamora (2018) a simple
definition of the concept of change could be when
you consider that "change" means that the new state
of things is different from the past state of things.

Figure 3 Elements of the environment, Da Silva (2002)
Theories of Administration, p. 53, cited by Domínguez &
Giordano (2009).

For Fernandez (2005) communication
allows building an identity of the organization, in
a climate of trust and encouragement, deepen
knowledge of the company as an entity, make
public the achievements (achieved) by the
organization, individually inform the members of
the organization, promotes communication at all
levels. For his, part Nosnik (2000) cited by
Santana (2011), characterizes the organizational
communication system as an important means
that the organization has to adapt to the changes it
experiences as a system, therefore it can be
studied as a process or as a series of superimposed
processes. Communication is a set of effective
activities, which allow to create and / or maintain
good relations with and among the members of
the organization, integrated and encouraged to
contribute with their work to the achievement of
organizational objectives, to make known the
need for change.
Returning to what was stated by
Domínguez & Giordano (2009), "the demands
that lead organizations to change are the
environmental trends constituted by internal
factors:
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However, change is a process that involves
modifying power centers, uses and customs, both
personal and group, risk, dominate fears and
resistances. Changes in an organization go beyond
implementing technological advances, redesigning
the structure or developing new business strategies.

Figure 4. General perspective of organizational Change:
adoption and adaptation processes, Rivera (2013, p.97)
"Organizational change: a strategic process of adoption and
adaptation" Postgraduate Studies and Research Section,
UPIICSA, IPN

Any change tends to affect the human
"Factor" system, in this regard De Faria (1995),
mentions that any change in the technical or
administrative system affects some modification
of activities, tasks or attributions of people.
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Organizational change: What really changed?
In the organization the formal and the informal
coexist, Selznick (1957), quoted by Pelayo (2001)
refers about the coexistence between the ideal and
the real of the organization, in this duality can
understand how an organization generates rules
and forms of behavior particular of this
organization. Therefore, the change that occurs in
an organization depends on the talent (capacity)
and the aptitude (skills) of the managers to
operate them (execute it). Allaire and Firsirotu
(1992) cited by Rodriguez (2009), mention that
this change can focus on systems, structures,
culture and / or strategies, this is not exclusive, the
change can be focused on one of these elements,
or in combination of some or all of them.
6.

Change in the system

When talking about system is not in reference to
a computer system or a development of a
computer application (program), it is in reference
to the system of established order, for Katz and
Kahn (1977) in Pelayo (2001) organizations are
systems that achieve stability through structures
of authority, reward mechanisms based on values;
changing when there are significant changes.
While Miller (1978) cited by Pelayo (2001) are a
"set of interdependent units that establish strong
links between them, ie, that the mobilization of a
unit means the readjustment or mobilization of the
rest of the system", to this type of Systems are
known as loosely coupled systems. Weick (1982)
cited by (Pelayo 2001), states that systems loosely
exist when the relationship between unit A and
unit B is:
1.
2.
3.
4.
5.

More sporadic than constant.
More casual than consistent;
More significant than significant
More indirect than direct, and
More eventual than immediate "(weick,
1982, cited by pelayo, 2001: 46).

The organization for Pelayo (2001);
Thompson (1967); Scott (2001); Schein (1985), is
a loosely coupled system that has a defined
structure, ie part of a hierarchical authority (not
necessarily rigid) and limited decision making
capacity, (establish strong links) and where one or
more are pursued determined ends, from several
functionally differentiated and coordinated means
(interdependent units) requiring that they be
interpreted as a system.
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Returning to Selznick's (1957) discussion of
the coexistence between the ideal and the real,
where the struggle of opposites is necessary to
remain in motion; in the definition of a system that
are a set of interdependent units, in which it is not
ruled out that these units come into conflict, but,
rather, that said conflict is part of the
interdependence.

Figure 5 The nature of power and control, own elaboration
based on Adams (2007)

The affirmation of Allaire and Firsirotu
(1992), on the fact that the changes are focused on
the systems and the characterization that they are
loosely coupled as is a corporate organization.
7.

Change in the structure of the working
groups

The changes for Drazin (1990), cited by Pelayo
(2001) are actions of individuals or groups to
establish, maintain or defend the power reserve;
they are the fruit, the result of negotiation or
perception in a power structure, they are
characterized by modifying the functioning of an
organization. Changing the structure has been
studied by Pelayo (2001) emphasizes the need to
transform structures and the implementation of new
forms of organization, reassessing the work.
The relationship between actors and
structures for Cabrero (2000), cited by Pelayo
(2001) becomes more complex and requires
imaginative, creative and permanent approaches
that allow to establish the balance between the
organizational order and individual action. While
for Acosta (2002) it refers to the transformations
suffered by the organization itself in its
functionality, specialty and control processes,
product of its own learning; organizations of
pyramidal structures and rigid chains of command,
at the time were perceived as highly specialized or
bureaucratic.
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For Adams (2007), the change in structure
has its origin in man (being), modifying its
behavior, so that it agrees with that of others, with
its own desires, to achieve it manipulates the
environment (indirect control) where is
exercising power (control system) over the
capacity for reasoning, knowledge and
perception.

Figure 6 Social Control System, own elaboration based on
Adams (2007)

The Power for Adams (2007) is part of the
Control System, of the greater effort of human
beings to adapt when creating new and more
complex structures, where the borders and the
disposition (structure or arrangement) of selforganization are delimited, this it also involves a
social relationship, what in it "exists" is a set of
actions and interactions, and a related set of ideas
and feelings, said "relationship" refers to a
particular set of psychological (processes) in
terms of behavior (evident process), and artifacts,
that involve two or more individuals, giving rise
to power relations.
Power relations for Adams (2007) are
conceived as the interaction between two people,
these can take the form of egalitarian or
subordinate, in the first the actors assume that
their relationship is equity / cooperation, while in
the second one of the actors is in a subordinate
position and the other as a subordinate, the person
who represents authority or who assumes a
superior power, is by the fact of having control
over the elements of the environment.
The basis of the power structure that the
human being (man) has built around them, are
actually a series of relationships (power) that
allow increasing the chances of survival (social
relationship), as mentioned by Adams (2007), this
through controlling (energy manipulation) the
processes (physical elements) of the environment,
that is, based on the control of knowledge (and
events), however, to exercise power is not enough
to have control.
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It is also necessary (it is required) to
recognize the nature of the effect of the control, or
rather, the effective control in the decision making
in order to exert power.
The granting of power from one individual to
another represents, both in a hierarchical
relationship and a coordination (delegate power),
this leads to an affectation to the behavior of the
individual which goes beyond their own control,
that is, the power that emanates is transformed into
a series of corporate structures (system), where the
leader reached a source of power, allowing some
independence with respect to the power assigned to
him by the members of the group according to
Adams (2007), however, control and decisionmaking that entails, depending on the way in which
the position or position of structure was obtained,
on the possession of skills (reasoning) and / or
superior knowledge.
8.

Organizational culture

The term culture is studied by Insaurralde (2010)
tracing its origins to the Latin culturam, whose
translations can be understood as cultivation or
being in the care of something, in the sixteenth
century the term was resignified to the cultivation
of the mind, about Molano (2007) alludes that the
term was taken from Cicero who metaphorically
had written the animi culture (cultivation of the
soul). While the term Kultur implied a personal
progression towards spiritual perfection, by later in
the eighteenth century transforming into
civilization as mentioned Kuper (2001) cited in
Molano (2007) is associated with material progress.
The organizational culture for Smircich
(1983) is a means to improve the performance and
achievement of the objectives; culture is a resource
that generates value, and that is not possible to be
replicated (copied) by competitors. In the end
(later) Schein (1985) cited by Insaurralde (2010),
formulates that culture is understood through
artifacts, values and assumptions, where the first (is
the surface of culture) are the tangible aspects and
visible from cultural activity, the latter represent the
social, philosophical, goals and standards. Finally,
third parties are beliefs regarding reality and human
nature. While for Barney (1986) the organizational
culture becomes competitive advantage and at the
same time as a strategic asset.
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Figure 7 Formulation of culture, own elaboration based on
Schein (1985)

The changes in the organization, for Allaire
and Firsirotu (1992) cited by Insaurralde (2010),
are due to the fact that they are small companies,
and therefore producers of their own culture;
similarly for Acosta (2002) they are a change in
the culture of the same; such changes may cover
the entire organization, or only a part of it; a
change in culture modifies the values that regulate
the behavior of individuals and organization,
among individuals themselves, in the same way
customs and knowledge (assumptions) are
affected, this makes culture a means to achieve
the goals of the organization (artifacts).
Allaire and Firsirotu (1992) cited by
Insaurralde (2010), mention that organizations are
small societies, and therefore producers of their
own culture; similarly for Acosta (2002) the
changes in the organization are related to a change
in the culture of the same; such changes may
cover the entire organization, or only a part of it;
a change in culture modifies the values that
regulate the behavior of individuals and
organization, among individuals themselves, in
the same way customs and knowledge
(assumptions) are affected, this makes culture a
means to achieve the goals of the organization
(artifacts).
Culture for Rendón and Montaño (2009)
represents the symbolic life of a community,
while the organizational culture associates a
series of resources to delve into the hidden aspects
of the organization's functionality (operation); On
the other hand, Rodríguez (2009) mentions that
cultural references are the sum of experiences in
the cultural education of managers and other
members of an organization, of organizations
originated in other social units and in the
geographical environment in which it operates..
The cultural references mentioned by
Rodríguez (2009) are:
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National: includes beliefs about employment,
labor relations, accepted uses of authority and
other forms of shared relationships that are
manifested in laws, customs and other social
institutions.
Regional: refers to significant variations of
national cultural patterns that exist within a
country -such as those of the north in relation
to the center or the south-. It also includes
regional guidelines covering more than one
country.
Professionals: refers to beliefs and values
shared by professional groups such as
doctors, nurses, lawyers, computer workers
and other similar groups.
Institutional:
values
of
non-profit
organizations such as political, religious,
professional associations and unions.
Sectoral: refers to common assumptions in an
industry or sector of activities about the
appropriate form of behavior or practices
such as agricultural, mining or fishing.
(Rodríguez, 2009, p.71).

Through the artifacts,
values and
assumptions, one can get to understand the social
conformations exposed by Allaire and Firsirotu
(1992), achieving with them the cultural changes as
Acosta (2002) affirms, in the process of selfregulation of the mentioned borders by Adams
(2007), the symbolisms and functionalities of
Rendón and Montaño (2009) and the cultural
referents of Rodríguez (2009), thus conforming the
changes in the organizational structure and culture.
9.- The organizational policy
The model of economic man is opposed to the idea
of administrative man, Simon (1947) cited by
Pelayo (2001) argues that in the individual there are
certain natural limits to store and process
information, and their behavior is not in terms of
looking for what better, and only the best possible
solution, maximization; but it is satisfied with the
solution that satisfies the preferences (minimum
that it has), it is a limited rationality, to this possible
solution we can understand it as the political
(decision making).
Kiser and Ostrom (1982), the changes that are
presented in the policies are the product of the
relationships of the subsystem as well as the
elements of the environment. Where the stability in
a policy is related to the autonomy of the subsystem
and the capacity of decision thus influencing the
organization, through laws, taxes, normativities and
specificity of work.
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However, for Adams (2007) it is about the
influence of one man over another, that sooner or
later, will raise the question of politics, which is
part of most systems as a constant effort to
maintain and reproduce an order previously
established. That like Tyrtania Geidt (2007) is an
omnipresent element in all human relationships,
hence the models must take it into account.
Similarly, the policy for Dominguez (2009),
is part of the demands that lead organizations to
change. In recent years laws have been approved
or reformed with the aim of promoting and
promoting the use of ICT. In Mexico, the InterSecretarial Commission for the Development of
Electronic Government (CIDGE) was created, a
collegial body established by Presidential
Agreement, on December 9, 2005, whose
objective is to "Promote and consolidate the use
and exploitation of Information Technologies and
Communications (TIC) in the Federal Public
Administration "(gob.mx, 2017).
Subsequently, on February 4, 2016, the
"AGREEMENT is published which modifies the
policies and provisions for the National Digital
Strategy, in the area of information and
communication technologies, and in information
security, as well as the Administrative Manual of
General Application in said matters. "(Official
Gazette of the Federation, 2017).
In
this
agreement,
the
National
Development Plan (2013-2018), the Program for
a Close and Modern Government (2013-2018), in
which the adoption and development of
Information and Communication Technologies is
fostered, is retaken. (ICT), modernization and
improvement of government services, this
through the "Administrative Manual of General
Application in the areas of information
technology and communications, and in the
security of information" (MAAGTICSI),
published on May 8, 2014 and in accordance with
the "Administrative Manual of General
Application on Procurement, Leases and Services
of the Public Sector" (MAAGMAASSP).
(Official Gazette of the Federation, 2017). With
them, it is intended to reduce the technological
backwardness
of
the
Federal
Public
Administration, in addition to the administrative
simplification of the processes contained in it; It
begins with the standardization of terms as
established in Chapter I, entitled "Object, Scope
of Application and Definitions", Article 2: This
section contains definitions regarding technology,
such as:
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ICT: Information and communication
technologies
that
include
computer
equipment, software and printing devices that
are used to store, process, convert, protect,
transfer and recover information, data, voice,
images and video; "(Official Gazette of the
Federation, 2017: 12).
Computational Application: software and / or
computer systems, which are made up of a set
of components or programs built with tools
that enable a functionality or digitize a
process, according to previously defined
requirements; "(Official Gazette of the
Federation, 2017: 9).
ICT Infrastructure: the hardware, software,
networks and facilities required to develop,
test, provide, monitor, control and support
ICT services; "(Official Gazette of the
Federation, 2017: 11).

The definition of computer application is
made in references to the development of a program
(software) to perform a specific task and that can
make use of a hardware device, so it is necessary to
manage the technological infrastructure with which
the institution has.
Green Technologies: the set of mechanisms
and actions on the use and exploitation of
information and communication technologies,
which reduce their impact on the environment,
contributing to environmental sustainability; even
considering the recycling of components used in the
use of these technologies; "(Official Gazette of the
Federation, 2017: 12).
ICTs
have
the
characteristic
of
interoperability,
standardization
of
their
components and the sharing of resources through
the configuration of the local area network, because
the efficient use of these technologies reduces the
environmental impact.
Definitions for improvement
Bases of Collaboration: the consensual instruments
celebrated by the institutions to establish actions
that modernize and improve the provision of public
services, promote productivity in the performance
of their functions and reduce operating expenses, in
order to increase efficiency and effectiveness and
comply with the objectives set forth in the Program
and formalize the commitments, as well as their
respective performance indicators; "(Official
Gazette of the Federation, 2017: 9).
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Guidelines: Guidelines for the application
and monitoring of measures for efficient,
transparent and effective use of public resources,
and budgetary discipline actions in the exercise of
public spending, as well as for the modernization
of the Federal Public Administration, published in
the Official Gazette of the Federation on January
30, 2013; "(Official Gazette of the Federation,
2017: 12).
PETIC: the set of projects developed by the
Institutions, consisting of a maximum of 7
strategic projects, in the terms established in this
Agreement; (Official Gazette of the Federation,
2017: 12).
Promoting modernization, through a
collaborative base decreases the redundancy of
information, promotes the interoperability of
systems, which translates into an improvement in
services and a reduction in processing times, this
as part of the guidelines for the modernization of
public administration, for them, public
institutions grouped no more than seven strategic
projects as part of the Strategic Program of
Information and Communication Technologies
(PETIC).
10.

System integration
interoperability



Computation in the Cloud: the model of
digital services that allows institutions to
access a catalog of standardized digital
services, which can be: infrastructure as
services, platform as services and software
as services (...)
Decree of Open Data: the Decree
establishing the regulation on Open Data
published in the Official Gazette of the
Federation on February 20, 2015 (...)
Technological Domain: the logical groups
of ICT called domains, which make up the
technological architecture of the Institution,
which may be, among others, security
groups, central and distributed computing,
end user computing, telecommunications,
collaboration and email, internet, intranet
and computer applications;
EIDA: the Interoperability and Open Data
Scheme
of
the
Federal
Public
Administration, established by means of an
Agreement published in the Official
Gazette of the Federation on September 6,
2011; (Official Gazette of the Federation,
2017: 10).







and

open
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Encourage the use of open data in
corporations, has the purpose of generating trust
through transparency and access to information, for
them, the access and interoperability decrees are the
basis for the cloud computing scheme, since, for
one side is based on providing information at any
time, as well as without dependence on a particular
system (platform), as in the past, certain
applications required a browser, base operating
system or a specific program to access the
information.
11.

Access security, information security.



Digital Identity: the unique identification of a
physical or moral person through the Single
Population Registration Code (CURP) or the
Federal Taxpayer Registry (RFC) e.firma,
before a computer application or an electronic
service; (...)



ERISC: ICT security incidents response team
at the Institution (...)



MAAGTICSI: the Administrative Manual of
General Application in the areas of
information technology and communications,
and in the security of information. Sole
Annex to this Agreement; "(...)



National Single Window: the one established
through the Decree published in the Official
Gazette of the Federation on February 3,
2015; "(Official Gazette of the Federation,
2017: 11-13)

data

Derived from a cloud computing policy
where users can request almost any information or
perform a procedure through the single window,
which is part of the national program for the
modernization and administrative simplification
gob.mx, this program must be applied by every
instance of government, to improve the attention to
citizenship, so it is necessary to identify and access
these systems through digital identification, which
leads to significantly improve access to and security
of information ( MAAGTICSI), which requires a
specialist in the field and a framework of operation.
Project management in the field
information technology and communication:


of

Executive Portfolio of ICT Projects: Total set
of ICT projects that the institution will
propose to the Unit for follow-up.
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Operational Portfolio of ICT Projects: Total
set of projects that support the daily
operation of the UTIC and are not
considered as strategic.



ICT Policy Management Tool: web system
used to carry out the communication of
reporting activities established in the
Agreement, considering the PETIC report,
obtaining the technical opinion issued by
the Unit, authorization by the UPCP, the
business architecture, the MAAGTICSI,
among others; (...).







Portfolio of ICT projects: is the total of ICT
projects grouped according to their
classification in the Executive Portfolio of
ICT Projects and Operational Portfolio of
ICT Projects that the Institution plans to
develop, in the terms established by the
MAAGTICSI; (...).
Proyectos de TIC: el esfuerzo temporal que
se lleva a cabo para crear un producto,
servicio o resultado de TIC y que cuenta con
presupuesto
para
su
ejecución;
considerando 2 tipos: proyectos operativos
que soportan las actividades diarias de la
UTIC y proyectos estratégicos en los
términos señalados en el presente Acuerdo;
(…).
UTIC: la Unidad de Tecnologías de
Información y Comunicaciones o área
responsables de las TIC en la Institución.”
(Diario Oficial de la Federación, 2017: 1113).

In Chapter III called "Policies for the
National Digital Strategy", Article 5, The
Information and Communications Technologies
Unit (UTIC), establish the technological record
through the ICT Policy Management Tools, in
this, it is integrated with an estimated budget and
interoperability of the systems, in the month of
October of each year. Article 6 establishes the
Strategic Portfolio of Strategic ICT Projects
(PETIC), with a maximum of 7 projects, to be
delivered in the month of December of the same
year, contemplating, among other things, its
impact on strategic objectives.
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ICT,
information
technologies
and
communications, are the technologies needed for
the management and transformation of information,
and very particularly the use of computers and
programs that allow creating, modifying, storing,
protecting and recovering that information
(Sanchez , 2008).

1.
Articulated
(legal basis)

5.MAAGT
ICSI

2. Strategic
Planning
ICT
Policy

2. TIC
Contracts

3. Business
Architecture

Figure 8. Main elements of the ICT Policy. Own elaboration
based on the 8 Policies, in the Matter of Information
Technologies and the MAAGTICSI (2018).

In Article 8 and 11 states that public
institutions should share resources, such as
infrastructure,
ie
the
shared
use
of
telecommunications networks and encryption
system for data security. While in Article 9 and 10
the hiring and leasing process is proposed, through
public bidding with the invitation of at least three
suppliers, a technical opinion, a detailed design of
the modular base application, in addition to the
provisions of the fraction V of Article 10 of the
"totality of its components as they are, the source
code, the object code, the physical and logical
design, the technical and user manuals; except for
all those who already have a registration, patent or
license to use; "(Official Gazette of the Federation,
2017: 17)
12. - Organizational innovation
One of the factors that increase productivity is
technological change, for Schumpeter (1978) cited
by Montoya (2004), they are the cause of a constant
transformation process, that is, the phenomenon of
technological innovation; It is important to clarify
that the importance lies in provoking revolutionary
changes in the organization or in the management
processes.
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However, for Dávila (1991) quoted by
Pelayo (2001), innovation is understood as:
accomplishing new things, achieving or seeking
new combinations of resources, doing things in a
new way. The main characteristic of
competitiveness, for Porter (1991) cited by SotoMuciño (2016) is the innovation in the
organization must be permanent, although it
requires a continuous effort for its success.
Innovation for Tissen, Andriessen and
Deprez, (2000), is assumed as the anticipation and
adaptation to change, is related to the capacity of
organizations, therefore, organizations must be
proactive. While for Cabrero (2000) cited by
Pelayo, (2001) is the relationship between actors
and structures, they become more complex and
require imaginative, creative and permanent
approaches that allow to establish the balance
between the organizational order and individual
action.
One of the factors that shape
competitiveness is innovation for Miltenburg
(2005) cited by Soto-Muciño (2016), defined as
the ability to quickly introduce new products /
services or make changes in current ones. While
for Robbins & Judge (2013), it is a specialized
exchange rate, the application of an idea to start
or improve a product, process or service.
According to the Oslo manual (2006) in a series
of modifications introduced progressively, that is,
a generally continuous process of adoption of
innovations, characteristics of the sectors of low
or medium technological content.
Respond to the need to install (in the
servers) capacities aimed at the continuous
improvement of public management by
recognizing the processes that all entities live in
order to generate, systematize and transfer
information necessary to respond to the
challenges and needs of public entities. It requires
a commitment from the organization, which is
why, through the Institutional Training Plan, it is
sought the integration of programs that allow to
receive knowledge and promote multiplying
agents in the work team, thus favoring a culture
of knowledge that impacts the processes of the
corresponding entity, for its better functioning of
operation.
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Sources of innovation
The sources of innovation are for Zimmermann
(2000), within the organization, in the structures, in
the administration and in the excess of resources,
which is the responsibility of the members of the
organization to obtain the best performance. First of
all in the organizational structure, since it
influences positively; in organic organizations there
is less differentiation, that is, there are few
hierarchical levels, so they are vertical and
centralized in their daily operation, thus promoting
flexibility and organizational adaptation, allowing
the creation and adoption of innovations.
Second, the administration provides
legitimacy and knowledge, how to do the tasks and
obtain the desired results, that is, it allows to follow
up on the activities that are carried out, as well as
improving the quality achieved, reducing the time
processing allowing it to be used in developing new
ideas.
Third, there must be an excess of resources,
since these allow an organization to innovate,
assuming the cost of instituting or assimilating
failures, only then innovation flourishes. In aspect
of the communication between units is extensive,
and it is required to be facilitated in the organization
between the different departments, through the
creation of committees and task forces, which
combine the various profiles thus promoting
innovation in the organization. However,
Zimmermann (2000) mentions that they are several
of the best organizational innovation ideas that were
never put into practice.
The principles of innovation in culture
Innovation implies a radical uncertainty, Nelson &
Winter (2000) mention that due to this uncertainty,
people and organizations do not agree on the
direction they will take, which implies that the main
function of an efficient institutional structure is
effective selection of innovations, accepting and
spreading the good ones and eliminating the bad.
So, innovation is a discipline, whose
principles can be learned, built, practiced,
implemented correctly can lead to improve the
performance of organizations and sustainable
growth, the culture of innovative organizations is
based on principles such as:
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Environment: Organizations must cultivate
passion, encourage learning, reflect, in the
same way they must stimulate and
challenge people to take risks, to think
independently...
Values: these are the guide and give
direction to the organization, the ethical
work that supports our actions inside and
outside the organization
Resource: The resources of an organization
are the human capital that is in it, that
through creativity and knowledge, achieve
great transformations.
Processes: attention must be paid to
opportunities for improvement, no matter
how big or small it may seem
Behavior: Innovation must be timely,
flexible, adaptable, collaborate, resistant,
capable of making brave decisions under
conditions of uncertainty and dealing with
ambiguity "(Nelson & Winter, 2000).

A group of workers can become a team of
innovators, this is achieved if they share a vision
and language of innovation; they have at their
reach the tools to build processes for continuous
improvement.
Some of the organizational changes can be
presented in the structure, Acosta (2002) refers to
the transformations that the organization suffers
in its functionality, specialty and control
processes, product of its own learning;
organizations of pyramidal structures and rigid
chains of command, at the time were perceived as
highly specialized or bureaucratic, however, at
present the flat and multifunctional structures
have shown to have a better ability to adapt and
respond to changes.
Innovation in the organization

This model identifies three stages to manage
the change in the companies, which correspond to
the phases of: unfreezing of the old practices,
displacement and change of the organization
towards the new direction and re-freezing of the
most effective ways in the organization (Mengíbar,
del Rio and Terol, 2007).
Garbanzo (2016) it is necessary to have an
organizational capacity of teaching developed at the
interios of this, and it is properly an innovation that
guides the organizational development, this
positively influences the promotion of innovations
and competitive organizational management.
Learning is considered an eminent condition for
change based on the level of knowledge of each
organization, which includes both cognitive and
behavioral components associated with knowledge.
Innovation involves profound changes and
transformative responses to contextual demands,
which in turn translate into the development of
labor competencies of the member staff of the
organization, and generate a greater growth of the
organization and adaptive capacity exemplary
permanently, understanding the organization from
a systemic approach.
Innovation is defined as the process of
creating and implementing a new idea:
Hellriegel, Jackson, S. & Solcum (2005, p.355)
Innovation always involves the breaking or
redefinition of some procedure or the emergence of
an emerging thought, which put into practice
contributes to new organizational schemes in search
of institutional objectives; is to do something new,
different. The ideas that underpin innovation can
arise within the organization as well as externally.
Dynamic organizational environments promote
change and innovation more easily. Innovations can
occur in the technical, processes and procedures of
the administration.

Martínez, Carrasco. & Bull (2018) the adoption of
technology and new methods of work by
collaborators is often difficult to achieve,
generating in most cases a resistance to the
changes proposed by managers or heads of small
and medium-sized areas Business. Given this
problem, a series of models have been generated
in the academy to address the management of the
change. Within these proposals, one of the most
outstanding corresponds to the classic change
management model called the Three Step Model
proposed by Lewin.

The concept of innovation for Damanpour,
(1991) cited by Soto-Muciño, Reyes and Infante
(2016), is very broad, reflecting the existence of a
wide variety of dimensions (phenomenon), it can be
a new product or service, a technology , a structure
or an administrative system. For them,
organizational innovation is defined as the adoption
of new systems, policies, programs, processes,
products or services, generated internally or
acquired (Daft, 1982, Damanpour & Evan, 1984,
Zaltman, Duncan & Holbek, 1973). According to
Jiménez-Narváez (2005), he argues that there are
various theoretical references from the economy
that study innovation as a theoretical problem.
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The integrative proposal for the study of
innovation is known as the theory of systemic
competitiveness, and, in a large social plane of
intervention and general action, the concept of
national innovation system, in a particular plane
of governmental intervention as a policy of
development, are the works of Lundvall (1992)
and the Sussex School for the sustainable
development of technological capabilities,
through a holistic and integrating vision, closely
related to the theories of organizational
development.
The success of an organization depends to a
large extent on the use of knowledge and skills,
innovative creativity and motivation, both of its
staff and its allies: suppliers, collaborators or the
customers themselves-users of the services, as
well as the organizational learning, all of them
circumscribed in the value chain of the
organization. Very large and bureaucratized
organizations can be as innovative as small and
unbureaucratized ones.
Organizational innovation before change
for Lam (2005) cited by Oslo (2006), "is a
response to technological change, when in fact
innovation in organization could be a necessary
and prior condition for technological innovations"
(page 18). In addition, that organizational
innovation also refers to the implementation of
new methods of organization.
This is a fundamental element of
organizational learning that is a systemic process,
which has a knowledge structure that evolves, are
developed on a permanent basis responding to the
transformations of the context that occur in
different ways depending on each case. Thus,
innovation is understood as a process that
articulates the accumulation and combination of
new knowledge (Acosta, 2011).
According to Garbanzo (2016), he proposes
that an organization that learns has the necessary
internal resources to promote the transformations
it requires, as well as the ability to promote a
culture of permanent improvement and optimize
the performance of each individual that makes it
up. In learning organizations, innovation and
change are seen as processes inherent to the
internal culture. There are characteristics of
organizations that learn, worthy of consideration
in the educational field:
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The leadership is shared.
Innovation is part of the culture.
The attention to the target population is a
priority.
The members of the organization are part of
the identification and solution of problems.
Work resistance is approached correctly.
Regarding the media, both the management
and the rest of the levels know and share the
scope, objectives and goals.

Considering that there are determining
elements in public organizations that must learn in
themselves according to their particular activity and
that require considering, from their management, in
the different elements that articulate, that favor
efficiency in the organization based on knowledge
mutual, and for this it should be considered that this
group is participating fully, then it requires a current
dynamics of the public organization that must leave
behind traditional organizational paradigms to give
rise to new conceptions, which should be supported
in the development with a philosophy of
innovation.
13. - Change Process
Organizational change is presented in different
ways, as García Rubiano, Rojas and Díaz (2011)
suggest, it is possible to classify it in the following
way:
a.

Changes in the systems is presented in three
ways, the first as the change within the
system, in this one acts on the effects and not
on the causes; the second as a change to the
system, modified the processes that are
operated, and finally of the systems, that is,
by a change in technology that can be
accessed, thereby allowing significant
advances.

b.

Lack of opportunity, is based on the reduction
of expenses and the development of strategies
to increase profits.

c.

Adaptation-transformation, in this type of
change seeks the adaptability of people and
transformation of the environment.

d.

Fluid structures, accelerated changes,
although the changes have not been fully
understood, the following transformation has
been initiated, which is why discontinuous
scenarios are more similar to fluids than
structures.

SOTO-MUCIÑO, Luis Enrique, INFANTE-MENDOZA Benjamin
and ALPUCHE-DE LA CRUZ Ezequiel. The process of
management of integral change in educational organizations.
ECORFAN Journal-Mexico. 2018.

69

ECORFAN-Mexico Journal

Article

December 2018 Vol.9 No.21 52-74
e.

Continuity-discontinuity, the discontinuity
of the changes, changes break with the
logical sequences of improvement,
disruptive innovations.

f.

Linear-systemic thinking, the type of linear
thinking perceives changes as simple
sequences in a direct cause-effect
relationship, while the systemic integrates
the variables of their environment (García
Rubiano, Rojas and Díaz, 2011, p.128).

The change in the systems is a process of
adoption and adaptation of technologies, which is
regularly given by obsolescence, which allows to
lead to processes of adaptation-transformation, in
these the skills and knowledge are put to the test,
without embargo, if changes are radical
adaptation time is increased, which can lead to
continuity-discontinuity changes, if they are
prolonged irremediably lead to processes of
change due to lack of opportunity, if the
technological change had taken correctly this
would be seen as a process of linear-systemic
thinking change. So the classification of Novoa
can also be understood as the transition of a
process of change badly carried out (executed).
For Levinthal (1991) quoted by Rivera
(2013) the processes of organizational adaptation
and selection are not contradictory perspectives to
analyze organizational change, nor simply
complementary points of view; these two
processes have a very strong relationship of
interdependence in which the learning of the
organizations contributes to the organizational
inertia that is the basis of the selection process.
On the other hand, is Greiner (1967) cited
by Bartlett and Kayser (1997) Carrión &
Machado (2006, p.14) as one of the scholars who
has contributed the most to his contributions to
Organizational Change and who has made a large
amount of studies on the subject, which have led
him to differentiate a program of successful
change from another failure, and for this he
considers three methods when initiating a process
of change; first, unilateral action; Secondly, the
shared power and finally the delegated authority.
14.

Managing change
resistance to change

and

The first is education and communication;
resistance is reduced by communicating to
employees the reasons for change, the effects of
misinformation or poor communication causes
anxiety, therefore, by reporting on the facts and the
needs of change, resistance is mitigated giving rise
to the generation of commitment to make the
change a reality.
The second is to promote Participation; when
an individual is part of the initiative or when they
have made a significant contribution, their
participation reduces resistance, earns commitment
and increases the quality of decision to change.
The third, is to create support and
commitment, to manifest a weak commitment to
change, resort to the status quo and resist holding
on to the current situation.
The fourth is the development of positive
relationships individuals are more willing to accept
changes, when you have a relationship of trust with
superiors, likewise, a work environment should
promote personal development, this will lead to
more positive relationships with respect to the
process of change.
The fifth tactic is based on Implementing
changes with justice, a way in which the
organization can reduce the impact of change,
resides in how the process of change is executed,
that is, the fundamental thing is change and the
intention to improve and not to keep privileges.
The sixth, is the manipulation and cooptation, initially refers to the attempts to exert a
covert influence. Twisting and distorting the facts
to make them appear more attractive, hide
unwanted information and create rumors for
employees to accept the change. While in the
second place the manipulation and participation of
the organizational leaders is combined, by granting
them positions or key roles to obtain the support.
The seventh, is to select the individual, the
right selection, adopt a positive attitude towards
change, be willing to take risks, a flexible behavior,
stability to accept and adapt easily to change are
related to personality.

overcoming

To overcome resistance to change Robbins and
Judge (2013), in their study of organizational
behavior, mentions that there are eight tactics:
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The eighth, the coercion. It consists in the
direct application of threats or force to those who
resist.
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Other important factors intervene to
overcome resistance to change, according to
Hellriegel and Slocum (2004) cited by Dorta
(2011).:
1.

Empathy and support. Understand how
employees experience change Help identify
those who are concerned about the change
and understand the nature of their concerns.

2.

Communication. People are more likely to
resist change when they feel insecure about
the
consequences.
Effective
communication reduces gossip and
unfounded fears. Proper information helps
employees prepare for change.

3.

Participation and inclusion. Perhaps the
most effective individual strategy to
overcome resistance to change is to involve
employees directly in the planning and
implementation of the change. The
participating employees will be more
committed to implementing the planned
changes, and are more likely to generate
certainty that they will work correctly than
those employees who have not participated
(Dorta, 2011).

Conclusion
This paper describes the aspects related to the
change management process in organizations, and
how it can be addressed to satisfy the need to
respond to the circumstances of the environment,
with the requirement to adapt to certain
characteristics of change, desirable and superior
how to do it in the organization itself.
The management of information in
organizations is a transcendent issue at present,
since the changes in the working groups at the
integral level demand the improvement of their
operation structures, currently this improvement
propitiates the management for a transition of the
private sector and public, with the merger or a
transformation towards digital work structures.
However, there are difficult scenarios to
understand and talk about a process of change in
the behavior of the groups and identify the
characteristics of the organization at the
individual and organizational level, where the
application and understanding of the operations
actions will have to be carried out of change
managers in the cluster.
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Likewise, the methodology to be used and its
sensitivity analysis, in application of hard and soft
technologies by the organization, is of great
importance, this will allow to identify the set of
minimum factors to be modified in order to
unfreeze the existing prejudices in the working
groups, for its adaptation and improvement of its
own competences in its operation activities, in
addition, the planning of a change project must have
the participation of all the actors involved in the
organization.
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Abstract

Resumen

The degree of homogeneity of a space X is the number
of orbits under the action of the group of
homeomorphisms of X in X. The smaller the degree of
homogeneity, the more homogeneous the space, in
fact, having a degree of homogeneity 1 is equivalent to
being homogeneous. Another way to measure the
homogeneity of a space is to use n-homogeneity and
n-homogeneity at a point. Our work focuses on spaces
called continuous (metric, compact and related
spaces), studying the relationship between these three
types of homogeneity mentioned, as well as their
interaction with the local connection, the
indescomponibilidad and cutting points of the
continuum. We prove, among other things, that the
homogeneous spaces in a point have a degree of
homogeneity 1 or 2 and, when the space has a single
cut point, we relate the degree of homogeneity of the
continuum with the degree of homogeneity of the
components of the complement of said cut point. In
addition, we generalize some already known results of
the subject.

El grado de homogeneidad de un espacio 𝑋 es el
número de órbitas bajo la acción del grupo de
homeomorfismos de 𝑋 en . Entre más pequeño es el
grado de homogeneidad, más homogéneo es el
espacio, de hecho, tener grado de homogeneidad 1 es
equivalente a ser homogéneo. Otra manera de medir la
homogeneidad de un espacio es utilizar la nhomogeneidad y la n-homogeneidad en un punto.
Nuestro trabajo se centra en los espacios llamados
continuos (espacios métricos, compactos y conexos),
estudiando la relación entre estos los tres tipos de
homogeneidad mencionados, así como su interacción
con la conexidad local, la indescomponibilidad y
los puntos de corte del continuo. Probamos, entre
otras cosas, que los espacios homogéneos en un punto
tienen grado de homogeneidad 1 o 2 y, cuando el
espacio tiene un único punto de corte, relacionamos
el grado de homogeneidad del continuo con el grado
de homogeneidad de las componentes del
complemento de dicho punto de corte. Además,
generalizamos algunos resultados ya conocidos del
tema.

Continuous,
Gegree of
homogeneity, Cut points

homogeneity,

nContinuo,
Grado
de
homogeneidad,
homogeneidad, Puntos de corte

n-
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1.

Introduction

This work is framed within the Theory of
Continuos and more specifically, in the study of
the continuous 1/n-homogeneous. Research in
homogeneous spaces is extensive in Topology.
However, not all spaces are homogeneous and,
even among those that are, it is interesting to have
a measure of how homogeneous the space is. We
investigate three concepts that help us in this task:
the 1/n-homogeneity, the n-homogeneity and the
n-homogeneity in a point.
The study of the continuous 1/n
n
homogeneous, for n>1, formally began in 1989
with H. Patkowska. However, it was not until
relatively recently that this issue has gained
momentum, gaining the interest of researchers in
Continuous Theory. Most articles written in
recent years focus on the study of 1/2homogeneity.
In this work we study each of the three
notions of homogeneity, both separately, and the
relationship between them; as well as the
interaction with the local connection, the
indescomponibilidad and the points of cut of a
continuous.
Section 2 is devoted to the definitions, the
notation and the basic and general theorems that
we will use. Section 3 is dedicated to 1/nhomogeneous spaces. We define, among other
notions, the degree of homogeneity of a space,
1/n-homogeneous space and orbits of a space. We
also test general results of this topic.
In section 4 we adapt, for n-homogeneous
spaces in a point, valid theorems for nhomogeneous spaces, and generalize other known
results. In Theorems 4.4 and 4.7 we prove that the
n-homogeneous or n-homogeneous spaces in a
point have a degree of homogeneity 1 or 2 and are
decomposable. Theorems 4.8 to 4.10 relate the
homogeneity of space with n-homogeneity and nhomogeneity at a point. In section 5 we study the
interaction of these two concepts with the local
connection.

Finally, in section 7 we study the 1/nhomogeneous continuums with exactly one cut-off
point. Theorem 7.1 shows a relation between the
orbits of the continuum and the orbits of the
components of the complement of the cut-off point.
Corollary 7.10 gives an example of a continuous 1/3
- homogeneous that is obtained by gluing copies of
the same homogeneous and locally connected
continuum.
2.

Preliminaries

The symbol ℕ will denote the natural numbers. If
A is a set, its cardinality will be denoted by |𝐴|. We
say that A is degenerate if |𝐴| = 1 and, otherwise,
we say that A is not degenerate. Let X be a space and
A ⊂ X. We will denote by 1X the function identity
of X in X, by ClX (A) and IntX (A) to the lock and
the interior of A in X, respectively. If X is metric,
by diam (A) we refer to the diameter of the set A.
In addition, if f is a function with domain X, we
denote by f|A| A the restriction of f to the set A.
Throughout this work, we will consider
spaces T1 and, in general, continuous. A continuum
is a compact, connected, metric space and, for this
writing, with more than one point. If X is a
continuum, then a subcontinuum of X is a subset of
X that is closed, connected, and not empty. We will
denote by I to the unit interval [0,1]. The continuous
homeomorphs to interval I are called arcs. If A is an
arc and h is a homeomorphism from I to A, the
extreme points of the arc A are h (0) and h (1).
Let X be a topological space. If x ∈ X, we say
that X is locally connected in x, if for open U having
ax, there is an open and connected subset V of X
that contains a and is contained in U. In addition, X
is locally connected if X is locally connected in
each of its points. We say that X is small connected
at the point x∈X, if for every open U containing x,
there is a connected subset V of X that has x in it
and is contained in U. Finally, X is arcconexo if for
each pair of points p and q in X, there is an arc
whose ends are p and q.

In section 6 we present two simple results
that show the relationship between the different
types of homogeneity we have considered, when
one of its' orbit is degenerate.

Clearly, if X is locally connected at x, then X
is connected in small at x. The other implication is
not always fulfilled (Theorem 7.6, Pacheco, 2009,
p.69]). However, it is known that a space X is
locally connected if and only if X is connected in
small in all its points (Theorem 7.8, Pacheco, page
73]).
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Let X be a continuum that is not connected
in small at some point x. From Theorem 5.12
(Nadler, 1992, p.76) it is deduced that there exists
a non-degenerate subcontinent K of X that
contains a x and such that X is not connected in
small at each point of K. So, if a continuous it is
not connected in small at a point, then it is not
connected in small in an uncountable number of
points.
In Theorem 4.2 (Dugundji, 1966, p.123) the
locally connected spaces are characterized as
those in which the components of the open sets
are open sets. Throughout the present work, we
will use these results in more than one occasion.
The proof of the following Theorem can be
found in Theorem 3.3 (Dugundji, 1966, p.121).

This implies that c = a, and as a ∈ A, c is an
element of A. Then, A is closed in X. Since this is
a contradiction, it turns out that b = d = g (c): This
proves that g is continuous in c. As g a function of
a compact to a metric space, it is closed and thus, it
is a homeomorphism.
Part 1) of the following result is known as the
Border Strikes Theorem. Its proof can be seen in
Theorem 5.6 of (Nadler, 1992, p.74). Part 2) is a
consequence of part 1), and its demonstration can
be seen (Nadler, 1992, p.75).
Theorem 2.3
Let X be a continuum and E a subset of its own and
not empty of X. Then the following statements are
fulfilled:
1.

Theorem 2.1
If f: X → Y is a homeomorphism between the
electric spaces X and Y, then the following
statements are fulfilled: if A is a component of a
subset C of X, then f (A) is a component of f (C).
Theorem 2.2
Let X be a metric and compact space, A and B
two subsets of X, not closed, and c, d two points
in X such that ClX (A) = A ∪ {c} and ClX (B) =
B ∪ {d}. If f: A → B is a homeomorphism
between A and B, then the function g: ClX (A) →
ClX (B), defined, for each x ∈ ClX (A) by
𝑔(𝑥) = {

𝑓(𝑥), 𝑠ⅈ 𝑥 ∈ 𝐴;
𝑑, 𝑠ⅈ 𝑥 = 𝑐

homeomorphism extending to f.
Demonstration
Since f is bijective, clearly g is also bijective. To
see that g is continuous, we only need to see that
it is continuous in c. For this, suppose that {an}n
is a sequence of points of ClX (A) converging to c
such that {g (an)} n converges to an element b ∈
ClX (B). We want to see that b = d. Suppose, on the
contrary, that b ∈ B and let a = g-1 (b) = f-1 (b).
Note that a∈ A. Without loss of generality let us
suppose that each a_n∈A, with which g(an)=f(an).
Since f-1 is a homeomorphism of B in A and
{f(an)}n is a succession of elements of B whose
limit is an element of B, by Proposition 6.1. 5
(Margalef, 1979, p.6) we obtain the following:
𝑎 = 𝑓 −1 ( lim 𝑓(𝑎𝑛 )) = lim 𝑓 −1 (𝑓(𝑎𝑛 )) = lim 𝑎𝑛 = 𝑐
𝑛→∞

𝑛→∞
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𝑛→∞

2.

If A is a component of E; then ClX(A) ∩ ClX
(X - E) ≠ ∅.
If E is a subcontinent of X, then, for each
component A of X -E, it happens that A∪E is
a subcontinent of X.

Let X be a connected space. We say that c∈X
is a cutoff point of X if X- {c} is not connected. The
symbol Cut(X) will denote the set of all the cut
points of X (note that Cut(X) can be the empty set).
Also, if c ∈ X; we will denote by Ac the family of
all the components of X - {c}.
The following result shows properties of the
components of the complement of a cut point in a
topological space. Recall that two non-empty sets H
and K of a space X are mutually separated if the
lock H does not intersect K and the lock of K does
not intersect H. In addition, it is known that a space
is connected if and only if they do not exist two
mutually separated sets whose union is space.
Theorem 2.4
Let X be a continuum and c ∈ X. For each
component A of X - {c}; the following warnings are
fulfilled:
1.
2.
3.

ClX (A) = A∪ {c} and Cut (ClX (A)) ⊂ A.
If A is open in X, then every cut point of ClX
(A) is a cut point of X.
If Cut(X) = {c} and A is open in X, then ClX
(A) is a subcontinent of X without cut points.

Demonstration
Let A be a component of X - {c}: Since X - {c} is
a proper and non-empty subset of X; by part 1) of
Theorem 2.3 (applied to E = X - {c}), it happens
that:
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∅ ≠ 𝐶𝑙𝑋 (𝐴) ∩ 𝐶𝑙𝑋 (𝑋 − (𝑋 − {𝑐}) = 𝐶𝑙𝑋 (𝐴) ∩ {𝑐}.

𝑂𝑟𝑏(𝑥) = {ℎ(𝑥) ∶ ℎ ∈ ℋ(𝑋)}.

Then c ∈ ClX (A) and A∪ {c} ⊂ClX (A).
From part 2) of Theorem 2.3 (applied to E = {c}),
it happens that A∪ {c} is a subcontinuum of X.
This proves that ClX (A) = A∪ {c}. Now suppose
that a is a cut point of ClX (A). As ClX (A) - {c} =
A and A is connected, a ≠ c. Therefore, to ∈A.
This proves 1). Now suppose that A is open in X
and that a is a cut point of ClX (A). From 1), we
obtain that a ∈ A. Let's define:

It is easy to notice that the family of the orbits
of a space 𝑋 is a partition of 𝑋 and that a set 𝒪 is an
orbit of X if and only if it exists 𝑥 ∈ 𝑋 such 𝑞𝑢𝑒 𝒪
= 𝑂𝑟𝑏𝑋 (𝑥).

𝐵 = ⋃{𝐶 ∈ 𝒜𝑐 : 𝐶 ≠ 𝐴}.
For 1), for each C ∈ A_c - {A} it is satisfied
that c ∈ ClX (C) ⊂ ClX (B). Since A is open, XA
= B∪ {c} is a closed subset of X that contains B.
Then, ClX (B) = B∪ {c} y, since ClX (A) = A∪
{c} and A∩B = ∅, we deduce that A∩ClX (B) = ∅
and ClX (A) ∩B = ∅. Now, since a is a cut point
of ClX (A), there are two sets that are not empty
and mutually separate H and K such that ClX (A)
- {a} = H∪K. Suppose without loss of generality
that c∈ K. Then H⊂ A and
𝑋 − {𝑎} = (𝐶𝑙𝑋 (𝐴) − {𝑎}) ∪ 𝐵 = (𝐻 ∪
𝐾) ∪ 𝐵 = 𝐻 ∪ (𝐾 ∪ 𝐵).
In addition, H and K ∪ B are non-empty
subsets of X such that
𝐶𝑙𝑋 (𝐻) ∩ (𝐾 ∪ 𝐵)
=
(𝐶𝑙𝑋 (𝐻) ∩ 𝐾) ∪ (𝐶𝑙𝑋 (𝐻) ∩ 𝐵) =
𝐶𝑙𝑋 (𝐻) ∩ 𝐵 ⊂ 𝐶𝑙𝑋 (𝐴) ∩ 𝐵 = ∅
And
𝐻 ∩ 𝐶𝑙𝑋 (𝐾 ∪ 𝐵)
=
(𝐻 ∩ 𝐶𝑙𝑋 (𝐾)) ∪ (𝐻 ∩ 𝐶𝑙𝑋 (𝐵) =
𝐻 ∩ 𝐶𝑙𝑋 (𝐵) ⊂ 𝐴 ∩ 𝐶𝑙𝑋 (𝐵) = ∅
This implies that a is a cut point of X, thus
proving 2). To prove 3), suppose that Cut (X) =
{c} and that A is a component of X - {c} such that
A is open in X. Then ClX (A) is a subcontinuum
of X such that, for 1 ) and 2), Cut (ClX (A))
⊂A∩Cut (X) = A∩ {c} = ∅. Thus,
𝐶𝑢𝑡(𝐶𝑙𝑋 (𝐴)) = ∅.
3. 1/n-homogeneous spaces

The degree of homogeneity of a space X, is
the cardinality of the family of the orbits of X. We
say that X is 1/n-homogeneous, to refer to that X
has a degree of homogeneity n. We are interested in
spaces whose degree of homogeneity is finite. The
following result provides some additional
properties of the orbits of a space.
Theorem 3.1
Let X be a space and O an orbit of X. Then the
following statements are fulfilled:
1) If 𝑓 ∈ ℋ(𝑋), happens that 𝑓 (𝒪) = 𝒪.
2) If 𝒪1 ⅈ𝑠 𝑎𝑛 𝑜𝑟𝑏ⅈ𝑡 𝑜𝑓 𝑋 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡
𝐶𝑙𝑋 (𝒪1 ) ≠ ∅, so 𝒪 ⊂ 𝐶𝑙𝑋 (𝒪1 ).
3) If 𝐼𝑛𝑡𝑋 (𝒪) ≠ ∅, then O is open in X.

𝒪∩

Demonstration
Suppose that O = OrbX (z), for some z ∈ X. Take f
∈ H (X), x ∈ O and a homeomorphism h: X → X
such that h (z) = x. Since (f∘h) (z) = f (h (z)) = f (x),
then f (x) ∈OrbX (z) = O. Then, f (O) ⊂O and,
similarly, f -1 (O) ⊂ O. Therefore, O = f (O). To see
2) let x ∈ O and U be open in X that have x. Take
y∈O∩ ClX (O1). Then there exists f ∈ H (X) such
that f (x) = y. Since f (U) is an open in X such that
y ∈f (U) and y ∈ ClX (O1), it happens that f (U) ∩
O_1 ≠ ∅. Using this and part 1) with the
homeomorphism f -1 we obtain that
∅ ≠ 𝑓 −1 (𝑓(𝑈) ∩ 𝒪1 ) = 𝑈 ∩ 𝒪1 .
Then, x∈ClX (O1). This proves 2). To see 3),
let y ∈ O and x ∈ IntX (O). Since x, y ∈ O, there
exists f ∈ H (X) such that f (x) = y. Then f (IntX (O))
is an open of X that has y. Also, for 1), f (IntX (O))
⊂ f (O) = O. Therefore, O is open in X. This proves
3). The following theorem generalizes part 1) of
Theorem 3.1 and the test is tested in a similar way.
Theorem 3.2
Let X and Y be two spaces and f: X → Y a
homeomorphism. If z ∈ X, then:

Given a space X, we denote by H (X) the group
of homeomorphisms of X in X. The orbit of x in
X is the orbit under the action of H (X) at a point
x ∈ X, that is, it is the set:

𝑓(𝑂𝑟𝑏𝑋 (𝑧)) = 𝑂𝑟𝑏𝑌 (𝑓(𝑧))
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Theorem 3.4
Let X be a locally connected continuum with a
single cut point c. If A and B are elements of Ac
and
are
homeomorphic,
there
is
a
homeomorphism F: X → X that sets c such that F
(A) = B and, for each year.
𝐹(𝑂𝑟𝑏𝐴 (𝑎)) = 𝑂𝑟𝑏𝐵 (𝐹(𝑎))
Demonstration
Let's fix an element A ∈ A_c. Let B∈Ac be
homeomorphic to A. For part 1) of Theorem 2.4,
ClX (A) = A ∪ {c} and ClX (B) = B∪ {c}. Since
A and B are homeomorphic, by Theorem 2.2, we
can take a homeomorphism g: A ∪ {c} → B ∪
{c} such that g (A) = B and g (c) = c (if B = A we
take g as the identity). Since X is locally
connected and, A and B are components of the
open X- {c}, A and B are open in X, so X- (A∪B)
is closed in X. Define F: X → X as follows:
𝑔(𝑥), 𝑠ⅈ 𝑥 ∈ 𝐶𝑙𝑋 (𝐴);
𝐹(𝑋) = {𝑔−1 (𝑥), 𝑠ⅈ 𝑥 ∈ 𝐶𝑙𝑋 (𝐵);
𝑥, 𝑠ⅈ 𝑥 ∈ 𝑋 − (𝐴 ∪ 𝐵).
Clearly, F is a homeomorphism and F (A) =
B. Furthermore, if a∈A, as F|A is a
homeomorphism of A in B, by Theorem 3.2, F
(OrbA (a)) = OrbB ( Fa)). This concludes our test.
4.

N-homogeneous spaces

Definition 4.1
Let X be a space and n∈ N. We say that X is nhomogeneous if, for each pair of sets with n
elements A and B, there exists h ∈ H (X) such that
ℋ(𝐴) = 𝐵. We say further that X is nhomogeneous at a point c ∈ X if, for each pair of
sets A and B of n elements and having ac, there
exists h∈H (X) such that h (A) = B and h (c ) = c.
In the following result, we show that being
n-homogeneous at a point is a topological
invariant. Therefore, being n-homogeneous is
also a topological invariant.
Proposition 4.2
Let f be a homeomorphism between the spaces X
and Y, and n ∈ ℕ. If X is n-homogeneous in p,
then Y is n-homogeneous in f (p).

Demonstration
Let A and B be two subsets of Y with exactly n
elements such that f (p) ∈ A∩B. Note that f -1 (A)
and f-1 (B) are two subsets of X that have p, each
with exactly n elements. Since X is n-homogeneous
in p, there is a homeomorphism h: X → X such that
h (f-1 (A)) = f-1 (B) and h (p) = p. Luego, 𝑓 ∘ ℎ ∘
𝑓 −1 es un homeomorfismo, de 𝑌 en 𝑌, que manda
𝐴 en 𝐵 y que fija a 𝑓 (𝑝), lo que prueba que Y es nhomogéneo en 𝑓 (𝑝).
Note that the definitions of 1-homogeneous
space and 1/1-homogeneous space coincide, these
are simply called homogeneous spaces. Also, all
spaces are trivially 1-homogeneous in each of their
points. For this reason, for the study of the nhomogeneous continuums at a point, we will
always consider n ≥ 2.
Part 1) of the following theorem is proved in
Theorem 1 (Burges, 1954, p.137), while part 2) is
shown in Corollary 2 (Brown, 1959, p.647).
Theorem 4.3
Let X be a space and n ∈ N. If X is n-homogeneous,
then the following statements are fulfilled.
1.
2.

X is homogeneous,
If n ≥ 2, X is (n - 1) -homogeneous.

Next we present a version of Theorem 4.3, but
for n-homogeneous spaces in a point.
Theorem 4.4
Let X be a continuum and n ∈ ℕ. If X is nhomogeneous at a point p ∈ X, then the following
statements are fulfilled.
1.
2.

X is homogeneous or X is 1/2-homogeneous
and its orbits are X - {p} and {p},
If n ≥ 2, X is (n -1) -homogeneous in p.

Demonstration
Suppose that X is n-homogeneous at the point p ∈
X. First let's see that X - {p} is contained in an X
orbit. For this, let's take two points x and y in X {p}. Let's consider n-2 points 𝑥1 , 𝑥2 , . . . , 𝑥𝑛−1 in X{x, y, p}. Since X is n-homogeneous in p, there
exists h ∈ H (X) such that:
ℎ({𝑥, 𝑥1 , 𝑥2 , . . . , 𝑥𝑛−2 }) = {𝑦, 𝑥1 , 𝑥2 , . . . , 𝑥𝑛−2 } y
ℎ(𝑝) = 𝑝.
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If h (x) = y, then x and y are in the same
orbit of X. Suppose that h (x) ≠ y. Consequently,
there exists i1∈ {1,2, ..., n - 2} such that h (x) =
xi1. If h (xi1) = y, then h2∈H (X) is such that h2 (x)
= y and, thus, x and y are in the same orbit of X.
Continuing this finite process, we can find m∈
{1,2, ..., n - 1} such that hm (x) = y. Then x and y
are in the same orbit. Therefore, X - {p} is
contained in an O orbit of X.
If X is not homogeneous, the only point of
X that is not an element of O is the point p.
Consequently, the two orbits of X are X - {p} and
{p}. This proves 1).
To prove 2) note that, if n = 2, then 3) is
trivially met. Then, we can assume that n ≥ 3.
From Definition 4.1, it follows that X- {p} is (n1) -homogeneous. Furthermore, by the second
part of Theorem 4.3, we have that X - {p} is also
(n - 2) -homogeneous. Let A and B be two subsets
of X, with exactly n - 1 elements each, and such
that p ∈ A∩B, there exists a homeomorphism h:
X- {p} → X - {p} such that h (A - {p}) = B- {p}.
Now, using Theorem 2.2, we can extend h to a
homeomorphism g: X → X, with g (p) = p.
Consequently, g (A) = B and g (p) = p. Therefore,
X is (n - 1) -homogeneous at point p.
Definition 4.5
If X is a continuum and p∈X, the component of p
in X is the union of all the subcontinents proper to
X that have p. We say that X is a decomposable
continuum if there are two subcontinents of A and
B of X such that X = A∪B. Finally, we say that X
is an indecomposable continuum if X is not
decomposable.

Theorem 4.7
Let X be a continuum and m≥2. If X is mhomogeneous or m-homogeneous at some point,
then X is decomposable.
Demonstration
Suppose that X is m-homogeneous at some point
c∈X and that X is indecomposable. From the third
part of Theorem 4.4, it follows that X is 2homogeneous in c. Let Kc be the component of X
that has a c. Since the composants in a continuum
are dense (Theorem 4.6, section 1)), we can take
a∈Kc- {c}. If h is a homeomorphism of X in itself,
which fixes to c, then h (Kc) = Kc. Luego
ℎ({𝑎, 𝑐}) ⊂ 𝐾𝑐 . For parts 2) and 3) of Theorem 4.6,
X has an uncountable number of composants, all of
which are foreign to two. Now, if we take b in
another component of X, it is not possible to find a
homeomorphism that sets c and sends a in b, which
contradicts that X is m-homogeneous in c.
Now we will assume that X is mhomogeneous and indecomposable. By the second
part of Theorem 4.3, X is 2-homogeneous. Let K be
a component of X, a, b∈ K and c∈ X-K. Since X is
2-homogeneous, there is a homeomorphism h: X →
X such that h ({a, b}) = {a, c}. This indicates, on
the one hand, that h (K) ∩ K ≠ ∅, where h (K) = K
but, on the other hand, also indicates that c∈h (K)
= K. Since this contradicts the choice of c, we infer
that X is decomposable.

Part 1) of the following theorem is proved
in Theorem 2 (Kuratowski, 1968, p.209). Part 2)
can be found in Theorem 11.15 (Nadler, 1992,
p.203) and, finally, part 3) is found in Theorem
11.17 (Nadler, 1992, p.204).

As indicated in part 1) of Theorem 4.3, if a
space is n-homogeneous, it is homogeneous.
However, given a homogeneous space Y, n> 1 does
not always exist such that Y is n-homogeneous. To
see this, by Theorem 4.7, it is enough to consider a
homogenous and indecomposable continuum, for
example, the pseudoarco. Next, we present in the
following results, some cases in which nhomogeneity at some point implies homogeneity or
n-homogeneity. The following result generalizes
Lemma 4.4 of (Nadler, 2007, p.2188).

Theorem 4.6
Let X be a continuum. The following statements
are fulfilled.

Theorem 4.8
Let X be a space and n∈N. If X is n-homogeneous
at two different points, then X is homogeneous.

1.
2.

Demonstration

3.

Each component of X is dense in X;
If X is undecomposable, then X has an
uncountable amount of Composers.
If X is indecomposable, then the
composants of X are foreign two to two.
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Suppose that a and b are two points in X such that X is
n-homogeneous in each of them and that X is not
homogeneous. Since X is n-homogeneous at point a, by
part 1) of Theorem 4.4, X is 1/2-homogeneous and its
two orbits are X- {a} and {a}. Similarly, since X is also
n-homogeneous at point b, it happens that X- {b} and
{b} are the two orbits of X. This is a contraction,
because a ≠ b. Therefore, X is homogeneous.
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Theorem 4.9
Let X be a homogeneous space and n∈N. If X is
n-homogeneous at some point, then X is nhomogeneous.
Demonstration
Suppose that X is n-homogeneous at a point p∈X.
Since X is homogeneous, X=OrbX (p). Thus, by
Proposition 4.2, X is n-homogeneous in each of
its points. Let {x1, ..., xn} and {y1, ..., yn} be two
subsets of X with exactly n elements and h, g∈H
(X) such that:
ℎ({𝑥1 , . . . , 𝑥𝑛−1 , 𝑥𝑛 }) = {𝑦1 , . . . , 𝑦𝑛−1 , 𝑥𝑛 }, ℎ(𝑥𝑛 ) = 𝑥𝑛 ,
𝑔({𝑦1 , 𝑦2 , . . . , 𝑦𝑛−1 , 𝑥𝑛 }) = {𝑦1 , 𝑦2 , . . . , 𝑦𝑛 }
y 𝑔(𝑦1 ) = 𝑦1 .

Then,
(𝑔 ∘ ℎ)({𝑥1 , . . . , 𝑥𝑛 }) = {𝑦1 , 𝑦2 , . . . 𝑦𝑛 }.
Therefore, 𝑋 is 𝑛-homogeneous.
From Theorems 4.8 and 4.9 we obtain the
following result.
Theorem 4.10
Let X be a space and n∈ N. If there are two
distinct points in X such that X is n-homogeneous
in each of them, then X is n-homogeneous.
5. Relationship with local connection
We have proved that the continuous mhomogeneous, with m ≥ 2, are decomposable
(Theorem 4.7). It turns out that, for each m ≥ 2,
the m-homogeneous continuums are locally
connected (Corollary 5.2). However, not all mhomogeneous spaces are locally connected, nor
are all continuous m-homogeneous at any point
locally connected (Example 5.3).
In (Theorem 3.12, Ungar, 1975) the
following result is tested.
Theorem 5.1
If X is a 2-homogeneous continuum, then X is
locally connected.
Corollary 5.2
Let X be a continuum and m≥2. The following
statements are fulfilled.
1.

2.

If X is m-homogeneous in p∈X, then X is
locally connected if and only if X is
connected in small at some point in X - {p}.

Demonstration
Part 1) is obtained from Theorems 4.3 and 5.1. To
prove 2) suppose that X is connected in small at
some point of X- {p}. Since X- {p} is contained in
an orbit of X (Theorem 4.4 part 1)), then X is
connected in small at each point of X- {p}. Since
the set of non-smallness points of a continuum is
infinite (Corollary 5.13, Nadler, 1992, p.78)), X is
also connected in small at p. Therefore, X is
connected in small in each of its points and thus, X
is locally connected. The other implication is clear.
Example 5.3
There
are
m-homogeneous
spaces,
mhomogeneous spaces at some point, even
continuous m-homogeneous at some point that are
not locally related.
Demonstration
It is known that, for each m ,N, the set of Cantor C
is m-homogeneous (it is not difficult to see this if
we consider that C is homeomorphic to {0,1}ω) and
C is not locally connected.
Let Y = {0} ∪ {1 / n: n∈ ℕ}. It is easy to see
that, for each m∈N, Y is m-homogeneous at point 0
and not locally connected at point 0. Now, take the
circumference S1 and a fixed point s∈S1. Let C be
the usual Cantor set, X the continuous (S1 × C) /
({s} × C) and q: S1 × C → X the quotient function
(See Figure 1). Note that q ({s} × C) = p, for some
p ∈ X, and {p} is an orbit of X. In addition, X - {p}
is homogeneous and has no local points of
connection.
Let's see X is 2-homogeneous in p. To do this,
let's take a, b∈X- {p}. Since X - {p} is
homogeneous, there exists a homeomorphism f of
X - {p} in itself such that f (a) = b. Then, by
Theorem 2.2, we can extend f to a homeomorphism
g ∈ H (X) such that g (p) = p. Since g is the
extension of f and a∈X- {p} this implies that g (a)
= f (a) = b. Therefore, we have proved that X is a 2homogeneous continuum in p. It is easy to notice
that X is not locally connected at any point in X {p}.

If X is m-homogeneous, X is locally
connected,
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Figure 1 Continuous X of Example 5.3. Own elaboration

6. n-homogeneity and cutting points
In this section we present two simple results that
show a relationship between the different types of
homogeneity we have considered, when one of
the orbits is degenerate. The following
proposition generalizes Lemma 4.3 of (Nadler,
2007, p.2188).
Proposition 6.1
Let X be a continuum with a degenerate orbit {c}.
The following statements are equivalent.
1.
2.
3.

X is 1/2-homogeneous,
There is m≥2 such that X is mhomogeneous in c,
X is 2-homogeneous in c.

Demonstration
Suppose that X is 1/2-homogeneous. Since {c} is
an orbit of X, it follows that X - {c} is the second
orbit of X. Consequently, if x and y are two points
on X- {c}, there exists h∈H (X) such that h (x) =
yy, since c is the only element of its orbit, h (c) =
c. Then, X is 2-homogeneous in c. This proves
that 1) implies 3). It is clear that 3) implies 2).
Now suppose that there is m≥2 such that X is mhomogeneous in c. Since X is not homogeneous,
by part 2) of Theorem 4.4, X is 1/2-homogeneous.
This proves that 2) implies 1).
Theorem 6.2
Let X be a continuum such that Cut (X) ≠ ∅. Then
the following statements are fulfilled.
1.
2.
3.

If m∈N, then X is not m-homogeneous;
If X is 2-homogeneous at some point c, then
Cut (X) = {c},
If m∈N- {1,2}, then X is not mhomogeneous in any of its points.

ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
ECORFAN® All rights reserved.

Demonstration
By Theorem 6.6 (Nadler, 1992, p.89), X has at least
two non-cutting points. Since Cut (X) ≠ ∅, we have
that X is not homogeneous. Then, from part 1) of
Theorem 4.3, we obtain 1). To see 2), suppose that
X is 2-homogeneous at a point c. Since X is not
homogeneous, using part 2) of Theorem 4.4, its two
orbits are X - {c} and {c}. On the other hand, Cut
(X) and X-Cut (X), are also the two orbits of X.
Since X-Cut (X) is not degenerate, necessarily Cut
(X) = {c}. This proves 2).
To see 3), suppose that X is m-homogeneous
at a point c∈X, for some m≥3. For part 3) of
Theorem 4.4, X is 2-homogeneous in c and, by 2)
of this theorem, Cut (X) = {c}. Lets take a
component C of X - {c}, and A ⊂ C, with exactly
m - 1 elements. How is the cutoff point of X, C ≠
X- {c}. Since m ≥ 3, we can take a subset B of X{c}, with exactly m - 1 elements, such that B∩C ≠
∅ ≠ B∩ (X-C). As the image of a component of X {c}, under a homeomorphism of X in X, is a
component of X - {c}, for each h ∈ H (X), h (A) B.
Therefore, X is not m-homogeneous in c.
7.

𝟏
𝒏

− homogeneity and cutting points

Let X be a connected space and c∈X. Recall that
A_c is the family of all the components of X - {c}.
Begin this section show some results that relate the
orbits of a continuum with a single cut point c, with
the orbits of the components of X - {c}. The
following theorem says, among other things, that if
the continuum X is locally connected, then each
orbit of X intersects, at most, one orbit of each
component and, in addition, that orbit can be
obtained as the union of the orbits of the
components to the intersects.
Theorem 7.1
Let X be a continuum with a single cut point c. If
A∈ Ac and a∈A, the following statements are
fulfilled.
1.
OrbX (a) ∩ A ⊂ OrbA (a).
2.
OrbX (a) it is a subset of ∪ {OrbB (b): B ∈
𝒜c y b ∈ OrbX (a) ∩ B}.
Also, if X is locally connected, equalities are
obtained in 1) and 2).
Demonstration
To prove 1), let y∈OrbX (a) ∩A and h∈H (X) such
that h (a) = y. Since a and h (a) are elements of A,
by Theorem 2.1, it is true that h (A) = A. In this
way, h|A: A → A is a homeomorphism, with which
y∈ Orb_A (a). This proves 1).
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To test 2), take y∈OrbX (a). Since c is the
only cut point of X, a x and c are not in the same
orbit. Therefore, y ≠ c and, thus, exists B∈A_c
such that y∈ B. Therefore, y∈OrbX (a) ∩B. Since
y∈OrbB (y), this proves 2). Now suppose that X
is locally connected and let us prove that the
equalities are obtained in 1) and 2). First let's take
a point y∈OrbA (a). Then there is a
homeomorphism f → A → A such that f (a) = y.
From 1) of Theorem 2.4, it follows that ClX (A) =
A∪ {c}. Furthermore, by Theorem 2.2, we can
extend f to a homeomorphism g, of ClX (A) in
itself, such that g (c) = c. Now consider the
function h: X → X defined, for each x∈X, as
𝑔(𝑥), 𝑠ⅈ 𝑥 ∈ 𝐶𝑙𝑋 (𝐴);
ℎ(𝑥) = {
𝑥, 𝑠ⅈ 𝑥 ∈ 𝑋 − 𝐴.
Since X is locally connected, A is open in X
and X-A is closed in X. In addition.
𝐶𝑙𝑋 (𝐴) ∩ (𝑋 − 𝐴) = (𝐴 ∪ {𝑐}) ∩ (𝑋 − 𝐴) =
{𝑐}.

Since X is locally connected, A Then, h is
continuous, ℎ𝑐 = 𝑐 y, since 𝑔 and 1𝑋-𝐴 are
homeomorphisms, ℎ is a homeomorphism. As
ℎ∈ℋ (𝑋) and ℎ (𝑎) = 𝑔 (𝑎) = 𝑓 (𝑎) = 𝑦, 𝑦∈𝑂𝑟𝑏𝑋
(𝑎) ∩𝐴. This proves that 𝑂𝑟𝑏𝐴 (𝑎) ⊂𝑂𝑟𝑏𝑋 (𝑎) ∩𝐴.
Consequently it is open in X and X-A is closed in
X. In addition
𝑂𝑟𝑏𝐴 (𝑎) = 𝑂𝑟𝑏𝑋 (𝑎) ∩ 𝐴 ,

(7.1)

To prove equality in 2), let's take and in ∪
{𝑂𝑟𝑏𝐵 (𝑏): 𝐵 ∈ 𝒜𝑐 y 𝑏 ∈ 𝑂𝑟𝑏𝑋 (𝑎) ∩ 𝐵}. Then
there are B∈Ac and b∈OrbX (a) ∩B such that
y∈OrbB (b). For the equality in the previous
clause, OrbB (b) = OrbX (b) ∩B, with which
y∈OrbX (b). As also b∈OrbX (a), we have OrbX
(a) = OrbX (b). This proves that y ∈OrbX (a).
Motto 7.2
Let X be a locally connected continuum with a
single cut point c. If every two elements of Ac are
homeomorphic, for each x∈X- {c} and each
B∈Ac, we have to OrbX (x) ∩B ≠ ∅.
Demonstration
Suppose that elements of A_c are homeomorphic
to each other, then they have the same degree of
homogeneity. Let A FiAc and be, B∈Ac and a∈A.
As we demonstrate in Theorem 3.4, there is ℎ𝐵 ∈
ℋ(𝑋) such that ℎ𝐵 (𝑐) = 𝑐, ℎ𝐵 (𝐴) = 𝐵 y
ℎ𝐵 (𝑂𝑟𝑏𝐴 (𝑎)) = 𝑂𝑟𝑏𝐵 (ℎ𝐵 (𝑎)).
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If B = A, homeomorphism is identity and, for
equality in 1) of Theorem 7.1,
𝑂𝑟𝑏𝑋 (𝑎) ∩ 𝐴 = 𝑂𝑟𝑏𝐴 (𝑎).

(7.2)

Suppose then B ≠ A. Let's prove that
𝑂𝑟𝑏𝑋 (𝑎) ∩ 𝐵 = 𝑂𝑟𝑏𝐵 (ℎ𝐵 (𝑎)).

(7.3)

Let x∈Orb_X (a) ∩B and g∈H (X) such that
g (x) = a. Then hB∘g:X → X is a homeomorphism
such that (h_B "∘" g) (x) = h_B (a). Then, x∈OrbX
(hB (a)) and, of 1) of Theorem 7.1, we obtain that
x∈Orb_B (h_B (a)). This proves that OrbX (a)
∩B⊂OrbB (h_B (a)). Now let's take x∈ OrbB (hB
(a)). Notice that x∈ B y, again by 1) of Theorem 7.1,
x∈OrbX (hB (a)). Let g∈ H (X) such that g (x) = hB
(a), then hB-1 ∘ g is a homeomorphism of X in X
such that
(ℎ𝐵−1 ∘ 𝑔)(𝑥) = ℎ𝐵−1 (𝑔(𝑥)) = ℎ𝐵−1 (ℎ𝐵 (𝑎)) = 𝑎

Therefore, x∈Orb_X (a) ∩B. This proves that
Orb_B (hB (a)) ⊂OrbX (a) ∩B. With what we obtain
(7.3). From (7.2) and (7.3) it follows that the orbit
of a in A intersects each element of Ac. To finish
the test, let's take x∈X- {c} and B∈Ac. Suppose
without loss of generality that x∈ A. Applying (7.2)
and (7.3) with a = x, we have that OrbX (x) ∩B =
OrbB (hB (x)) ≠ ∅.
Motto 7.3
Let X be a 1 / n-homogeneous continuum such that
Cut (X) = {c}, A∈Ac and nA the number of orbits of
X that intersect A. Then nA <n and the degree of
homogeneity A is less than or equal to nA, equality
being met when X is locally connected.
Demonstration
Let XA be the family of the orbits of X that intersect
A. Since {c} is an orbit of X that does not intersect
A, then nA <n. For part 1) of Theorem 7.1, each
element of XA is contained in an orbit of A, which
implies the degree of homogeneity of A is at most |
XA | = nA.
Now if X is locally connected, of Theorem
7.1, each element of XA is an orbit of A, implies that
the degree of homogeneity of A is | XA | = nA.
Theorem 7.4
Let 𝑋, 𝑐 and 𝒜𝑐 as in Lemma 7.2 and 𝑛≥1. Then X
is 1𝑛 + 1 -homogeneous if and only if each 𝐵∈𝒜𝑐
is 1𝑛 -homogeneous.
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Demonstration
First suppose that each B∈Ac is 1 / n homogeneous and that its orbits are.
𝑂𝑟𝑏𝐵 (𝑎1𝐵 ), 𝑂𝑟𝑏𝐵 (𝑎2𝐵 ), … , 𝑂𝑟𝑏𝐵 (𝑎𝑛𝐵 ). Let's set
an element A∈A_c. For each B is h_B a
homeomorphism of X in itself such that hB (c) =
c, hB (A) = B and the image of an OrbA (a), low
hB, is OrbB (hB (a)) (Theorem 3.4). Observe that
hB provides a bijection between the orbits of A
and those of B, rearranging the indices 1B, 2B, ...,
nB, if necessary, we can assume that for each ⅈ ∈
{1, 2, . . . , 𝑛},
ℎ𝐵 (𝑂𝑟𝑏𝐴 (𝑎𝑖𝐴 )) = 𝑂𝑟𝑏𝐵 (𝑎𝑖𝐵 ) and
ℎ𝐵 (𝑎𝑖𝐴 ) = 𝑎𝑖𝐵 .
For all ⅈ ∈ {1, 2, . . . , 𝑛} and each 𝑏 ∈
𝑂𝑟𝑏𝐵 (𝑎𝑖𝐵 ),
happens
that
𝑂𝑟𝑏𝐵 (𝑏) =
𝑂𝑟𝑏𝐵 (𝑎𝑖𝐵 ). Since X is locally connected,
applying (7.2), (7.3) and equality in part 2) of
Theorem 7.1, it is true that:
𝑂𝑟𝑏𝑋 (𝑎𝑖𝐴 ) =
∪ {𝑂𝑟𝑏𝐵 (𝑏): 𝐵 ∈ 𝒜𝑐 𝑦 𝑏 ∈ 𝑂𝑟𝑏𝑋 (𝑎𝑖𝐴 ) ∩ 𝐵}
= ∪ {𝑂𝑟𝑏𝐵 (𝑏) ∶ 𝐵 ∈ 𝒜𝑐 𝑦 𝑏 ∈ 𝑂𝑟𝑏𝐵 (𝑎𝑖𝐵 )}
=∪𝐵∈𝒜𝑐 𝑂𝑟𝑏𝐵 (𝑎𝑖𝐵 ).
It follows that, for i ≠ j, the orbits in X of
a(iB) and a(jA) are different and
𝑛

𝑋 − {𝑐} = ⋃ (⋃ 𝑂𝑟𝑏𝑋 (𝑎𝑖𝐴 ))
𝑛

𝐵∈𝒜𝑐

𝑖=1

= ⋃ 𝑂𝑟𝑏𝑋 (𝑎𝑖𝐴 ).
𝑖=1

Demonstration
Since X is 1/3-homogeneous, by Lemma 7.3, the
elements of Ac have at most 2 orbits. Suppose
B∈Ac is 1/2-homogeneous. Then, there exist b_1,
b_2∈B such that OrbB (b_1) and Orb_B (b_2) are
the two orbits of B. For part 1) of Theorem 7.1:
𝑂𝑟𝑏𝑋 (𝑏1 ) ∩ 𝐵 ⊂ 𝑂𝑟𝑏𝐵 (𝑏1 ) and
𝑂𝑟𝑏𝑋 (𝑏2 ) ∩ 𝐵 ⊂ 𝑂𝑟𝑏𝐵 (𝑏2 ).
Since OrbB (b1) and OrbB (b2) do not intersect,
OrbX (b1) and OrbX (b2) do not intersect either. So,
OrbX (b1), OrbX (b2) and {c} are the three orbits of
X. Now let B∈Ac and a∈A. Suppose, without loss
of generality, that a∈OrbX (b1).

Then, there exists h∈H (X) such that h (a) =
b. By Theorem 2.1, it is satisfied that h (A) = B.
Then A and B are homeomorphic and A is also 1/2
-homogeneous.
Figure 2 shows three examples of 1/3homogeneous continuous with exactly one cut-off
point. The first one is obtained by attaching, by a
point, a sphere with a circumference. This
continuum is, therefore, the union of two
homogeneous, non-homeomorphic continuums,
which intersect at a single point. The second
continuum is achieved with a succession of disks,
so that every two of said disks intersect at the cut
point a (and so that the succession of said disks
converges to a). Finally, the third continuum can be
seen as (C × D) / (C × {1}), where C is the Cantor
set and D is the unit disk. Note that the last example
is not locally connected, but in each case, the lock
of the components of the complement of the cutoff
point is a locally connected subcontinuum.

Then X- {c} is the union of exactly n orbits
of X. Since c is the only point of intersection of
X, we have that {c} is an orbit of X; that is, X is
1 / (n + 1) -homogeneous.
Now suppose that, for some n∈N- {1}, X is
1 / (n + 1) -homogeneous. Be B∈A_c. Since the
elements of A_c are homeomorphic two to two,
the only orbit of X that does not intersect B is {c}.
Applying Lemma 7.3, it is satisfied that the
degree of homogeneity of B is n. This concludes
the test.
Corollary 7.5
Let X be a continuum with a single cut point c∈X.
If X is 1/3-homogeneous, then each A∈Ac is
homogeneous or each A∈Ac is 1/2-homogeneous.
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Figure 2 Examples of continuous 1/3-homogeneous. Own
elaboration

Next, we will build a continuous M that will
be useful for the following results in this section.
Consider the cube I3 = [0,1]3. We divide each face
of the cube into 9 equal squares, this generates a
subdivision of the cube into 27 equal cubes. Let's
make a hole through the inside of each central
square, this gives us a continuous M1 formed by 20
of the 27 small cubes.
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Now let's apply this process to each of the
twenty remaining cubes; that is, we divide each
face of each cube in 9 equal squares and we make
a hole through the interior of the central squares,
in this way we obtain a continuum M2⊂M1. We
repeat this process to obtain a nested sequence of
continuous {Mn}n. Let's do:
𝑀 = ⋂ 𝑀𝑛 .
𝑛∈ℕ

M is a continuum called Menger's Universal
Curve (Figure 3) and its name is due to the fact
that it was first described by K. Menger in 1926
as it is a dimension 1 continuum containing a copy
of any dimension separable metric space 1
(Theorem 6.1, Mayer, Oversteegen and
Tymchatyn, 1986, p.42). In Theorems II and III
(Anderson, 1958, pp. 320-322), it is proved that
M is 2-homogeneous in any of its points. From
this and from Theorem 4.10, it is satisfied that M
is 2-homogeneous, and applying the second part
of Theorem 4.3, we also obtain that M is
homogeneous.
In the remainder of this section, the letter M
will denote the universal Menger curve. The proof
of the following result can be found in Corollary
4 of (Kennedy, 1984, p.97]).

Theorem 7.7
Let X be a continuum and c∈M × X, then M × X{c} is not homogeneous
Demonstration
Suppose that Y = M × X- {c} is homogeneous. Let
us take u, v∈Y, then there is a homeomorphism f →
Y → Y such that 𝑓(𝑢) = 𝑣.
By Theorem 2.2, there is a homeomorphism
g: M × X → M × X that extends to f such that g (c)
= c. Thus, g (u) = v and g (c) = c. Then, M × X is 2homogeneous in c. Now, for part 1) of Theorem 4.4,
M × X is homogeneous or M × X is 1/2homogeneous. If M × X is homogeneous were
homogeneous, Theorem 4.9 would tell us that M ×
X is 2-homogeneous. As this contradicts Theorem
7.6, we conclude that M × X is 1/2-homogeneous.
From Theorem 4.4 we know that their orbits are:
{c} y (M × X) − {c}.
Let c = (a, x) and take b ∈ M - {a}. Since (b,
x) ≠ c, then (b, x) and c are in dsitintas orbits of M
× X. On the other hand, M is homogeneous and
thus, there is a homeomorphism k: M → M such
that k (a) = b. Then h = k × 1_X: M × X → M × X
is such a homeomorphism that:
ℎ(𝑐) = ℎ((𝑎, 𝑥)) = ((𝑘(𝑎), 𝑥)) = (𝑏, 𝑥)
From this contradiction we conclude that (M
× X) - {c} is not homogeneous.
In the following results, for a space Z, we will
denote by Z2 the space Z × Z.
Theorem 7.8
Let m> 1 and X be a m-homogeneous continuum at
the point a ∈ X. Then Y = X2 - {(a, a)} has at most
two orbits.

Figure 3 Construction of Menger's Universal Curve
Source:https://matemelga.wordpress.com/2015/01/09/laesponja-de-menger/.

Theorem 7.6
If X is any continuum, then M × X is not 2homogeneous
Given two continuous functions 𝑓 ∶ 𝑋1 →
𝑌1 and 𝑔: 𝑋2 → 𝑌2, we define the product function
𝑓 × 𝑔: 𝑋1 × 𝑋2 → 𝑌1 × 𝑌2 , for (𝑥1 , 𝑥2 ) ∈ 𝑋1 ×
𝑋2 , for:

Demonstration
First let's see that (X- {a})2 is contained in an orbit
of Y. For this we take (x, y) and (u, v) in (X - {a})2.
Since X is m-homogeneous in a, by part 2) of
Theorem 4.4, X is 2-homogeneous in a. Then, there
exist homeomorphisms f, g: X → X such that f (x)
= u, g (y) = v and f (a) = a = g (a). Note that f × g:
X ^ 2 → X2 is a homeomorphism such that:
(𝑓 × 𝑔)((𝑥, 𝑦)) = (𝑓(𝑥), 𝑔(𝑦)) = (𝑢, 𝑣) y
(𝑓 × 𝑔)((𝑎, 𝑎)) = (𝑎, 𝑎)

(𝑓 × 𝑔)((𝑥1 , 𝑥2 )) = (𝑓(𝑥1 ), 𝑔(𝑥2 ))

This proves that the elements of (X - {a}) ^ 2
are in the same Y orbit.
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Now let's see that [({a} × X) ∪ (X × {a})] {(a, a)} is contained in an orbit of Y. It suffices to
prove that if x, y ∈ X - {a}, then (a, y), (a, x), (y,
a) y (x, a) are elements of the same Y orbit. Since
X is 2-homogeneous in a, there is a
homeomorphism f: X → X such that 𝑓(𝑥) = 𝑦
and 𝑓(𝑎) = 𝑎. Be ℎ1 = (1𝑋 × 𝑓)|𝑌 , h2 = (f ×
1X)|Y y h3 the defined function, for each (𝑢, 𝑣) ∈
𝑌, por h3(u, v) = (f(v), u). Así. ℎ1 , ℎ2 , ℎ3 : 𝑌 → 𝑌
they are homeomorphisms such that:
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Demonstration
Be a∈M. As we mentioned before, Theorems II
and III (Anderson, 1958, pp. 320-322), it is
proved that M is 2-homogeneous in any of its
points. Now, by Theorems 7.7 and 7.8, it is true
that (M × M) - {(a, a)} is 1/2-homogeneous. Since
M × M is homogeneous, there is a
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From Theorem 7.4 and Corollary 7.9 we
obtain the following result.
Corollary 7.10
Let c∈ M × M, and X be the space obtained by
pasting two copies of M × M for point c. Then X
is 1/3-homogeneous, the elements of Ac are
homeomorphic two to two, 1/2-homogeneous and
the lock of each of them is homogeneous.
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Abstract

Resumen

Japan is one of the largest importers of meat products. The
United States of America has provided a large proportion of
these products during the last decade, but Canada and
Mexico have steadily increased their share of these imports.
NAFTA countries furnished a large proportion of these
imports, namely, 60% of the swine meat and 40% of the
bovine meat imported by Japan in 2016. In this article we
apply a Source Differentiated Almost Ideal Demand System
to estimate the pork and beef meat demands of Japan from
the NAFTA countries during the 2006-2016 period. Both
block separability and aggregation over product sources
hypothesis were rejected at the conventional levels of
significance. Hence, the data support differentiating by
sources both individually and as a whole. Empirical results
suggest that in order to increase their exports, all NAFTA
countries must produce beef and swine more efficiently and
be more competitive with the international market.

Japón es una de los principales importadores de carne a nivel
mundial.
Los Estados Unidos de América ha sido
tradicionalmente uno de sus principales proveedores, pero
recientemente Canadá y México han incrementado
constantemente su presencia en este mercado. Los países del
TLCAN concentraron el 60% de las importaciones japonesas
de carne de cerdo así como el 40% de las de carne de res
durante la década 2006-2016. En este trabajo se aplica un
Sistema de Demanda Casi Ideal con Orígenes Diferenciados
(Source Differentiated Ideal Demand System) para estimar
las demandas de carne de puerco y de res durante el periodo
2006-2016. Se rechazaron las hipótesis de separabilidad en
bloques y de agregación a los niveles de significancia
convencionales. Por lo tanto, los datos se ajustan a la
distinción de orígenes tanto de manera individual como
global. Los resultados sugieren que para incrementar sus
exportaciones los países del TLCAN deben producir las
carnes de res y puerco de forma más eficiente para ser
competitivos con el mercado internacional.

Japan, NAFTA, SDAIDS, Swine, Bovine

Japón, TLCAN, SDCIOD, Puerco, Res
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Introduction
International meat trade has a long history, but
recent decades have seen fast growth of trade
volume and value. One of the main reasons for
this increase is undoubtedly associated to global
reductions on protectionism. Associated with the
reduced protectionism, either as casual factors or
as consequences of liberalized trade, are
important changes in diets, distribution
technology, and multinational business structures.
(Dyck J. H. and Nelson K. N., 2003: 12).
Meat trade flows among countries and
world regions are determined largely by
differences among countries in their resource
base, preferences for meat types and cuts, the
extent and character of barriers to trade, and the
industry structure. Poultry meat, beef, and swine
are the three most important meats in world trade.
(DYCK J. H. AND NELSON K. N., 2003: III).
Back in 1994 Yang and Koo found that
USA, Canada, Australia, Taiwan, and a group for
European countries were the most important
supplier countries of meat to Japan (YANG AND
KOO, 1994). However, due to the policies
mentioned above, nowadays USA, Canada and
Australia continue be important suppliers, but a
group of new countries from Europe (Italy, Spain,
France, Hungary and Denmark), Asia
(Philippines, New Zealand and Taiwan) and from
Latin America (Argentina, Brazil, Chile and
Mexico) have a significant share of the meat
imports to Japan. (See tables 1 and 2).
Year
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

Total Q
460614
473651
458017
481133
499529
517233
514186
534256
518707
493980
503232

NAFTA
3.40%
9.45%
14.88%
18.15%
23.32%
28.71%
31.86%
40.86%
41.09%
37.90%
42.31%

Can
0.45%
0.71%
1.03%
1.77%
2.59%
1.97%
2.23%
2.38%
2.72%
2.01%
2.67%

Usa
1.59%
7.21%
11.81%
14.38%
18.34%
23.38%
25.66%
34.83%
36.37%
33.49%
38,18%

Mex
1.36%
1.53%
2.04%
2.00%
2.39%
3.37%
3.98%
3.66%
2.00%
2.40%
1.46%

Table 1 Proportional participation of the NAFTA countries
in the imports of bovine meat by Japan. Total imports
expressed in metric tons
Source: Japan Trade Statistics, Ministry of Finance,
www.customs.go.jp/toukei/srch/indexe.htm
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It is apparent from Table 1 the dramatic
increase in the share of NAFTA countries the
imports of bovine meat where the total imports have
expanded from 3.4% to 42.3% in just 10 years. This
is due to the authorization of imports of bovine meat
to Japan from the USA and Canada once the
spongiform encephalopathy (mad cows) disease
was over. However, Mexico is the only NAFTA
country whose share in the market has been steady
in this period.
Year
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

Total Q
724797
760273
817619
702887
752967
793046
778762
738417
829366
790622
861156

NAFTA
61.29%
63.73%
69.49%
71.80%
68.77%
67.96%
68.32%
65.37%
58:73%
62.60%
60.13%

Can
20.92%
21.77%
21.36%
24.52%
23.72%
21.94%
22.16%
19.26%
17.84%
20.97%
20.74%

Usa
34.80%
35.59%
41.21%
41.07%
39.62%
40.82%
40.30%
38.07%
33.28%
32.82%
30.66%

Mex
5.57%
6.36%
6.92%
6.21%
5.43%
5.20%
5.86%
8.04%
7.60%
8.81%
8.73%

Table 2 Proportional participation of NAFTA countries in the
imports of swine meat by Japan. Total imports expressed in
metric tons Meat of Swine
Source: Japan Trade Statistics, Ministry of Finance,
www.customs.go.jp/toukei/srch/indexe.htm

It is interesting to observe that the share of the
imports of swine meat from the NAFTA countries
have also increased in the past 7 years, even though
the imports of swine meat have not been banned
recently. East Asian countries (Japan, South Korea
and Taiwan) form the world’s largest meatimporting region. The region is densely populated,
with mountains and forests that limit the land
available for agriculture, so that large-scale feed
production is relatively expensive. Furthermore,
the region has relatively high labor costs. (DYCK J.
H. AND NELSON K. N., 2003: 1).
Japan is the third largest economy in the
world, with a GDP of US$4383,076 millions, a
population size of almost 127 million people, and a
per capita income of US$38,840 (WORLD BANK,
2015). Expenditure on food products accounts in
average for 20 percent of households budgets. Sea
food and meat make up the largest share of the food
budget at 21 percent.
This increased disposable household income,
over the past half century, has changed dramatically
the food consumption patterns of Japanese
consumers. Consumption of rice as the staple item
has declined while the consumption of livestock
products, oils and fats, and beverages has increased.
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There is in fact a marked change in dietary
habits towards Western style foods, partly due to
strong marketing efforts, notably by major
exporters as the US and Australia (VEEMAN M.
M., VEEMAN T.S., ADILU S., 2002: 4).
Increases in expenditure for food are mainly
due to qualitative rather than quantitative changes
in the Japanese diet. Food consumption in Japan
is mature and saturated for the hotel, restaurant
and institution sector, and in the retail sector, for
non- grain crops, livestock, meat and dairy
products, as well as processed foods (VEEMAN
M.M., VEEMAN T. S., ADILU S., 2002: 4).
Agricultural production including cereals,
rice, beef, swine, fruits and vegetables has been
steadily contracting in Japan, though Japan still
maintains price and income supports and some
protective measures on imported commodities in
favor of its agriculture producers.
These
measures include tariffs, quotas and non-tariff
barriers such as sanitary and phytosanitary
requirements and administered prices on various
commodities and products. Most domestically
produced commodities, including rice, beef,
swine, and dairy products, are affected by one or
more of these measures (VEEMAN M.M.,
VEEMAN T.S., ADILU S., 2002: 4 AND 5).
Japan’s domestic beef production is
predominantly a byproduct of diary production
with nearly 60 percent of total cattle slaughter
coming from dairy breeds. Though beef
production has increased in Japan, its selfsufficiency in beef has dropped over the years.
(VEEMAN M.M., VEEMAN T.S., ADILU S.,
2002: 5 AND 6).
Major reasons for increased Japanese beef
consumption have been the rise in disposable
household income, population growth and
changes in relative prices. The rise in beef
imports in the first half of the 1990’s is also
attributable to tariff reductions and appreciation
of the yen (VEEMAN M.M., VEEMAN T.S.,
ADILU S., 2002: 6).
Domestic pig meat production, accounting
for 8 percent of total agricultural output, is the
second most important agricultural output (after
rice) in Japan. Domestically produced swine is
mainly sold fresh and chilled for table use.
Hence, the decline in local production has
resulted in a significant increase in fresh and
chilled imports (VEEMAN M.M., VEEMAN
T.S., ADILU S., 2002: 7).
ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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Japan is one of the largest net importers of
agriculture products of the world; it meets 50
percent of domestic food requirements through
imports. The gain from Japanese food imports have
been mainly captured by the United States, which
accounts for about 37 per cent of this food import
market. In fact, Japan is the largest importer of US
beef (FIELDS, K.H., ET.AL., 2018:18). Canada, the
fifth largest supplier, possesses about 5 per cent of
the Japanese agri-food market. For Canada, Japan
is the second largest agri-food export market.
Financial crises in 1997-98 affected Japan’s
economy but the effects in agricultural trade were
very small (VEEMAN M.M., VEEMAN T.S.,
ADILU S., 2002: 5).
Japan’s largest meat firms produce meat both
in Japan and in exporting countries (such as the
United States, China and Australia) for shipment to
Japan as well as to other markets. Importing lower
cost meat produced in foreign markets allows the
Japanese firms to offer competitive prices in Japan
while controlling cutting specifications to use those
best suited for Japanese consumers. (DYCK J. H.
AND NELSON K. N., 2003: 18).
There are thus good reasons to analyze
Japan’s import meat market. The primary objective
of this study is to estimate a meat demand system
for Japan, differentiating meats by type and by
source of origin from the North America Free Trade
Agreement (NAFTA) countries.
We present first a review of the meat trade
policies in the last thirty years of countries of the
North America Free Trade Agreement (NAFTA).
In the next section the Source Differentiated Almost
Demand System (SDAIDS) model for imports is
introduced. Data and estimation procedures are
explained in the fourth section, followed by a
presentation and analysis of empirical results.
Conclusions are presented in the final section.
International meat trade policy
Most international trade models are based on the
classical theory of comparative advantage
developed by David Ricardo at the beginning of the
nineteenth century. He showed that, in a free
market, if two countries capable of producing two
commodities exchange products, then both
countries will increase its overall consumption by
exporting the good for which it has a comparative
advantage while importing the other good
(BAUMOL AND BINDER, 2009:50).
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Canada and USA had been open economies
for a long period and both signed the original
GATT (General Agreement on Tariffs and Trade)
agreement back in 1947. Hence, both countries
acquired experience in import and export goods
and the internal prices of their production were
the same as the international prices. On the other
hand, the case of Mexico was totally different
until 1986 when signed the agreement. As a
result, Mexico reduced considerably trade
barriers among GATT members. Japan assigned
to Mexico the same tariffs as to any developing
country. Later in 1994, Mexico opened more
dramatically its economy by signing NAFTA
agreement (North America Free Trade
Agreement) with Canada and the USA As a
consequence, all the tariffs and barriers for meat
between these countries were eliminated.
After the discovery of the first cases of
Bovine Spongiform Encephalopathy (BSE) in the
USA and Canada in 2003, Japan interrupted the
imports of beef from Canada was in May, and
later on from USA in December. Two years later
Japan once again allowed imports of USA beef
provided the animals were under 20 months and
without brain and spine (WTO, bulletin
21620063). It should be also pointed out that
when President Obama was running for his first
presidency term, he said that he would demand to
Japan an increase of the beef meat quota. (The
Japan Times On Line. may 18 2008). Just a few
months later after Japan opened its beef meat
imports to USA and Canada, Mexico signed a
trade agreement with Japan increasing the quotas
for the Mexican meat. Table 3 shows the special
quotas of beef and swine allowed in the
agreement.
Meat
Swine
Beef

Free quotas (Tons)
80,000
6,000

2016 Mexican imports
75,143
7,352

Table 3 Free quotas of Mexican Meat to Japan
Source:
Secretaria
de
Economia.
www.secretariadeeconomia.gob.mx, (Accessed March
2017), and Japan Trade Statistics, Ministry of Finance,
www.customs.go.jp/toukei/srch/indexe.htm,

Mexican
livestock
producers
face
considerable problems to export their product.
Amongst these difficulties one should point out:
1.

2.

3.

Mexico imports a great proportion of the feed
grain needed for the production of meat. As
a result, the meat production in Mexico is
expensive. In fact, retail prices tend to be
higher than the prices of imported meat from
the USA. Moreover, this difference in price
increases due to the existence of a substantial
illegal importation of meat (Mutondo, 2007:
72).
The lack of the design of adequate policies to
mitigate these problems.

For these reasons, Mexico needs to find
alternative markets for its high quality meat
production.
Related studies
In 1994 Yang and Koo introduced the Source
Differentiated Almost Ideal Demand System
(SDAIDS) model to estimate the demands of
similar goods produced in different countries. In
fact, they analyzed the Japanese meat import
demands from the European Community and as
well as some countries from Asia and America
during the 1973-1990 period. For this study they
selected the countries that were Japan’s most
important meat suppliers.
After Yang and Koo seminal work, the
SDAIDS model has been used extensively to study
the demands of import markets. In the case of meat
markets related either to Japan or the NAFTA
countries we should mention (Veeman et.al., 2002)
where the prospects for Canadian meat exports to
Asian countries is analyzed as well as the two works
of Henneberry and Mutondo from 2007 and 2009
where both imports and exports of the U.S. meat
market is taken into a careful consideration.
The Source Differentiated AIDS Model
As previously mentioned, the Source Differentiated
AIDS model (SDAIDS) was first introduced by
Yang and Koo (Yang and Koo, 1994). It is an
ingenious generalization of the original AIDS
model of Deaton and Muellbauer (Deaton and
Muellbauer, 1980). In the SDAIDS model imports
from different sources are treated as if they were
totally different goods. In this section we will recall
some of its main properties.

There are only 113 abattoirs in the whole
country certified to handle the meat with
international standards (Sagarpa, 20013).
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𝛽𝑗𝑘

1

In what follows, we shall denote the
imported goods (beef or swine meats) by the
subindices i and j, while the origins (countries or
regions) will be denoted by the subindices h and
k. In this manner, the subdindex ih is associated
to the good i imported from k. If E represents the
total expenditure of the imported goods, u denotes
an utility level and p a system of prices, then the
SDAIDS model assumes that
ln(𝐸(𝑢, 𝑝) = (1 − 𝑢) ln(𝑎(𝑝)) + 𝑢𝑙𝑛(𝑏(𝑝))

(1)

𝑤𝑖ℎ = 𝛼𝑖ℎ + ∑𝑗𝑘 𝛾𝑖ℎ𝑗𝑘 ln(𝑝𝑗𝑘 ) +𝛽0 𝛽𝑖ℎ 𝑢 ∏𝑗𝑘 𝑝𝑗𝑘
2

(10)

Solving the equation (*) for u and substituting
in the previous equation produces
𝑤𝑖ℎ = 𝛼𝑖ℎ + ∑𝑗𝑘 𝛾𝑖ℎ𝑗𝑘 ln(𝑝𝑗𝑘 ) +𝛽𝑖ℎ ln(𝐸 ⁄𝑃∗ )

(11)

where
ln(𝑃∗ ) = 𝛼0 + ∑𝑗𝑘 𝛼𝑗𝑘 ln(𝑝𝑗𝑘 ) +
1
2

∗
∑𝑗𝑘,𝑖ℎ 𝛾𝑗𝑘
𝑖ℎ ln(𝑝𝑗𝑘 ) ln(𝑝𝑖ℎ ).

(12)

In order to simplify the estimation of the
parameters of the model, the Price index 𝑃∗ is
replaced by the Stone price index P given by

where:
1

∗
ln(𝑎(𝑝)) = 𝛼0 + ∑𝑖ℎ 𝛼𝑖ℎ ln(𝑝𝑖ℎ ) + ∑𝑖ℎ,𝑗𝑘 𝛾𝑖ℎ𝑗𝑘
ln(𝑝𝑖ℎ ) ln(𝑝𝑗𝑘 ) (2)
2

ln(𝑃) = ∑𝑗𝑘 𝑤𝑗𝑘 ln(𝑝𝑗𝑘 ),

(13)

and
ln(𝑏(𝑝)) = ln(𝑎(𝑝)) +

so that

𝛽
𝛽0 ∏𝑖ℎ 𝑝𝑖ℎ𝑖ℎ

(3)
𝑤𝑖ℎ = 𝛼𝑖ℎ + ∑𝑗𝑘 𝛾𝑖ℎ𝑗𝑘 ln(𝑝𝑗𝑘 ) +𝛽𝑖ℎ ln(𝐸 ⁄𝑃 ).

(14)

∗

In this expression the 𝛼′s, 𝛽′s and 𝛾 ′s are
parameters, while 𝑎(𝑝) and 𝑏(𝑝) can be regarded
as the costs of subsistence and bliss. Thus,

Properties of the compensated demands
𝑥𝑖ℎ =

ln(𝐸(𝑝, 𝑢)) = 𝛼0 + ∑𝑗 𝛼𝑖ℎ ln(𝑝𝑖ℎ ) +
1
𝛽
∗
∑𝑗,𝑘 𝛾𝑖ℎ𝑗𝑘
ln(𝑝𝑖ℎ ) ln(𝑝𝑗𝑘 ) + 𝑢𝛽0 ∏𝑖ℎ 𝑝𝑖ℎ𝑖ℎ .
2

(4)

The budget share of the good ih can be
obtained by differentiating the above expression
with respect to ln(𝑝𝑖ℎ ) and applying the
Shephard’s lemma, since
𝜕ln(𝐸)
𝜕ln(𝑝𝑖ℎ

=
=

=
)

𝜕ln(𝐸)
𝜕𝑝𝑖ℎ
𝜕ln(𝑝𝑖ℎ )
𝜕𝑝𝑖ℎ

(5)

𝑤𝑖ℎ
𝑝𝑖ℎ

𝐸

(15)

impose some algebraic conditions. Namely,
Additivity: ∑𝑖ℎ 𝛼𝑖ℎ = 1, ∑𝑖ℎ 𝛾𝑖ℎ𝑗𝑘 =
0, ∑𝑖ℎ 𝛽𝑖ℎ = 0.

(16)

Homogeneity: ∑𝑗𝑘 𝛾𝑖ℎ𝑗𝑘 = 0.

(17)

Symmetry: 𝛾𝑖ℎ𝑗𝑘 = 𝛾𝑗𝑘𝑖ℎ .

(18)

Marshallian elasticities can be derived in the
following manner.

𝜕𝐸/𝜕𝑝𝑖ℎ
𝐸
1
𝑝𝑖ℎ
𝑝𝑖ℎ 𝑥𝑖ℎ

(6)
(7)

𝐸

= 𝑤𝑖ℎ ,

(8)

where 𝑥𝑖ℎ represents the imports of ih and
𝑤𝑖ℎ the proportion of the budget associated to ih.
Thus,

1

𝛽

𝑗𝑘
∗
∑𝑗 𝛾𝑗𝑘
𝑖ℎ ln(𝑝𝑗𝑘 ) + 𝛽0 𝛽𝑖ℎ 𝑢 ∏𝑗𝑘 𝑝𝑗𝑘 .
2

1

(9)

∗
∗
If we define 𝛾𝑘𝑗 = 2 (𝛾𝑘𝑗
+ 𝛾𝑗𝑘
), the
expression reduces to

=
=

𝜕ln(𝑤𝑖ℎ 𝐸 ⁄𝑝𝑖ℎ )

(20)

𝜕ln(𝑝𝑗𝑘 )
𝜕ln(𝑤𝑖ℎ )
𝜕ln(𝑝𝑗𝑘 )
𝜕 𝑤𝑖ℎ
𝜕ln(𝑝𝑗ℎ )

𝑤𝑖ℎ

𝜕ln(𝑝 )

𝜕ln(𝐸)

− 𝜕ln(𝑝𝑖ℎ ) + 𝜕ln(𝑝
𝑗𝑘

𝑗𝑘 )

− 𝛿𝑖ℎ𝑗𝑘 + 0,

(21)

(22)

where the last term is zero since the
expenditure remains constant for Marshallian
demands. From (**) we see that
𝜕𝑤𝑖ℎ
𝜕 ln(𝑝𝑗𝑘 )
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(19)

𝑗𝑘

=

1

∗
𝑤𝑖ℎ = 𝛼𝑖ℎ + ∑𝑗𝑘 2 𝛾𝑖ℎ𝑗𝑘
ln(𝑝𝑗𝑘 ) +

𝜕 ln(𝑥 )

𝜀𝑖ℎ𝑗𝑘 = 𝜕 ln(𝑝𝑖ℎ )

𝜕ln(𝑃)

= 𝛾𝑖ℎ𝑗𝑘 − 𝛽𝑖 𝜕ln(𝑝

𝑗𝑘 )

(22)
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= 𝛾𝑖ℎ𝑗𝑘 − 𝛽𝑖ℎ 𝑤𝑗𝑘 ,

(23)

𝛾𝑖ℎ𝑗𝑘 = 𝑢𝑗𝑘 𝛾𝑖ℎ 𝑗 .

(24)

It is convenient also to replace prices by the
corresponding weighted mean, that is, to replace
ln(𝑝𝑗𝑘 ) by ln(𝑝𝑗 ) for all origins k, where

producing finally
𝜀𝑖ℎ𝑗𝑘 = −𝛿𝑖ℎ𝑗𝑘 +

𝛾𝑖ℎ𝑗𝑘
𝑤𝑖ℎ

−

𝛽𝑖ℎ 𝑤𝑗𝑘
𝑤𝑖ℎ

.

The expenditure elasticities can be
obtained in an analogous manner. The formula
reduces to
𝜀𝑖ℎ𝐸 =

𝛽𝑖ℎ
𝑤𝑖ℎ

+ 1.

(25)

(28)

ln(𝑝𝑗 ) = ∑𝑘 𝑢𝑗𝑘 ln(𝑝𝑗𝑘 ).

(29)

Moreover, in order to simplify the notation
the parameters 𝛾𝑖ℎ 𝑖𝑘 will be simply denoted by
𝛾𝑖 ℎ𝑘 . Expenditure proportions are now given by
𝑤𝑖ℎ = 𝛼𝑖ℎ + ∑𝑘 𝛾𝑖 ℎ𝑘 ln(𝑝𝑖𝑘 ) +
𝐸
∑ 𝑗𝑘 𝑢𝑗𝑘 𝛾𝑖ℎ 𝑗 ln(𝑝𝑗𝑘 ) +𝛽𝑖ℎ ln ( )

The restricted SDAIDS Model
In the source-differentiated model it is assumed
that buyers discriminate every good by the origin.
This means in our study that Japanese buyers
discriminate say between swine meat from
Canada or from the USA, and so on. This
assumption has the inconvenience of a degrees of
freedom problem. To reduce the number of
parameters it is assumed that the cross price
effects of different goods are independent of the
countries of origin. Following Yang and Koo
(Yang and Koo, 1994), we will refer to this
assumption as block substitutability and has to be
tested. For example, this assumption says that
Japanese demand for USA beef exhibits the same
cross-price response to swine from either Mexico,
Canada, or from the Rest of the World. The
corresponding model under block substitutability
is known as restricted source differentiated AIDS
model (RSDAIDS).
In the SDAIDS model cross price effects
are parametrized by the coefficients 𝛾𝑖ℎ𝑗𝑘 , with
ⅈ ≠ 𝑗. The block substitutability imposes some
conditions on these 𝛾𝑖ℎ𝑗𝑘 . Clearly the effect on
changes in 𝑝𝑗𝑘 and 𝑝𝑗𝑚 on the demand of say 𝑥𝑖ℎ
depend on the sizes of the corresponding markets,
i.e., the sizes of 𝑤𝑗𝑘 and 𝑤𝑗𝑚 . It is assumed then
that the parameter 𝛾𝑖ℎ𝑗𝑘 is proportional to 𝑤𝑗𝑘 .
More precisely, we define first weights 𝑢𝑗𝑘 by
first setting

(30)

𝑃

(𝑗≠𝑖)

= 𝛼𝑖ℎ + ∑𝑘 𝛾𝑖 ℎ𝑘 ln(𝑝𝑖𝑘 ) +
𝐸
∑ 𝑗 𝛾𝑖ℎ 𝑗 ln(𝑝𝑗 ) +𝛽𝑖ℎ ln ( )

(31)

𝑃

(𝑗≠𝑖)

Block substitutability conditions are very
restrictive and some of the conditions on the
parameters for the SDAIDS model are no longer
applicable. For the RSDAIDS model the following
conditions are imposed:
Additivity: ∑𝑖ℎ 𝛼𝑖ℎ = 1, ∑𝑖ℎ 𝛽𝑖ℎ = 0
Homogeneity: ∑ℎ 𝛾𝑖 ℎ𝑘 + ∑

𝑗𝑘 𝛾𝑖ℎ 𝑗
(𝑗≠𝑖)

(32)
=0

(33)

Symmetry: 𝛾𝑖ℎ 𝑘 = 𝛾𝑖𝑘 ℎ
The expressions
elasticities are now
𝜀𝑖ℎ 𝑗 =

𝛾𝑖ℎ 𝑗
𝑤𝑖ℎ

−

for

the

𝛽𝑖ℎ 𝑤𝑗

Marshallian

(34)

𝑤𝑖ℎ

for ⅈ ≠ 𝑗, and
𝜀𝑖 ℎ𝑘 =

𝛾𝑖 ℎ𝑘
𝑤𝑖ℎ

− 𝛿ℎ𝑘 −

𝛽𝑖ℎ 𝑤𝑖𝑘
𝑤𝑖ℎ

(35)

The formulas for the expenditure elasticities
do not change in the restricted case.
The block separable SDAIDS Model

𝑤𝑗 = ∑𝑘 𝑤𝑗𝑘 ,

(26)
A further reduction on the number of parameters to
be considered comes from assuming that if ⅈ ≠ 𝑗,
then

and then,
𝑢𝑗𝑘 = 𝑤𝑗𝑘 ⁄𝑤𝑗 .

(27)

𝛾𝑖ℎ 𝑗 = 𝑢𝑖ℎ 𝛾𝑖𝑗 ,

(36)

So, for the RSDAIDS model there is a
common value 𝛾𝑖ℎ 𝑗 such that for all origins k
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Where
𝑢𝑖ℎ = 𝑤𝑖ℎ ⁄𝑤𝑖

(37)

As above, and 𝛾𝑖𝑗 is the cross-price
parameter between groups i and j. Thus, sources
are not differentiated when ⅈ ≠ 𝑗. If we set
𝛽𝑖 = ∑ℎ 𝛽𝑖ℎ,

(38)

It is not difficult to establish the following
formula for the Marshallian elasticities for ⅈ ≠ 𝑗
under the block separability assumption:
𝜀𝑖𝑗 = ∑ℎ 𝑢𝑖ℎ 𝜀𝑖ℎ 𝑗
1

= 𝑤 (𝛾𝑖𝑗 − 𝛽𝑖 𝑤𝑗 )
𝑖

The estimated Marshallian elasticities based
on AIDS models with three different assumptions
(block separability, block substitutability or
RSDAIDS, complete SDAIDS) are presented in
tables 5, 6 and 7, respectively.
Expenditure elasticities are all positive as
theory asserts. However, they are not significant
except for the case of the Mexican swine (0.667) in
the restricted SDAIDS model. As expenditures on
both beef and swine imports increase, most
Japanese imports from NAFTA countries increase
proportionally to their market sizes, as all
expenditure elasticities are relatively close to 1.

(39)

Ho: Beef is separable from all other
meats.
F = 44.26**
df: 1 for numerator and 115 for
denominator

(40)

Data and estimation procedures

Block
Separability

Monthly data from August 2006 through
September 2016 were used for the analysis. We
considered two goods, beef and swine, being
imported from four different origins, USA,
Canada and Mexico (the members of NAFTA) as
well as the imports coming from elsewhere. All
data come from the Japan Trade Statistics,
Ministry of Finance of Japan, and can be obtained
from
the
website
www.customs.go.jp/toukei/srch/indexe.htm
Due to the large number of observations,
122 in total for the above mentioned period, we
were able to estimate the linear SDAIDS model
under three different assumptions, namely, a
complete SDAIDS model, a restricted RSDAIS
model, and finally a RSDAIDS model assuming
further block separability. In order to estimate all
the parameters we used the SAS Syslin Iterated
seemingly unrelated regression procedure with
homogeneity and symmetry conditions imposed.
Estimated results
Hypothesis of product aggregation and block
separability are both tested with the Wald F-test
with the necessary parameters obtained by means
of the Ordinary least squares estimation
procedure.
The corresponding results are
presented in Table 4. Both product aggregation
and block separability hypothesis are rejected at
the significance level of 1%. Thus, the data
support differentiating by sources both
individually and as a whole.
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Ho: Swine is separable from all other
meats.
F = 960.25**
df: 1 for numerator and 115 for
denominator
Ho: All of the above.
F = 968.2**
df: 2 for numerator and 117 for
denominator
Ho: Beef can be aggregated.
F = 33.8**
df: 4 for numerator and 116 for
denominator

Product
Aggregation

Ho: Swine can be aggregated.
F = 26.48**
df: 4 for numerator and 116 for
denominator
Ho: All of the above
F = 7.42**
df: 8 for numerator and 107 for
denominator

Note: Single and double asterisks (*) denote
significance at the 5% and 1% levels, respectively.
All own-price significant elasticities for
individual meats from different origins are
negative, as it should be expected, except for the
Mexican swine (3.806) in the separable case. The
only elastic significant market corresponds to the
Mexican beef in the three models: -2.351, -2.246
and -2.059, for the complete, restricted and
separable SDAIDS models, respectively.
Cross
price
elasticities
reflect
competitiveness
among
certain
products.
Particularly, between the US and Mexican beef
with 1.684 and 1.482 in the block separable model,
0.129, 1.462 in the restricted SDAIDS model and,
0.141, 1.600 in the complete SDAIDS model.
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Competition between Canadian and
Mexican beef is also strong, where all elasticities
are positive and significant in the three models:
0.707, 0.538 in the separable case, 0.980, 0.743 in
the restricted case, and 0.812, 0.616 in the
complete case.
It is interesting to observe that cross price
elasticities between the US and Canadian beef are
significantly negative in the restricted (-0.108 and
-1.608) and in the complete (-0.139 and -0.617).
Even in the separable case the elasticities remain
negative (-0.039 and -0.617), even though these
are not significant. This numbers reflect some
complementary relationship contrary to what
theory predicts. This may be related to the fact
that both US and Canada suffered from the
Bovine Spongiform Encephalopathy (BSE)
between 2003 and 2005, and somehow Japanese
consumers identify the two products as a single
one.
ub
pub
-1.339
pcb
-0.139**
pmb 0.141**
prb
0.353
pus
0.258
pcs
-0.408
pms
0.041
prs
0.072
Y
1.022
2
R = 0.675
1% = ** 5%=*

cb
-2.083**
-1.672
0.812**
0.192
1.064
6.789**
-1.056
-5.182**
1.135

mb
1.600**
0.616**
-2.351**
-0.494
-3.414*
2.372
2.418**
-1.625
0.879

rb
0.126
0.005
-0.019
-0.579**
-0.484**
-0.358**
-0.028
0.233*
1.102

us
0.121
0.031
-0.125*
-0.464**
-0.783
0.109
-0.199
0.439
0.871

cs
-0.281
0.331**
0.152
-0.623**
0.189
-1.337
-0.746
1.436*
0.881

ms
0.127
-0.157
0.486
-0.058**
-1.046
-2.306
0.709
1.565*
0.681

rs
0.020
-0.159*
-0.068
0.268*
0.421
0.871*
0.296
-2.799
1.150

Table 5 Marshallian Elasticities of Japanese Meat Import
Demand Using the SDAIDS Model
pub
pcb
pmb
prb
pus
pcs
pms
prs
𝜀𝑖ℎ 𝑗

ub
-1.358
-0.108**
0.129**
0.372*

-0.067

cb
-1.608**
-1.705*
0.980**
-0.213

1.453**

Y
1.031
1.093
R2 = 0.656
1% = ** 5%=*

mb
1.462**
0.743**
-2.246**
-0.591

rb
0.135*
-0.005
-0.021
-0.604**

us

cs

ms

rs

0.185
-0.934
-0.729
113.000
-0.382**

-0.684
-2.252
1.499*
0.324
0.444**

0.548
0.592
0.044
-2.076
-0.281

0.854

0.670*

1.172

-0.324

-0.602**

-0.898
0.103
-0.133
0.559
-0.500**

0.957

1.098

0.869

Table 6 Marshallian Elasticities of Japanese Meat Import
Demand Using the Restricted SDAIDS Model

The SDAIDS models allow us to analyze
the relationship between the different beef and
swine products. In the complete case the
strongest substitute relationship is given between
Canadian beef and Canadian swine whose
elasticities are 6.789 and 0.331. The Mexican beef
and Mexican swine also show a substitute
behavior as the elasticities are now 2.418 and
0.486 in the complete case, and 1.4531 and 0.444,
in the restricted case.
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pub
pcb
pmb
prb

ub
-1.131
-0.039
0.148*
*
0.449*
*

cb
-0.617
-1.529
0.707*
*
0.789

mb
1.684**
0.538**
2.059**
-0.622

rb
us
0.172**
0.022
-0.022

cs

ms

0.677**

pus

-2.096 0.564

pcs

0.321

-0.837

pms

0.281

prs
𝜀𝑖 𝑗 -0.581
Y
1.110
1.448
R2 = 0.657
1% = ** 5%=*

1.437**
1.655
-0.851

1.456
-0.835
0.875 0.870

0.969

rs

1.099

1.647

1.549*
*
1.008*
4.432** *
3.806** -0.203

0.433

-2.592
1.154

Table 7 Marshallian Elasticities of Japanese Meat Import
Demand Using the Block Separable Restricted SDAIDS
Model

Summary and Conclusions
The Source Differentiated AIDS model was applied
to analyze the Japanese imports of beef and swine
from the NAFTA countries.
Both block
separability and aggregation over product sources
hypothesis were rejected at the conventional levels
of significance (See Table IV). Hence, the data
support differentiating by sources both individually
and as a whole. The complete and the restricted
SDAIDS models provide a more accurate
description about the beef and swine Japanese
imports from NAFTA.
As Yang and Koo (Yang and Koo, 1994: 407)
point out, a country is regarded as having strong
export potential in an import market if demands are
for the product is insensitive to price change, but
increases with import expenditure. The three
NAFTA countries satisfy the second condition
(large positive Y expenditure elasticities), but none
satisfy the first one (due to large own price
elasticities). Thus, in order to increase their exports
all NAFTA countries must produce beef and swine
more efficiently and be more competitive with the
international market.
In the case of Mexico it is imperative to
encourage the production of feed grain in order to
make the production of Mexican meat more
competitive in prices. This market is too important
to be left aside. Mexican government should design
policies to encourage the meat production and
should provide the basic structure for the
preservation and transportation of the meat exports
in airports and ports of the country.
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Abstract

Resumen

The objective of the present study is investigation of
the effect of cognitive dissonance and customer brand
engagement on customer's Luxury brand aspiration
this study is a quantitative survey and applied and
spatial research. The population of this study include
kia brand customers in automobile manufacturing
industry in the city of Tehran that members were
selected by simple random method and without
sample placement the tool for data collecting was
questionnaire method. The structural partial modeling
based on partial least square modeling was used for
data analysis. The obtained results indicate that the
cognitive dissonance has a significant effect on
customer brand engagement and customers luxury
brand aspiration. Also there are some evidences that
indicate customer brand engagement has a positive
and direct effect on the customers Luxury brand
aspiration.

El objetivo de este estudio es investigar el efecto de
la disonancia cognitiva y la participación de la marca
del cliente en la aspiración de marca de lujo del
cliente. Este estudio es una encuesta cuantitativa e
investigación espacial y aplicada. La población de
este estudio incluye clientes de la marca kia en la
industria de fabricación de automóviles en la ciudad
de Teherán, en la que los miembros fueron
seleccionados mediante un método aleatorio simple y
sin una herramienta de colocación de muestras para la
recolección de datos fue el método de cuestionario. El
modelo estructural parcial basado en el modelo de
mínimos cuadrados parciales se utilizó para el análisis
de datos. Los resultados obtenidos indican que la
disonancia cognitiva tiene un impacto significativo en
el compromiso con la marca del cliente y en la
aspiración de la marca de lujo de los clientes.
También hay algunos indicios de que el compromiso
con la marca del cliente tiene un efecto positivo y
directo en la aspiración de los clientes de la marca
Luxury.

Cognitive
dissonance,
Customer
brand
engagement, Customers luxury brand aspiration

Disonancia cognitiva, Compromiso con la marca
del cliente, Clientes, Aspiración de la marca de
lujo
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Introduction
Nowadays, there are many variables in the field
of business and customer behavior If the customer
be dissatisfied with the quality of a product and
feels that there is a lot of differences between the
actual performance and his expectance he will
experience a cognitive dissonance that will result
in his dissatisfaction. According to Festinge's
(1957) theory, the cognitive dissonance is a kind
of feeling of anxiety and discomfort in La person
that is a result of the conflict between cognitive
elements in a person between the cognitive
elements is the basis of the changing attitudes.
This state occurs when a person has
conflicting beliefs or even attitudes and behaviors
.Bedar, Desil and Lamarsh 2002,109) The field of
purchasing behavior also is made when there is a
significant difference between the expected
performance and the actual performance of the
product that causes a person adjust his future
behavior in a manner that less cognitive
dissonance arises f Harmon Jones and Milles,
2009). As a result if a consumer observes some
dissonance in his attitudes he will go to other
product so that avoid this dissonance. on the other
hands when buying products the customers will
make many decision about the product and its
purchasing and using.
The researchers of consumer's behavior do
many efforts for better understanding of such a
decision making. There are many effective
parameters in purchasing and consuming a
product some of them are as follows: value of
perceived brand the origin country and luxury
products the fancy consumption is considered as
display of wealth in order acquirer maintain a
position or prestige and social credence tails
(Heidar Zadeh and I Raies Rohani 2014). The
fancy consumption is a relatively global
phenomenon that has an increasing popularity in
the developed countries. This subject is observed
in the growing middle class in the developing
countries.
It can be said that fancy consumption is
more common in the cultures that tend to be
materialistic The Luxury products that are
purchased on a daily basis are different because
they satisfy the individuals need for social
prestige and individuals show their personality
through the purchases of this kind of products
(Heidar Zadeh and Rais Rohani 2014 (Also the
cognitive elements can effect on the customer
brand engagement.
ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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Accordingly the intensity of the cognitive
dissonance is depended on the unique
characteristics of the customer and the variables
that Leads to a cognitive conflict in the consumer
(Harmon jones and Milles 2009). In the previous
studies the consumers purchase behavior such as
the fear of product in accuracy, the level of a
structuralism of the individual life, pessimism and
optimism of the consumer are some of the factors
that influence on the cognitive dissonance (Pins,
Amons Larsen and Griffin 1985 , Riff and kais,
1995) and Beck Rush Shaw and Amar 1979) one on
the other effective factors on the cognitive
dissonance is customer's mental involvements. The
customers mental involvement is defined as the
quantity product importance or the individual's
interest for selection, consumption and avoiding of
the products or services.
The rate of consumed energy, money and
time for doing a purchasing may be the results of
the consumer's mental engagement (Bity and Cale
1988 one of the important aspects of the consumers
mental involvement is the formulation of the
purchasing decision which is a cognitive response
to the control of uncertainty or duplicity as a result
of purchasing (Mittal, 1989)).
In other words purchases will less mental
involvement in comparison to high mental
involvement
result
in
more
cognitive
dissonance(Badamsi,2009).
Considering
the
symbolic performance of the brands in consumer
identity creation, the present study was conducted
to investigate the effect of the cognitive dissonance
and custom brand engagement on customer's luxury
brand aspiration.
Literature review
Cognitive dissonance
The cognitive dissonance theory states that a person
has different cognitive elements such as cognition
of himself, environments, attitudes ,beliefs and
behaviors. In the literature of consumer's behavior,
the dissonance accrue when, after on important
purchasing the individual obtains new information
that is in conflict with his previous experiences and
information (kan ,Buck & Lee 2007 kaser Jane and
kahen 1965) also describe the process of creating
dissonance in the consumer's mind as follows:
when a purchase is made the buyer's mind analysis
it's positive and negative aspects that this reaction
result in creating conflict thoughts in the purchaser
mind.
AHMADVAND, Shiva & SHIRAZIAN, Zahra. Investigation of the
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The positive aspects of purchase are
forgotten and the negative aspect create an
increasing stress in the buyer's mind that result in
the changing of buyer's decision about purchasing
and creating dissonance( Ozma and Rashma
2012, Sountar & Sweeney (2003) categorized the
dissonance in to three levels of emotional,
wisdom of purchase and concern over deal. This
model is showed in the following figure :

Among these three attributes the “ intensity”
refers to the rate of mental involvement and arousal
which encompasses a spectrum of maximal and
minimal consumer's mental involvement. The
“direction” is defined as a purpose that results in
arousal of consumer (i.e., advertisements and
finally the” stability and durability” refers to the
time of consumer’s mental involvement time of
consumers mental involvement (Broderick, 2007).
The researchers identified two different Kinds of
mental involvement (Moone and Minor 2007):
A.
B.

Figure 1 The cognitive dissonance model
Santar & Sweeney, 2003

Customer brand engagement
consumer's
mental
involvement
is
a
psychological social concept and generally is a
basis for mental involvement recognition in the
consumer's behavior (Michaildo and Dib, 2006)
The consumer's mental involvement is defined as
the perceived personal importance of the interest
associated with the acquisition , consumption and
avoiding of products, services and ideas (Moone
and Minor, 2001). Moone and Minor believe that
the level of consumer's mental involvement after
perception is the second most important factor
that influence on the information process.
Indeed when the consumer’s mental
involvement increases the motivation of
consumer will increase considering the
understanding and analysis of information that is
important in purchasing a product, Generally, the
consumer's mental involvement describe this
subject that why the consumers are interested in
purchasing more than other activities and how
they receive different messages from commercial
advertising
and
during
purchasing
communications. In many of studies, mental
involvement is considered as an internal situation
of motivation that has three attributes as follows:
1.
2.
3.

Intensity.
Direction.
Stability and durability (Broderick, 2007).
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Situational involvement.
Enduring involvement.

The situational involvement occurs in a short
term and is associated with individual situation such
as need to replacing a damaged commodity( i.e., a
car ) .On the other hand the enduring involvement
State a longer commitment, associated with the
product class (Moone and Miner, 2007). The
enduring involvement occurs when a consumer
spend his time on thinking about a commodity.
The combination of situational involvement
leads to mental involvement responses. The
involvement responses depend on the complexity of
information processing and decision making of
consumer, the main feature of the enduring
involvement is having desire for product or brand
which is always along with enjoyment and special
interest (kapferer & lauvents, 1993). On the other
hand the situational involvement (in contrast to the
enduring involvement that shows an stable interest)
indicates a short term desire that is aroused by a
special cause such as the perceived risk (Michaildo
& Dib 2006) what happens when a person who has
enduring involvement toward a commodity and
suddenly needs to buy that product? The research
show that in such a situation the effects of
situational and enduring involvement come
together. As a result many of involvement
responses will occur.
Because a total amount of mental
involvement is equal to the sum of the rate of
situational involvement and enduring involvement
(Moone and Minor 2001). In addition, the levels of
mental involvement leads the consumers toward a
wider decision making process and in passing of
each of decision making process stages they
proceed with a more complete method. he
difference in the type of decision making process in
the context of the high and low mental involvement
is an important discussion of two groups of decision
making.In other words the limited decision making
occurs in low mental involvement.
AHMADVAND, Shiva & SHIRAZIAN, Zahra. Investigation of the
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Moon and minor (2001), Apnes Solm
(2016) presents a theoretical model of the concept
of customer brand engagement that includes
conceptions of the emotional engagement, the
cognitive engagement and self-engagement. The
following figure show his theoretical models:

Self-esteem: Refers to this concept that by
using a luxury brand how much a person achieve a
sense of respect, pride and achievement of goals.
Achievement signaling: This variable shows
this concept that how much using a luxury brand
shows it's consumer achievement of goals.
Conceptual model on research:

Figure 2 Customer brand engagement
Apnes Solm, 2016

Customer's Luxury brand aspiration model
(CLBA)
Sreejesh et al. (2016) developed a measuring
device with four components of identity signaling
Social recognition, self-esteem and achievement
signaling for measuring the customer's Luxury
brand aspiration (CLBA). This model has been
shown in the following figure:

Figure 4 Conceptual model

Research assumptions:
1. The cognitive dissonance has a significant
effect on the customers luxury brand
aspiration.
First sub- hypothesis:

Figure 3 Customer's luxury brand aspiration (CLBA)
Sreejesh .et al 2016

Customer's Luxury brand aspiration
(CLBA): Refers to aspiration to luxury brand
consumption that show some characters for
showing the purposes and special desires,
personal identity, achievement and self-esteem of
customer and creates the social recognition of
customer in other person's mind (Sreejesh et al
2016). Identity signaling: Refers to this concept
that how much using a luxury brand cause his
distinction and credibility in the community
(Sreejesh et al, 2016).
Social recognition: Means being recognized
and respected by community due to using a luxury
brand.
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1.1. The emotional dimension of purchasing has a
significant effect on customer's Luxury brand
aspiration.
1.2. Wisdom of purchase has a significant effect
on the customer's Luxury brand aspiration .
1.3. Concern over deal has a significant effect on
the customer's Luxury brand aspiration.
2.
Customers brand engagement has a
significant effect on the customers luxury
brand aspiration.
2.1. Emotional engagement has a significant
effect on the customer's luxury brand
aspiration.
2.2. Cognitive engagement has a significant effect
on the customers Luxury brand aspiration.
2.3. Self-engagement has a significant effect on
the customers luxury brand aspiration.
3.
The cognitive dissonance has a significant
effect on the customer brand engagement.
3.1. The emotional dimension of purchase has a
significant effect on the customer brand
engagement.
3.2. The cognitive engagement has a significant
effect on the customer brand engagement.
3.3. Concern over deal has significant effect on
the customer brand engagement.
AHMADVAND, Shiva & SHIRAZIAN, Zahra. Investigation of the
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Literature Reviews
Heydarzadeh ,et al. (2014) in an exploratory study
under the title of the investigation of the effect of
demographic factors and brand perception on the
desire to buy luxury cars among the consumers
tried to explain why the consumers have more
desire to by luxury car.
The obtained results indicate that the
variables of the value of enjoyment, the value of
uniqueness and the quality of value play a more
important poet than two variable of luxury value
and Social value in the formation of perception of
luxury brand from Iranian consumers point of
view. Molla Hoseini and Tajedini (2015) in a
Similar study under the title of the investigation
of the effect of distribution canal variability of
foreign luxury brands on brand value and
consumer loyalty in Kerman garment market have
tried to study the value of brand and consumers
loyalty the existing luxury brands and distribution
canals for luxury brands. The obtained results
indicate that the participants examine the brand
value in a different way the depends on
distribution canal.
Alhoseini Almedaresi and Abravi (2017) in
a descriptive survey under the title of the effect of
psychological characteristics on the attitude and
purchase intention toward luxury brand,
investigated the effect of psychologic
characteristics on the attitude and purchase
intention of the consumers of luxury cars. The
present research that its population includes 150
members of the owners of luxury cars in Isfahan
city was done in a simple random method and the
needed data was gathered using questionnaire.
The obtained results indicate that brand
equity and brand leadership have a positive and
significant effect on the attitude and purchase
intention of the luxury brand consumers Salim
and Ali (2012) studied the effect of consumer's
mental engagement about the product and
suddenly purchases (without planning) on the
cognitive dissonance in this study , data analysis
about 422 student was performed. The obtained
results indicate that consumers mental
engagement about the product and unplanned
purchased has important role in the cognitive
dissonance that the first one has a invers and the
second one has a direct relationship with the
cognitive dissonance.
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Bus and Sarker (2012) investigated the effect
of the cognitive dissonance on the purchase
intention among the buyers of the consuming goods
in the kholena metropolitan of Bangeladesh .The
data gathering tool in this study was a 10 items
questionnaire that measured the effective factors on
creating dissonance in purchase decision. The
studied factors were beliefs, norms, traditions,
family status, political thinking emotional response,
personal performance, culture, spiritual value and
the influence of peer group. The obtained results
showed that there are several effective factors on
the cognitive dissonance such as norms spiritual
values, culture and traditions.
Research Methodology
The present study is a descriptive -applied and
quantitative and sectional study from purpose point
of view. The population of this research includes all
of the customers of kia brand in automotive
industry in Tehran. It should be mentioned that the
total number of the studied population is not certain
and actually is regarded as an unlimited population.
Using Morgan table, 384 people were selected by
means of a simple random method as sample.
The research data were gathered by means of
library method and questionnaire. In the present
research the standard questionnaire of Cognitive
dissonance of Satter and Svoni (2003),customer
brand engagement of Apnes Solm (2016) and
customer's luxury brand aspiration (CLBA) of
Sreegish ,et al (2016) were used in order to validity
examination
of
the
questionnaire
after
questionnaire distribution the factor validity by
means of factor analysis was used. In the first step
the rate of KMO index and Bartlett index
significance should be considered.
Statistics KMO
Chi-squar rate
Degree of freedom
Sig level

0/773
1923/604
36
0/000

Table 1 Estimation of KMO index and Bartlett statistics for
the cognitive dissonance questionnaire
statistics KMO
Chi-squar rate
Degree of freedom
Sig level

0/642
434/393
36
0/000

Table 2 Estimation of the KMO index and Bartlett Statistics
for customer brand engagement questionnaire
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statistics KMO
Chi-squar rate
Degree of freedom
Sig level

0/810
2354/138
66
0/000

Table 3 Estimation of the KMO index and Bartlett statistics
for customer's Luxury brand aspiration questionnaire

As the obtained results indicate the KMO
statistics rate is near one and significance level of
Bartlett statistics is less than 0/05. These rates
show that the rate of the obtained sample is
sufficient for factor analysis performing. The
researcher select the Cronbach’s alpha method
among the methods of determining the variability
since the alpha coefficient for all of the three
questionnaire is more than 0/7 ,it has an
acceptable reliability (Momeni and Faal Byoomi
2010, 212).
Results Analysis
The descriptive and inferential statistics were
used by means of the SPSS and smart PLS
statistics software in order to data analysis. The
obtained results indicate that the age mean of the
participants in the present study is 35/37
that55,5% of them were male. 69,3% of the
studied Sample members were married and 114
people of them. i.e. 29/05%were single. The chisquare test was used in order to examining the
normality of the used sample data distributions
since the significance level of the research
variables is less than the assumed rate of 0/05, the
normality of their Sample is not accepted.
Accordingly the structural route modeling with
minor least squares that is not sensitive to
normality of the variables distribution is used.
This method is performable by means of the
Smart PLS software.

Graph 6 The significance coefficient (T values) of the main
hypotheses

As you can see in the obtained graphs, the
cognitive dissonance has an effect of -0/408 on the
customers Luxury brand aspiration. Also the
customer brand engagement has an effective effect
of 0/368 on the customer’s luxury brand
aspiration.The cognitive dissonance has a
significant effect of - 0/661 on the customer brand
engagement The Tvalue Statistics rates Confirm its
significance since this model in reliability level of
0/95 and the error rate of 0/05 is performed and
tested and it’s rate should be more than 1/96.
According to these findings it can be said that the
evidences based on the rejection of the research
main hypothesis have not been observed and can be
accepted.
result

t-value
592/8

Total
effect
651/0-

Indirect
effect
243/0

Direct
effect
408/0-

confirmed

confirmed

683/6

368/0

000/0

368/0

Confirmed

058/22

661/0-

000/0

661/0-

main
hypothesis
Cognitive
dissonance←
CLBA
Customer
brand
engagment←
CLBA
Cognitive
dissonance←
Customer
brand
engagment

Table 4 Tvalue rate and the coeffnients of the research.
Structural path model for the main hypothesis

The research main hypothesis test:
In the following graphs the main hypotheses of
the research in two states of path Coefficient and
significance coefficients are presented.

After interpreting the research hypothesis test
the adequacy of the estimated model should be
examined. In the method based on the minor Least
squares the indices for external model evaluation
(measurement model), internal model (structural
models) and total model (external and internal )
were introduced the have been examined as
follows:

Graph 5 The rate of the path coefficient of the main
hypotheses
ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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Model quality
indices

Internal
External model
model
indices
متغیرها
indices
2
2
GOF Red Com
Q
r
AVE ρ
α
/189 /522 /257 /501 /522 /813 /795 CLBA
0
0
0
0
0
0
0
/527 /527
/527 /769 /752 Cognitive
dissonanc
--/50 --0
0
0
0
0
e
0
Customer
/243 /554 /243 /438 /554 /780 /578
brand
0
0 engagmen
0
0
0
0
0
t

Table 5 Investigation of the indices of the internal and
external model and all of the main

As you can see the rates of the Cronbach’s alpha
and the composite reliability more than the
recommended rates of 0/7 and AVE index are
higher than the expected rate of 0/ 5. Therefor the
external models have a good fit. Also r2 index
show that the predictor variables have been able
to predict the dependent variable to a high limit.
Since the Q2 index is higher than zero it can be
said that there is predictor relationship. Also the
subscription index is higher than the expected rate
of 0/5 and the redundancy index is not Zero. This
indicates the goodness of fit of the research model
for the first Sub-hypothesis. Gof index show that
this model has 50% predictability.

Graph 9 Estimation of the path coefficients for the second
sub-hypotheses

Graph 10 Estimation of Tvalues rates of the second subhypotheses

Graph 11 Estimation of the path coefficient o for the third
sub-hypotheses
Graph 7 The path coefficient's on the first sub_hypotheses
of the research

Graph 12 Estimation of Tvalues rates of the third subhypothesis of the research
Graph 8 Significance efficients (T-value) of the first subhypotheses of the research
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Conclusion
The obtained results of the examination of the
main hypothesis by means of the PLS method
show that the cognitive dissonance has a
significant effect of the rate of (n=384 ,Tvalues>
1/96,0/ 5% p=95%)-0/408 an luxury brand
aspiration. According to the path coefficient rate
the explained variance can be calculated. In such
a way that if the path coefficient be squared we
will obtain the explained variance or r2
(determination coefficient Accordingly we have
r2 =0/77. In other words 17% of changes in
variable of luxury brand aspiration is explained by
cognitive dissonance.
This rate of the determination coefficient is
small and is the most important and the most
significant result of this study. The rates of the
determination coefficient are equal to 0/67,0/33
and 0/19 that are high, average and low
respectively. Accordingly the determination
coefficient for the main hypothesis of the present
research is considered in high level. In the
interpretation it can be said that the obtained
results indicate that this level of relationship is in
higher level of 1% and is significant that indicate
a high relationship between two variables. It can
be expected that by increasing one unit in the
cognitive dissonance variable a decrease of 11%
be occurred in the customer's Luxury brand
aspiration.
Thus, it can be said that any evidence for
rejection of this hypothesis was not observed.
According to the obtained results of the structural
path model method, the cognitive dissonance
separately has an inverse and significant effect on
the customer's luxury brand aspiration. The
emotional dimension of purchasing has an effect
of T-value=5/206 and-0/ 221the wisdom of
purchase has an effect of T-values=7/581, -0/337
and concern over deal has an effect of TValue =
8/587 on the customer's Luxury brand aspiration.
The examination of the obtained results of the
second main hypothesis indicate that the customer
brand engagement has an effect of (n=384, Tvalue)1/96, 0/5%, p=95%)0/368 on the
customer's Luxury brand aspiration.
The calculation of the determination
coefficient indicates that 14% of the changing the
variable of customer’s luxury brand aspiration
explain the customer brand engagement. This is a
very small rates but because of its significance is
very important.
ISSN-Print: 2007-1582- ISSN-On line: 2007-3682
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This subject shows that with improving the
customer brand engagement to one unit, a 0/14
improvement will occurs in the customer's luxury
brand aspiration. By considering the results of the
structural path model estimation of the paths of
emotional engagement, cognitive engagement and
self-engagement on the customer’s luxury brand
aspiration it can be said that the emotional
engagement (B=0/276 , n=384 d-value>
1/96)cognitive engagement (B=0/258, n=384 tvalues 1/96) and self-engagement (B=0/376,n=384,
t=value >1/96) are estimated.
According to the obtained results of testing
these hypotheses it is recommended to the
marketing managers that evaluate the consumer’s
mental engagement profile that help them to can
focused on the more important dimensions and
achieve to attractive clues for creating difference
and company advertisement strategies planning.
The customer brand engagement is the customer
brand engagement is used for partitioning of the
used company because this variable has the ability
of description and prediction of the consumer's
behavior The estimation of the structural path
model indicate that the cognitive dissonance effect
on the customer brand engagement is equal to
(n=384, Tvalue> 1/96,0/5 % ,p=95%)- 0/667.
Determination coefficient show that the
cognitive dissonance can explain 44% of the
changing in the customers brand engagement. This
rate of the determination coefficient is large and
significant and has an important role in
communities and because of its significance it is
important. this subject predicts that with an one unit
increasing in the cognitive dissonance a 44%
decrease can be observed in the customer brand
engagement. considering the obtained results of the
structural path model of the effect paths of the
emotional dimension of purchasing the wisdom of
purchasing and the concern over deal on the
customer brand engagement it can be said that the
emotional dimension of purchasing (B=0/239,
n=384 t-value> 1/96) the wisdom of purchase
(B=0/272 ,n=384, t-value> 1/96) and concern over
deal (B=-0/395 n=384, t-value> 1/96) have a
significant and inverse effect on the customer brand
engagement These rates of the effect are high and
significant, the obtained evidences of the
examination of this hypothesis indicate that the
cognitive disharmony has an inverse and significant
effect on the customer brand engagement.
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Thus it is recommended that the marketing
managers try to decrease the customers cognitive
dissonance. At this regard the fallowing measures
are recommended.
1.
2.
3.

4.
5.

Decrease the number or importance of the
disparate elements
Increase the number or the importance of
the harmonious cognitions.
Decrease dis orientation: In other words one
of the disparate elements should be changed
so that the be consistent with other
cognitions.
Challenge the validity of the incompatible
information source.
Make doubts about the validity of
information.
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