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Abstract

The objective of this study was to prepare a diagnosis of
cleaner production in the automotive repair shops of three
companies in Ciudad Valles, S.L.P., to determine the input
and output materials of their processes, legal compliance
in terms of hazardous and solid urban waste, and to
propose recommendations. An exploratory research was
carried out to determine the problem. To do so,
information provided by SEMARNAT and the Municipal
Ecology Office was used as a starting point to determine
the number of mechanic workshops registered in the
locality, and pre-diagnosis visits were made to these
workshops. Descriptive research was used to collect data,
through techniques such as interviews and observation, to
prepare flow diagrams of the processes carried out in the
workshops. The data from the diagrams were used to
identify the materials used and the waste generated in the
processes. The applicable regulations were reviewed and
compliance with them was evaluated. Personnel were
involved to learn about the legal requirements regarding
waste, as well as to consider the need to comply with them
as a priority.

Cleaner production, Hazardous waste, Municipal solid
waste, Environmental regulations, Management plan

Resumen

En el presente trabajo se plante6 como objetivo, elaborar
un diagnostico de produccion méas limpia en los talleres
mecéanicos automotrices de tres empresas de Ciudad
Valles, S.L.P., que permitiera conocer los materiales de
entrada y salida de sus procesos, el cumplimiento legal en
materia de residuos peligrosos y sélidos urbanos vy
proponer recomendaciones. Se realizd una investigacion
exploratoria para determinar la problematica. Para ello, se
parti6 de la informacion proporcionada por la
SEMARNAT vy Direccion de Ecologia del Municipio
respecto a los talleres mecanicos registrados en la
localidad, se realizaron visitas de prediagnéstico a los
mismos y posteriormente se seleccionaron a los
participantes. Se hizo uso de la investigacion descriptiva,
al recolectar datos, mediante técnicas como la entrevista y
la observacidn, para elaborar los diagramas de flujo de los
procesos que se llevan a cabo en los talleres. Con los datos
de los diagramas se identificaron los materiales usados y
los residuos generados en los procesos. Se hizo una
revision de la normatividad aplicable y se evalué su
cumplimiento. Se propici6 el involucramiento del personal
para conocer los requisitos legales en materia de residuos,
asi como para considerar prioritaria la necesidad de dar
cumplimiento a los mismos.

Producciéon mas limpia, Residuo peligroso, Residuos
s6lidos urbanos, Normatividad ambiental, Plan de
manejo
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Introduction

In the history of humanity, domestic and
economic activities have been developed for
which renewable and non-renewable natural
resources are used. From these activities, waste
is generated that, according to Mexican
environmental legislation, in terms of waste, can
be urban solid, dangerous and special handling.

The irrational use of natural resources
and the generation of waste have an
environmental impact on the soil, water and
atmosphere, a situation that has contributed to
climate change.

Due to the above, the United Nations
(UN) and the governments of these nations have
made efforts to address this problem. In 1989,
the concept of Cleaner Production was born in
the United Nations Environment Program
(UNEP). In 1992, the Earth Summit was held in
Rio de Janeiro, in which the Agenda 21 World
Plan emerged, which contains the guidelines
aimed at adopting a development approach that
would protect the environment while ensuring
economic development. And social. In response
to the above, the United Nations Organization
for  Industrial  Development  (UNIDO)
establishes the need to create National Centers
for Cleaner Production. As part of this world
project, it was born at the national level, in
December 1995,

The objective of the CMP+L is to
promote the transfer of technical information,
experience and cleaner technologies from
developed and developing countries, to
industrial ~ organizations and  government
institutions in Mexico through the incorporation
of the concept of Cleaner Production (P+L) to its
Environmental Management programs.

LP+L arises from process engineering as
a result of their continuous improvement. In
addition, it channels its efforts through the
efficient use of resources, reducing the
generation of by-products from industrial
activities and services. It contemplates from
simple changes in the operational procedures of
easy and immediate execution, to major changes,
which imply the substitution of raw materials,
supplies, more efficient production equipment,
among others.

ISSN-On line: 2524-2008
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In terms of processes, cleaner production
includes the conservation of raw materials, water
and energy, the reduction of toxic raw materials
(toxicity and quantity), emissions and waste,
which go into the water, into the atmosphere and
to the ground. Regarding products, the strategy
aims to reduce all impacts during the product life
cycle from the extraction of raw materials to the
final waste; promoting friendly designs
according to the needs of future markets.

Cleaner production allows for greater
environmental and economic benefits, since it
focuses on reducing the generation of waste at its
source, minimizing its quantity and increasing
efficiency in resource management. Otherwise,
the management of waste at the end of the
process, although it reduces or minimizes the
environmental impact, generates less economic
benefits for the company. See figure 1.

Beneticio N —— Beneficio
Econdmico \ Ambiental

Gasto Pequeto

Figure 1 Pyramid approach to waste management, from
the Cleaner Production approach

As far as its application is concerned, one
of the sectors that could benefit is that of
automotive repair and maintenance services.

According to the National Institute of
Statistics and Geography, there are 185,720
establishments in the country dedicated to
automotive mechanics, repair, maintenance and
electrical service, which generate around
500,000 jobs and more than 90% are micro-
enterprises.

The automotive workshop sector in
Mexico is classified into three sub-branches:
mechanical and electrical repair, bodywork,
upholstery and other bodywork repairs, and
other repair and maintenance services.

Of the activities carried out in this sector,
each year more than 325 million liters of used
oils are generated in Mexico, and other waste
such as used fats, antifreeze, solvents, brake
fluids, oil filters, paints, batteries, containers and
tires (see figure 2).

RUEDA, Belzabet, VIDAL, Eleazar, ACOSTA, Dulce and
HUERTA, Rosalba. Diagnosis of cleaner production in
automotive mechanical workshops in Ciudad Valles, S. L. P.
Journal-General Economics. 2021
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Therefore, giving proper management to
said waste is one of the main problems to be
solved by the three levels of government, the
productive sector and educational institutions.

Figure 2 Hazardous waste generated in automotive repair
shops

This project was developed in the
automotive mechanical workshops of three
companies, through the following phases:
identification and analysis of input and output
materials of the processes; identification and
quantification of hazardous and solid urban
waste; analysis of the management and disposal
of hazardous and solid urban waste, as well as an
evaluation of compliance with applicable
environmental regulations.

Methodology to develop

The Head of the Regional Coordination Unit of
the Huasteca Zone of the Ministry of the
Environment and Natural Resources, in Ciudad
Valles, was contacted to learn about the priority
aspects of attention in environmental matters;
being one of these, the hazardous waste
generated in the mechanical workshops of the
locality.

It is based on the following premise: the
waste generated in mechanical workshops is not
handled properly.

To study this problem, the mechanical
workshops of three companies were chosen
based on their size (medium and large) and their
availability to participate in the study.
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The large company "A", dedicated to the
passenger transport service, has a fleet of 359
units. Medium-sized company "B", dedicated to
industrial assembly services, has 24 automotive
units. Medium-sized company "C" offers cargo
transportation services and has a fleet of 30
trailers.

The objective of this work was to
develop a diagnosis of Cleaner Production in
three automotive mechanical workshops of
companies in Ciudad Valles, San Luis Potosi,
which would allow the identification of
hazardous waste and urban solids that are
generated, quantities and their management.

An exploratory investigation was carried
out to determine the problem. To do this, we
started from the information provided by the
Regional Coordination Unit of the Huasteca
Zone of SEMARNAT and by the Ecology
Directorate of the Municipality, regarding the
priority aspects of attention in environmental
matters and the mechanical workshops
registered in the locality, respectively.
Prediagnostic visits were made to them and
subsequently the participants were selected.

Descriptive research was used, by
collecting the data of the problem, through
techniques such as interview and observation, to
prepare the flow charts of the processes that are
carried out in the workshops. With the data from
the diagrams, the materials used and the waste
generated in the processes were identified.

Once the waste was identified through
process diagrams, it was classified into urban,
hazardous and special handling solids, according
to the General Law for the Prevention and
Integral Management of Waste, 2008.
Subsequently, the formats for the registration of
waste were designed. hazardous and urban
solids. For this, concepts of area, generating
activity, type of waste, quantity generated, waste
management and final disposal were used. In
addition, the format was promoted with the
mechanics for daily use.

We reviewed current environmental
regulations and identified those applicable to
hazardous waste and urban solid waste in order
to evaluate compliance with them.

RUEDA, Belzabet, VIDAL, Eleazar, ACOSTA, Dulce and
HUERTA, Rosalba. Diagnosis of cleaner production in
automotive mechanical workshops in Ciudad Valles, S. L. P.
Journal-General Economics. 2021
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Training was provided to the workers of
the automotive repair shops on cleaner
production practices and the benefits of their
implementation, in addition to making clear
what waste is, its classification, the main wastes
identified in the company during its processes,
the impact caused to the environment and human
health, as well as the proper management of
these wastes.

Finally, the data obtained were
described, analyzed and interpreted.

Results

Identification and analysis of input and output
materials of the processes

In the development of the diagnosis, the
maintenance and repair processes for units were
identified and analyzed, these being: general
greasing, motor service, electrical system
service, transmission and clutch service,
hydraulic system service, differential service
(inter and motor), fuel services, air and brake
system service, intake system service, wheel
system service, rims and tires. For each process,
the inputs and outputs of materials were
identified, as shown in the example of Figure 3.

ERIAS s PROCESO DE RESIDUOS DEL PROCESO
MATERIAS PRIMA MANTENIMIENTO
PARA MOTOR

PREDIAGNOSTICO

COLOCACION DEL AUTOBUS EN

EL ANDEN CORRESFONDIENTE

REVISION FISICA

REPARACION

VERIFICACION DEL
TRABAJO

VALIDACION DEL
TRABAIO

SALIDA DEL AUTOBUS

Figure 3 Flowchart for the identification of inputs and
outputs of materials in the maintenance process for the
engine

The analysis of the processes, shown in
the previous figure, allowed to identify the
materials used and the waste generated, such as:
used oils, impregnated tow, filters, oil
conduction hoses, used spare parts, tires,
batteries, among others.
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Identification and quantification of hazardous
and solid urban waste

Hazardous waste and urban solid waste were
identified and quantified, and generation per
year was estimated. The results of these
activities are shown in the following two tables:

Residuos Empres Empres Empres

Peligrosos/aiio | a A B aC

27000 2600 3297

Aceite  usado

()
Filtros usados
de aceite (ton)) | 1.74 0.13 0.50

Filtros usados
de diésel (ton.)
Trapos 0
estopas
impregnadas
(ton.)
Recipientes
vacios de:
anticongelantes
liquidos de | 0.08 0.24 0.20
frenos,
aerosoles.
(ton.)
Anticongelante
s v liquidos de | 2160 567 735
frenos (1.)
Desengrasante
contaminado
usado para el | ND 189 144
lavado de
piezas (1.)
Baterias usadas
(ton.)
Lamparas
fluorescentes 50 ) 12
(pzas.)
Lodos
contaminados 18 ND ND
(ton.)
Tierra
contaminada
con aceite
(ton.)

2.16 0.08 0.28

0.24 0.08 0.01

20.1 0.408 ND

ND ND ND

Table 1 Identification and quantification of hazardous
waste

It is observed that the activities carried
out in automotive repair shops generate a variety
of hazardous waste, with used oils being the
most important due to the amount generated and
their toxicity and flammability characteristics.

RUEDA, Belzabet, VIDAL, Eleazar, ACOSTA, Dulce and
HUERTA, Rosalba. Diagnosis of cleaner production in
automotive mechanical workshops in Ciudad Valles, S. L. P.
Journal-General Economics. 2021
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Table 2 Identification, quantification and management of
urban solid waste

Regarding urban solid waste, it was
found that in company A, dedicated to the
passenger transport service, a considerable
amount is generated, which does not have a
revaluation (See Annex No. 1), for which a
management plan is required. comprehensive
management for them.

Analysis of the management and disposal of
hazardous waste

Likewise, the CRETIB hazard characteristic was
identified for each hazardous waste, with the
support of NOM-052-SEMARNAT-2005 and
the classification in storage (See Annex No. 2).
The management given to its hazardous waste
was also identified. The results are shown in the
following table:
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Tipo de | Manejo
residuo Empresa | Empresa | Empresa
peligroso | A B C
Almacén
temporal.
Aceite Entrega a | disposici | Entrega a
empresa on final a | empresa
usado (1.) P e y
autorizada | empresa | autorizada
autorizad
a
Entrega a
Filtros empresa
Entrega a| ., )
usados de = Vertedero | autorizada
. empresa T
aceite . municipal | y
autorizada
(ton.) vertedero
mpal.
Entrega a
empresa
. autorizada
Filtros ‘ ‘
) Entrega a | ., v
usados de Vertedero
empresa C vertedero
diésel . municipal
autorizada mpal.
(ton.)
Entrega a
Trapos o empresa
estopas Vertedero | Vertedero | autorizada
impregnad | municipal | municipal | y
as (kg.) vertedero
mpal.
Recipiente
s vacios
de: Vertedero
anticongel | municipal
antes, (liquidos Vertedero | Vertedero
liquidos de frenos. | municipal | municipal
de frenos, | y aerosoles
y )
aerosoles
(ton.)
Anticonge
lantes 7| Se junta | ., Entrega a
_— ¥ L Vertedero =t f
liquidos con el unicipal | STPresa
de frenos | aceite PAL 1 autorizada
@)
Desengras
ante
contamina | ., Vertedero | Entrega a
Vertedero | . )
do wusado | . sin empresa
sin control -
para el control autorizada
lavado de
piezas (1)
Baterias
_‘ Proveedo | Entrega a
usadas Proveedor =
T proveedor
(ton.)
Lamparas - . .
pare Vertedero | Vertedero | Vertedero
fluorescen . . .
municipal | municipal | municipal
tes (pzas.)
Lodos .. . N
. Ejido San | Vertedero
contamina . .. ND
Felipe municipal
dos (ton.)

Table 3 Hazardous waste management in the companies
studied

RUEDA, Belzabet, VIDAL, Eleazar, ACOSTA, Dulce and
HUERTA, Rosalba. Diagnosis of cleaner production in
automotive mechanical workshops in Ciudad Valles, S. L. P.
Journal-General Economics. 2021
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It was found that used oils are the only
hazardous waste delivered to companies
authorized by SEMARNAT. Used batteries are
delivered to the supplier and other hazardous
waste is not handled in accordance with
applicable environmental regulations.

Evaluation and analysis of compliance with
applicable environmental regulations

In Mexico, there are different laws, regulations
and standards in environmental matters; For this
reason, the analysis of the environmental
regulations applicable to the generation of
hazardous waste was carried out, to determine
the current compliance of the companies. The
results are presented in the following table:

Requisito Cumplimiento

Legal Empresa | Empresa | Empres
A B a C

Registro

como

generador Si Si Si

de Residuos

Peligrosos

Plan N de No No No

manejo

Biticoras No No No

Table 4 Identification of the requirements of the
regulation of the general law for the prevention and
integral management of waste

Annexes

Figure 4 Rsolid urban waste generated in company A
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Tipo de residuo | Clasificacion | Clasificacion
peligroso CRETIB en Almacén
Aceite  usado | Toxico- Aceites
(L) Inflamable
Filtros wusados | Toxico -
. Inflamables
de aceite (ton.) | Inflamable
Filtros usados , . .
2, Toxicos Toxicos
de diésel (ton.)
Trapos o
estopas Toxico-
eStop ¢ Inflamables
impregnadas Inflamable
(kg.)
Recipientes
vacios de:
anticongelantes , .
;= Toxicos Toxicos
liquidos de
frenos, v
aerosoles (ton.)
Anticongelante .
ong Toxico- Inflamables
s v liquidos de
‘ Inflamable
frenos (1.)
Desengrasante
contaminado Téxico
usado para el ; Intlamables
Inflamable
lavado de
piezas (1.)
Baterias usadas | Corrosivo- Metales
(ton.) Toxico pesados
Lamparas
fluorescentes Toxicos Toxicos
(pzas.)
Lodos
contaminados Toxicos Toxicos
(ton.)

Table 5 CRETIB and Temporary Warehouse
Classification for hazardous waste

It is also worth mentioning that company
A, which is a large generator, does not carry out
the Annual Operation Certificate, nor does it
have environmental insurance.
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Conclusions The automotive repair shops of

In the diagnosis carried out, poor operating
practices were observed, such as spills of oil,
antifreeze, grease, disposal of hazardous waste
in the municipal landfill, lack of recovery of
urban solid waste, excessive consumption of
materials caused by the lack of established
procedures and operational controls.

Once the hazardous waste was quantified
and in accordance with the Regulations of the
General Law for the Prevention and Integral
Management of Waste, it was determined that
company A is classified as a large generator and
companies B and C as small generators.

Company A found considerable amounts
of urban solid waste that could generate
significant economic income for the company
when sold (aluminum, pet and glass).

The identification of the applicable
regulations  supports  the  control  of
environmental aspects, serving as a reference for
the implementation of preventive and corrective
measures.

It is recommended that the three
companies design and implement an integrated
management plan for their hazardous waste and
urban solid waste, since they are only registered
with SEMARNAT as waste generators, but do
not comply with the other requirements of
environmental  regulations.  The  waste
management plan should focus on waste
reduction at the source, reuse and recycling, co-
processing, and, as a last resort, landfill.

It would be important for the companies
under study to consider the use of synthetic oil
(high performance) as a measure to reduce
consumption and, as a result, reduce the
generation of used oil. Regarding oil
management, it is important to store used oil in
spill-proof containers and to separate it
correctly.

A co-processing scheme can also be
agreed upon to reuse the used oil generated in the
automotive repair shops for the cement industry
in the region, which can be used in the
clinkerization process as an alternative fuel,
generating environmental and economic benefits
for both companies.
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companies A and B generate urban solid waste
from the daily operation of their processes,
which can be separated for sale and recycling. In
the case of company A, the economic benefit
from the sale of aluminum cans, glass, pet
bottles, and wrappers can amount to $44,060 per
year, which can increase if waste such as paper,
cardboard, tires, and scrap metal are included. In
the case of company B, the annual economic
benefit from the sale of pet and plastic wrappers
can be projected at $2,197.00 per year, an
amount that should increase if the sale of paper,
cardboard and scrap metal is considered. With
respect to company C, although the data were not
available, it is important to mention that it would
apply in the same way to consider the sale of
urban solid waste.

Finally, each of the unit maintenance and
repair processes will be analyzed to detect the
most significant environmental aspects and thus
determine improvements in order to reduce the
use of inputs and promote good operating
practices.
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Abstract

Bolivia’s wild fauna should be one of the most important
natural resources; is however a neglected resource, in that
way is in constant threat by anthropic activities.
Chuquisaca government information is lack about this
resource. That’s why this project was one of the first
initiatives that allowed generating information about the
wild fauna, taking as a place of action some communities
from PNANMI Ifao Highlands, being this one of the
richest reservations of the state, it is also the refuge of a
significant biological diversity and cultural values as well.
The current knowledge of this investigation it is more than
a species list, because recovers the communities’
traditional knowledge, in which is reflect the value that is
given to a wild fauna, allowing in this way identify the
resource’s exploitation potential, and what is more the
steps for its manage and conservation.

Wildlife, Biodiversity, Human activities, Storage,
Conservation, Cultural values

Resumen

La fauna silvestre de Bolivia es uno de los recursos
naturales, que deberia ser importante pero ha sido uno de
los recursos mas olvidados, por lo tanto es uno de los
recursos mas amenazados por las actividades antropicas.
El departamento de Chuquisaca tiene mayor ausencia de
informacion de este recurso. En este sentido el proyecto se
convierte en una de las primeras iniciativas que permitira
generar mayor informacion sobre la fauna silvestre,
tomando como lugar de accién algunas comunidades del
PNANMI Serranias del Ifiao. Por ser una de las reservas
més ricas del departamento, que alberga significativa
diversidad biolégica y valores culturales, el conocimiento
generado va mas alld que una lista de especies, ya que
rescata el conocimiento tradicional de las comunidades
involucradas, lo cual refleja la valoracion que se le da a la
fauna silvestre, permitiendo de esta manera poder
identificar las potencialidades de aprovechamiento de este
recurso asi como poder dar pautas para su manejo y
conservacion.

Fauna silvestre, Diversidad bioldgica, Actividades
antropicas, Reserva, Conservacion, Valores culturales
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Introduction

The most common meaning of the term wildlife
includes all terrestrial vertebrates that live freely
and occupy different habitats. This includes the
species of amphibians, reptiles, birds and
mammals. The process of inventorying
biodiversity (fauna and flora) is a fundamental
activity for its knowledge, it is a very complex
process due to the diversity of species that
inhabit a certain ecoregion, due to the specificity
and complexity of collection techniques. and
identification and due to the need for human
resources dedicated to each group of fauna, to
facilitate social interaction and develop
horizontal work, work must be done with local
communities, making local, traditional and
scientific  knowledge compatible through
community workshops and direct interviews.

On the other hand, the Serrania del Ifiao
is very important for being a refuge for a
diversity of animal and plant species in danger
of extinction. The Guarani - Quechua Center
considered the Serrania del Ifiao as the nucleus
for the reproduction of wild animals in the
region, which in some seasons migrate to the
surrounding lowlands of the area; becoming one
of the sources of food for the Guarani people.

Problem statement

In a world that changes rapidly, natural systems
and their elements change even more rapidly,
plant and animal species suffer from this
situation, a better knowledge of them and in
particular of animals is an important objective to
know their status, role in the functioning of the
ecosystem, to design adequate protection and
conservation actions that allow a better use of the
services they provide, on the other hand, wildlife
represents an important resource for indigenous
and peasant communities, becoming a source of
protein in their diet.

The loss or decrease in the population of
some species causes strong ecological
imbalances that are manifested in the emergence
of diseases, plagues, producing a chain of
consequences that finally diminish and affect the
quality of life of rural and indigenous
populations that are in direct contact with these
resources.
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Hence, the lack of research on the subject
and human resources trained in the subject are
essential to propose solutions for the
management and conservation of wildlife and
their habitats.

The studies and inventories of Wild
Fauna in Bolivia are mostly consolidated in the
departments of La Paz, Santa Cruz and
Cochabamba, thanks to the existence of Centers
and Museums accredited by the DGB (General
Directorate of Biodiversity), which has allowed
that in the In recent years initiatives have been
undertaken for the sustainable use of some wild
species such as the yacare caiman in Beni and
Pando, the pissaca or Andean partridge in La
Paz, however these have been the result of long
research processes that have started from an
inventory to studies of population dynamics of
these particular species.

The fauna of the department of
Chuquisaca is undoubtedly one of the least
studied and threatened by strong pressures, a
product of widespread poverty in rural areas and
the lack of sustainable development policies. On
the other hand, the loss of the traditional
knowledge of the communities about their
natural resources and their use, obtained over
time by man-nature interaction, is being lost in
the new generations, identifying a symbiosis
with the so-called Western culture. On the other
hand, studies of wildlife in the department have
been limited to the preparation of quick records
and have taken very little into account local
knowledge, from which the true economic,
cultural and recreational value is obtained.

Hypothesis

There is representative fauna in the PNAMI
Serranias del Ifao Protected Area associated
with the traditional knowledge of the Quechua
and Guarani communities in the area.

Objectives
General objective

Carry out an inventory of the main groups of
wild fauna in representative areas of the
department such as protected areas, through the
generation of scientific information and
traditional knowledge of indigenous and peasant
communities.

HUICI, Silvana, OSORIO, Rosario, ZEBALLQOS, Maria,
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Specific objectives

- Carry out an inventory of the main groups
of wild fauna in representative areas of the
department.

- Rescue the traditional knowledge of
indigenous and peasant communities
about the use of wildlife.

- Identify potential species with food,
medicinal, or other value.

- Identify threatened species in the study
areas.

Justification

Within the National Plan of the current
government there is the Program for the
Conservation and Preservation of Biodiversity,
in which the management of wildlife is one of
the main components, considering that it
represents an important resource for indigenous,
peasant, which, thanks to their traditional
knowledge, use wildlife as a food, medicinal and
other resource.

On the other hand, the department of
Chuquisaca has important ecoregions in terms of
biological and cultural richness, however, from
all the studies carried out and incomplete
inventories, our Department is one of the least
wild fauna studied, which coincides with the
absence of local and municipal initiatives that
promote the use and sustainable management of
wildlife, as an alternative development for
communities.

In this sense, the University, as the
protagonist of the research processes, has the
mission of generating, systematizing and
disseminating scientific information through
basic and applied research and the training of
human resources at the undergraduate and
postgraduate levels specialized in this area.

The department of Chuquisaca has
ecoregions with representative fauna species
such as Tupinamis teguenxi (Colorada Iguana),
Tremactus Ornatus (spectacled bear) and of
great importance due to its biogeographical
location (endemic), for being on the red list of
animals in danger of extinction and for its value
as a resource to local communities.
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There are currently two departmental
protected areas: ANMI El Palmar and the
Serranias del Ifiao National Park and various
justification studies for the declaration of
Protected Areas in process, however, to date,
research on the fauna of the department has been
limited to short consultancies for the justification
of protected areas and for investigations by Non-
Governmental Organizations that take the
information, and are not disseminated,

Material and methods activities
Field work

Of the 36 existing communities in the Serranias
del Ifao, three were chosen, one of Quechua
origin and two of Guarani origin, this due to the
logistical capacity in time and resources and, on
the other hand, to be able to rescue the local
perception from different cultures. A 10-day
field trip was carried out, in which a workshop
was held with the community and direct
observation walks.

All Wildlife indirect method

During the development of the field work, the
method used was the Indirect or non-invasive
method, as it turned out to be more accessible in
terms of time and economic cost, in addition to
allowing similar results to those obtained with
other more complex techniques. A characteristic
of this type of technique is that good series of
data can be obtained without affecting the
normal development of the activity of the
species studied, it consists of systematically
recording footprints, feces, hair and natural
shelters.

All direct

It was used only for the group of birds using mist
nets and Sherman boxes for micro mammals.

Interviews and communal registration

Interviews were conducted with community
members and park rangers, with the help of
identification catalogs and photographs.

Socialization workshop

The project socialization workshop was held
with the communities in consultation with the
Director of the Protected Area
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Cabinet work

The identification of the fauna species was
carried out with the help of taxonomic guides
and identification catalogues, making it
compatible with the information provided by the
community members. Likewise, during this
stage, the analysis and systematization of the
results was carried out, identifying some species
with food potential and others with tourist
potential.

Results

It is important to mention that this study has been
carried out with IDH resources, it has a duration
of two years to date, it has been executed for 8
months, so the results presented represent a
single Quechua community of EI Zapallar in the
Municipality of Monteagudo.

Momifera (Mastozoology) Marsupials

All the species of this order are found within a
single Didelphidae family (opossums and
carachupas), which are small and medium-sized
mammals, with a pointed snout, long tail, soft
and dense hair, and a variable weight between 25
gr. Marmosop) and 2 kg. (Didelphis). Although
only one species of Didelphys sp. (carachupa),
through tracks and local reports. It is possible
that in the study area there are more species of
marsupials that have not yet been recorded in
field surveys.

Edentates (Xenarthra)

This order is currently made up of three families
that are completely different both in habits and
in very particular characteristics such as
anteaters (Myrmecophagidae), sloths
(Bradypodidae) and armadillos (Dasypodidae),
these species were registered in this last family,
Dasypus novemcinctus (tatd) and Euphractus
sexcinctus, (peji), through direct observation and
from caves.
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Figure 1 Anteater Cave (Tamanda tetradactyla)

Another species in a similar situation is
Tamandua tetradactyla (anteater), this mammal
is arboreal and solitary. Their diet is based on
ants, termites and beehives. This species was
recorded through skins found in some houses of
the locals. Its distribution area is wide, it is
normally a rare animal, being a species in danger
of being threatened with extinction. The sloth
(Bradypus variegatus) was only mentioned
through local reports.

Species of primates were recorded, all of
the Cebidae family (Cebus apella and Alouatta
caraya), these are listed in Appendix Il of
CITES. The king monkey (Cebus apella), is a
diurnal, arboreal primate that forms groups of 5
to 20 individuals, they are noisy, they emit alarm
calls, it is easy to detect them and they flee
quickly.

This species is a good disperser of small
seeds and is widely distributed and locally
common; probably because of its adaptability to
different types of habitats.

Being one of the most commonly
observed monkeys in censuses, probably due to
its noisy behavior and recorded in all sampling
sites.

The species Alouatta caraya (howler
monkey), is diurnal, arboreal, forms groups of 3
to 19 individuals, emits guttural sounds, audible
several kilometers away, generally feeds on
leaves and fruits. This species has been defined
as an animal that spreads seeds, favoring the
regeneration of the forest. Its distribution is
wide, locally common, it is a species in danger
of being threatened with extinction due to the
destruction of its habitats.

HUICI, Silvana, OSORIO, Rosario, ZEBALLQOS, Maria,
MARIN, Peter, VILCA, Alex, CABALLERO, Sara and
OVANDO, Edwin. Inventory of wildlife in the PNAMI
serranias del Ifiao. Journal-General Economics. 2021



Article

13
Journal-General Economics

Primates have been considered indicator
species of habitat quality and fulfill ecological
functions in the dispersion and propagation of
tree and liana seeds, helping to maintain the
balance of the forest. Their disappearance can
have negative effects on their ecology (Moro,
1990).

Carnivores

This order is represented by five families
Canidae, Ursidae, Procyonidae, Musteliade and
Felidae. The Canidae family with two species
Cerdocyon thous (fox) and Pseudalopex sp
(pampa fox), recorded by signs of tracks and
feces in the transition zone between fallow land
and forest. The species Pseudalopex sp. is listed
in Appendix Il of CITES and the fox Cerdocyon
thous, is widely distributed and locally common.

The family Ursidae, with the only species
Tremarctos ornatus (jucumari), which lives in
mountains and wooded habitats between 1,800
and 3,000 m altitude. This species was recorded
through tracks and local reports; It is listed in
Appendix | of CITES, in danger of extinction.
Some informants mentioned that it is hunted
when it destroys corn fields in the chacos of the
area. Within the procyonids, the badger (Nasua
nasua), mentioned in Appendix Il of CITES,
was registered by reports of community
members. This species is rare and moderately
hunted for its meat and for the live animal trade.
Another species within this order is the washing
bear (Procyon cancrivorus), which was recorded
by footprints quite frequently in rivers and
streams; this species is widely distributed in the
study area.

In the Mustelidae family it is represented
by 4 species Conepatus cf. chinga, (skunk),
Lontra longicaudis, (little river wolf), Eira
barbara, (melero) and Galictis vittata (huron).
The most important species in the area, because
it is the most threatened, is the river wolf, this
mammal is ape-aquatic that feeds on fish and
crustaceans, it is in Appendix | of CITES, in
danger of extinction, due to the current hunting
pressure, the status of their populations are
unknown. Among other important species is the
skunk (Conepatus cf. chinga) that was observed
during the censuses. The remaining species
mentioned above were reported through
interviews.
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Within the Felidae family there are five
species Leopardus wiedii (margay), Leopardus
pardalis (ocelot), Oncifelis geoffroyi (wildcat),
Puma concolor (lion/puma) and Panthera onca
(tiger/jaguar), which were recorded by evidence
(footprints, in the area These species are
currently listed in Appendix | of CITES, in
danger of extinction.

According to local reports, it is
mentioned that the Puma concolor (puma) and
Panthera onca (tiger) species are frequently
hunted by ranchers for being predators of calves,
sheep and domestic pigs. These species are
widely distributed in the area and are in danger
due to deforestation and excessive hunting of
their prey. Perissodactyla

Tapirs are the only solitary native
ungulates and are represented by the Tapiridae
family, with the species Tapirus terrestris (anta),
this was recorded by footprints, feces (dung) and
direct observations. The footprints were
frequently found in places close to water with
herbaceous vegetation, such as riverbanks,
lagoons and streams.

This species is listed in Appendix Il of
CITES, locally common, but rare in regions of
excessive hunting. The tapir (Tapirus terrestris)
has been classified as a frugivorous seed
disperser and feces represent a favorable place
for seed germination. This ungulate plays an
important role in the forest ecosystem (Painter
1999).

Artiodactyls

The order Artiodactyla represented by two
families Tayasuidae and Cervidae. The family
Tayasuidae with the species Tayassu tajacu
(taitetu) and Tayassu peccary (tropero), were
documented by footprints. Both are listed in
Appendix Il of CITES. These species are widely
distributed and locally common, but heavily
hunted for meat, leather, or sport.

From the cervidae family, the huaso
(Mazama americana) and the urina (Mazama
gouazoubira), currently listed in CITES
Appendix 111 and commercially threatened in the
country, have a wide biogeographical
distribution in Bolivia.
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These species were reliably recorded by
observation, tracks, skins, and interviews. It is
worth mentioning that these species are hunted
in the area because their meat is appreciated.

Rodents (small, medium and large)

Thes large and medium species were recorded
through direct observations, tracks and local
reports. The most common in the area was the
red jochi (Dasyprocta punctata), this species is
listed in Appendix Il of CITES, heavily hunted
for its meat and endangered by the conversion of
forests into pastures.

Informal Interviews

A total of 31 species from 17 families belonging
to 8 orders of medium and large mammals were
recorded, which were reported in interviews
with 20 residents of the community of El
Zapallar.

The most frequent species in the local
reports were: Dasypus novemcinctus (tatu),
Euphractus  senxinctus  (peji),  Procyon
cancrivorus  (washing bear), Dasyprocta
punctata (jochi colorado), Nasua nasua
(badger), Eira barbara (melero), Cebus apella
(martin  monkey), Alouatta caraya (howler
monkey), Sciurus ignitus (Bolivian squirrel),
Mazama  americana  (huaso), Mazama
gouazoubira (urina), Tayassu tajacu (taitetu),
Puma concolor (puma), Leopardus pardalis
(ocelot) and Cerdocyon thous (fox)

Teacher and students together with a
community member from El Zapallar and the
park ranger from the area.

Bird of the order wader

Figure 2 Birds (Ornithology)
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This area is characterized by presenting
two important forest formations such as the
Bolivian-Tucuman forest. In this locality,
according to the bibliography consulted (Sjoerd
Mayer 2001) and field work, 48 species of birds
have been registered, among the most abundant
are Aratinga acuticauda, A. mitrata, Amazilia
chionogaster  (white-bellied hummingbird),
Amazona aestiva, Arremon flavirostris,
Cathartes aura (peroqui), Hylocharis chrysura
(tan hummingbird), Laterallus melanophaius
(silbén donkey), Coragyps atratus (sucha),
Penelope obscura and Pyrrhura molinae, as well
as those indicators of anthropogenic
environments such as Troglodytes aedon and
Lesbia nuna.

The most representative species in the
area are: Aulacorhynchus sp. Catharus dryas,
Phaethornis pretrei (hermit hummingbird),
Phylloscartes ventralis, Todirostrum
margaritaceiventer, Turdus rufiventris, Tyto
alba (owl), Trogon curucui (aurora), T.
personatus, Thamnophilus caerulescens
(choca), Synallaxis frontalis (pijui), Sappho
sparganura, Xiphocolaptes major, and others.

Figure 3 Reptiles (Herpetology)

Due to the autumn-winter work season,
there were very few records, most were recorded
from reports from community members and
bibliographic information. The Colubridae
family seems to be the one with the greatest
abundance of species, among which are: Liophis
sp., Lystrophis sp. and Waglerophis merremii,
followed by the Tropiduridae family, with the
species Stenocercus caducus and Tropidurus
melanopleurus. Community Assessment

According to the interviews carried out,
it has been possible to identify that the species
with the greatest potential as well as threatened
are the following:

HUICI, Silvana, OSORIO, Rosario, ZEBALLOS, Maria,
MARIN, Peter, VILCA, Alex, CABALLERO, Sara and
OVANDO, Edwin. Inventory of wildlife in the PNAMI
serranias del Ifiao. Journal-General Economics. 2021



Article

15
Journal-General Economics

Nombre comtin | Nombre cientifico | Patron de uso

Tam. Quirquincho Dasypus novemeincmis carne, y el caparazon
Jochi colorado. Acut Dasyprocla punctata carme

Sucha Coragyps atratus (sucha). Carne

Pava de monte Penélope came

Huaso, Venado Mazama americana came

Urina, Venado | Mazama gouazoubira [ came

Table 1 Species identified with the greatest potential for
use

Nombre comiin Nombre cientifico Patrén de uso

Mono choclero. Mono martin El mono martin (Cebus apella). | Se los considera una plaga por
comer sus maizales y drboles
de naranja

Zomo Pseudalopex sp Se lo considera una amenaza
por comer sus gallinas.

Tucan Rhamphastus sp Lo consideran una plaga por
comer sus frutales.

Table 2 Species identified as threatened by the man-nature
relationship

According to the exposed results and
despite corresponding to only a sample of the
study, it can be said that there is representative
fauna in the area, however, the results of the
community assessment are interesting since
most of the species of wild fauna for the
community members, they seem to be a problem
for invading their crops and livestock. Likewise,
it is important to mention that among the species
that the community members reported having
the greatest difficulty are the chocleras monkeys
and the toucans, for causing damage to their fruit
trees and crops. On the other hand, the habit of
hunting was only reported by a percentage of
10% of the total number of respondents (2
people), likewise they indicate that hunting is
carried out by foreign people, and among the
species most threatened by hunting are the
urinals. and mountain turkeys.

PIERRET (1997), indicates that wild
fauna is and will always be important for man
who will find in it a source of food, of economic
benefit, but also of personal exaltation and
pleasure when seeing free fauna in nature;
indicates that wild animals are the only source of
protein for indigenous and peasant populations,
where the poor development of livestock and the
high costs of their products, do not allow their
inhabitants any other way out than to provide
themselves with meat from the bush of
mammals, birds , reptiles and also fish. On the
other hand OLIVER (2000), says that wildlife
has been part and is still today, a preponderant
element in the daily, artistic and cultural life of
indigenous peoples and peasants.
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Undoubtedly, these authors and the
majority indicate that the main value of wildlife
is its food potential, however, the preliminary
results obtained show us that wildlife can not
only represent a nutritional contribution but also
can become a threat when there are no
management programs, undoubtedly when wild
animals begin to invade rural populations it is
because there is some imbalance in their habitat,
possibly the presence of monkeys and toucans in
the crops of the community of El Zapallar, are
indicators of fragmentation of the forests or
other disturbances, hence the need to implement
deeper studies of the populations of these
animals to be able to propose management
plans,Likewise,  environmental  education
processes aimed at valuing wildlife, rescuing
intangible value such as ecological value, make
it necessary to work in these communities where
there is a certain conflict with wildlife.

Conclusions

The PNANMI Serranias del Ifiao Protected
Area, represented in this study by the community
of El Zapallar, as it is located within the Bolivian
Tucumana plant formation, has representative
fauna.

Within the community assessment,
(rescue of local knowledge) the main value in the
area is food and to a lesser extent medicinal,
considering fauna as a complement to their food
diet, there is no clear knowledge about the value
of fauna as an ecotourism resource or its trophic
roles in habitats.

It has been possible to inventory 31
species of mammals and 29 species of birds with
indirect records and very few direct records. It is
necessary to reinforce these data with more
direct records.

Potential species have been identified
according to interviews and surveys, with
nutritional value: mazama guazoubira, mazama
americana (urina, huazo, deer).

Likewise, three species have been
identified that cause a certain conflict in the area:
Cebus apella, Pseudalopex sp and Rhamphastus
sp, for which studies should be carried out aimed
at management programs and environmental
education, for the acotourism and ecological
assessment of these species.
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Abstract

This project will evaluate the air and noise pollution in the
city of Sucre, generated by various sources. Air pollution
is an example of a negative externality, in which the
actions of an economic agent affect the welfare of other.
As well, the use of motor vehicles, whether public or
private, affect social welfare by creating damage to human
health and the surrounding ecosystem. Therefore, it has
paid special attention to the effect of air pollution on the
health of the inhabitants of the city of Sucre. Determining
the quality and emission levels of combustion gases (CO,
CO,, HC and Oy), particulate matter and noise, and then
determine if those levels are within permissible limits set
by Norma Bolivian (EQNB 62006, NB 62002, NB-ISO
9096-05) and propose mitigation and control measures
based on the results obtained.

Pollution (air and noise), Control and mitigation
measures

Resumen

En este proyecto evaluaremos la contaminacion
atmosférica y acustica en la ciudad de Sucre, generados
por diversas fuentes. La contaminacion del aire es un
ejemplo de una externalidad negativa, en el cual las
acciones de un agente econémico afectan el bienestar de
otro. Como también, el uso de vehiculos automotores, ya
sea publico o privado, afectan el bienestar social al generar
dafos a la salud humana y el ecosistema circundante. Por
ello, se ha puesto especial atencién en el efecto de la
contaminacion atmosférica sobre la salud de los habitantes
de la ciudad de Sucre. Determinando cualitativamente y
cuantitativamente los niveles de emisién de gases de
combustion (CO, CO,, HC y Oy), particulas en suspension
y ruido, para luego determinar si dichos niveles se
encuentran dentro de los limites permisibles establecidos
por la Norma Boliviana (EQNB 62006, NB 62002, NB-
ISO 9096-05) y proponer medidas de control y mitigacion
en base a los resultados obtenidos.

Contaminacién (atmosférica y acustica), medidas de
control y mitigacion
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Introduction

Air pollution has been defined by economic
theory as a problem of externalities, understood
as an effect "where, due to the actual nature of
economic and social institutions, costs are
imposed on third parties for which no
compensation is received, or benefits are granted
to others for which no payment is received"1.

Consequences of their behavior, and when
in deciding what they are going to produce or
consume they ignore the effects of their decisions
on third parties. Thus, air pollution is an example
of a negative externality, in which the actions of
one economic agent affect the welfare of another,
who is not compensated for the damage caused.
This difference between private benefits and
social costs is what justifies government
intervention.

Thus, the use of motor vehicles, whether
public or private, affects social welfare by
causing damage to human health and the
surrounding ecosystem. For this reason, special
attention has been paid to the effect of
atmospheric pollution on the health of the
inhabitants of the city of Sucre. Specifically, it
has been discovered that the common mechanism
by which the damage that air pollution causes to
the respiratory and auditory apparatus involves a
modification of the immune system's defense
processes. The defense processes of the immune
system fundamentally?9.

The damage to health caused by the
substances that motor vehicles release into the
atmosphere has different impacts depending on
the type, level of concentration and duration of
exposure to each of them. Their study has been
restricted to the so-called criteria pollutants, such
as: carbon monoxide (CO), nitrogen oxides
(NOX), sulfur dioxide (SO2), carbon dioxide
(CO2), oxygen (0O2); and the generation of impact
and continuous noise and aerosols.
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The only studies that have been conducted
on the levels of concentration of pollutants in the
city of Sucre due to combustion gases from
vehicles was in the year 2000 carried out by
Swisscontact with the support of other local
institutions, resulting in high percentages of
pollution, for example of 2176 vehicles measured
that use gasoline as fuel, they failed taking as a
reference the regulation of control of air pollution
that is stipulated in Law 1333, in 68% compared
to 32% of approved of all these vehicles; and by
type of service they approved in a percentage of
24.4% of the public service and 32% of the public
service. 24.4 % of the public service and failed
those of the same type of service in a percentage
of 75.5 For the private service, the percentages
are 35.6 % passing and 64.4 % failing13. Due to
these high rates, it is necessary to perform a new
measurement of combustion gases from gasoline
vehicles.

Apolonia Rodriguez Gonzales, in 2003 -
Monitoring of Atmospheric Pollution caused by
the vehicle fleet in the city of Sucre, obtained the
following results: Private vehicles are 70% above
the maximum levels allowed by Law 1333, public
vehicles 85% above the maximum admissible
limits and official vehicles 74% above the limits
allowed by Law 1333, for the emission of total
hydrocarbons into the atmosphere.

Humberto Gonzalo Murillo Avilés,
entitled Evaluation of Noise Pollution from
mobile sources in district one of the Municipality
of Sucre, 2004, obtained the following general
results: 78 % of the vehicles exceed the maximum
permissible limits according to annex six of the
Regulation on Air Pollution and 22 % below
those limits15.

Problem statement

The lack of statistical research data on emission
levels of pollutants into the atmosphere generated
by various sources, to assist in taking preventive
and mitigation measures and thus improve the
quality of life of the inhabitants of the city of
Sucre.

LAPA-GUZMAN, Javier, BALTAZAR-ESCALONA, Juan Carlos and
ROSAS-ROJAS, Eduardo. Financing to the mexican productive sector in
the context of the pandemic by COVID-19. RINOE Journal-General
Economics. 2020
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Objectives - Propose air pollution control and mitigation

General Objective

Determine the emission levels of combustion
gases (CO, CO., HC and Oy), suspended particles
and noise produced by mobile sources in the city
of Sucre, to determine if these levels are within
the permissible limits established by the Bolivian
Standard and to propose control and mitigation
measures.

Specific Objectives

- To determine the levels of atmospheric
pollutants: carbon monoxide (CO), carbon
dioxide (COz), hydrocarbons (HC), oxygen
(O2), suspended particles and noise,
through the use of specific measurement
equipment, during 2008 and 2009, twice a
year (dry season and wet season).

- Identify three representative monitoring
points in the city of Sucre for monitoring
suspended particulate matter and noise,
according to national and international
standards.

- Implement a database for the storage of
monitoring results.

- Prepare a qualitative and quantitative report
of air pollutant emissions generated by
various sources.

- Train teachers and university students in the
use of equipment for monitoring,
subsequent control and evaluation of air
pollution levels (combustion gases and
particles) and acoustic (noise), in mobile
sources, from the air quality control
laboratory.

- Evaluate the data obtained through
statistical procedures and obtain the
inferences or conclusions that lead to new
knowledge, and through procedural
inductions to achieve the final result, using
the monitoring results as a sample.

- Compare the results obtained with those
established in the Bolivian Standard EQNB
62006, NB 62002, NB-ISO 9096-05.
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measures, based on the results obtained.
Hypothesis

The monitoring and evaluation of air and noise
pollution from mobile sources will prove that the
emission levels of air pollutants in the city of
Sucre are above the maximum permissible limits
established by Law 1333 (Environmental Law),
its related regulations and Bolivian standards
EQNB 62006, NB 62002, NB-1SO 9096-05.

Operationalization of Variables
Independent Variables

Monitoring and Evaluation of Air and Noise
Pollution.

Dependent Variable

Concentration levels of atmospheric pollutants in
the city of Sucre.

Importance and justification

Due to the constant increase of anthropogenic
activities, the disorderly growth in the city of
Sucre as a consequence of the lack of a Land Use
Plan.

In addition to the lack of knowledge of the
environmental regulations in force at all levels, it
IS necessary to carry out a thorough investigation
of the concentration level of pollutants emitted
into the atmosphere.

In the studies carried out on the impact of
pollution on the health of populations in other
countries, the long-term generational effects on
human beings are not considered. At most, it is
stated that -many of the environmental pollutants,
especially the physical-chemical ones, have a
chronic degenerative effect that translates into an
eventual partial or total incapacityl. This, together
with the problems associated with urban poverty,
can produce a loss of human capital that is very
difficult to recover, i.e., the deterioration of a
country's main resource: its population3 .

LAPA-GUZMAN, Javier, BALTAZAR-ESCALONA, Juan Carlos and
ROSAS-ROJAS, Eduardo. Financing to the mexican productive sector in
the context of the pandemic by COVID-19. RINOE Journal-General
Economics. 2020
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Methodology and Materials
Methodology

The following methods were used:
Empirical methods

Experimental, which refers to the different
operations and practices to demonstrate, prove or
discuss phenomena or their basic principles. The
selection of peak traffic hours and the sectors with
the highest vehicular traffic will be carried out in
order to determine their influence on
atmospheric, aerosol and acoustic pollution.

Scientific  observation, where the
researcher goes to the place where the processes
occur for some time and describes how it happens
in reality.

Atmospheric, acoustic and aerosol
pollution have been measured as they occur in
terms of pollution from mobile and fixed sources,
seeking a relationship between the levels of
pollutants measured and the factors that influence
them.

Theoretical methods

- The deductive method will be used to
determine the sectors and sampling hours
based on the atmospheric, acoustic and
aerosol contamination generated
throughout the city of Sucre.

- The inductive method.
- Systemic.

- Documental.

- Modeling.

Techniques

Techniques such as data recording and survey
have been used:

The Data Recording, noting the different
readings of the equipment used for monitoring
pollutants such as gas meter, particulate matter
and sound meter in stationary and mobile sources,
in each of the selected sectors, in the chosen peak
traffic hours, the defined vehicle capacity, the
selected industries.
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The survey uses a ballot to determine the
perception of people in relation to the problem of
air, aerosol and noise pollution.

Universe

The universe of the present study comprises the -
city of Sucrel with an approximate population of
270,000 inhabitants. The approximate population
of vehicles is 39,524 vehicles (Source: Police,
Transit, Vehicle Division, Sucre, 2006), which
correspond to the private, public and official
sectors, these vehicles are classified according to
their capacity as: less than 3000 kilograms and
from 3000 to 10000 kilograms and according to
the model, according to the regulation of
atmospheric contamination of Law 1333 and the
industries to be sampled.

Sample

According to the intense vehicular traffic, the
activities of the industries and others, the
population variance will be estimated with a
confidence of 10% of the sample variance of at
least 3,900 vehicles. In addition, 3 representative
points of the city of Sucre will be taken for
monitoring.

Methodology

The following methodology will be used for this
study:

In the city of Sucre, the methodology of
prediction of atmospheric pollutants will be used,
through direct measurement, which will be
carried out with the help of equipment designed
for this purpose, with which measurements will
be taken for a determined period of time, during
2 times per year, to then enter the results in a
database and proceed to the tabulation, ordering
and evaluation of the results. The following
aspects will be considered:

- The evaluation of air, noise and particulate
matter pollution will be monitored at 3
representative points in the city of Sucre.

- The measurement time per pollutant, type
of source, peak traffic hours, time of year,
and others will be determined.

The following diagram will serve as a
basis for the evaluation of atmospheric, acoustic
and aerosol contamination in the city of Sucre:

LAPA-GUZMAN, Javier, BALTAZAR-ESCALONA, Juan Carlos and
ROSAS-ROJAS, Eduardo. Financing to the mexican productive sector in
the context of the pandemic by COVID-19. RINOE Journal-General
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Mapa de la Ciudad de Sucre

V

Ubicacién Puntos de Muestreo

V

Toma de Muestras

V

Fuentes Moviles

V

Resultados

Figure 9 Diagram of atmospheric and noise pollution

Measurement Equipment and Materials

The equipment for monitoring and evaluating air
pollution in the city of Sucre is as follows:

- Measurements of combustion gases will be
made using  special  computerized
equipment for this purpose.

- Particulate matter will be measured using
EVM3 indoor and outdoor particle

measuring equipment.

- For noise, a Testo 816 sound level meter
will be used.

- The materials to be used for counting
stationary and mobile sources are as
follows:

- Printed counting record sheets

- Printed sheets for recording pollutant
measurement data.

- Pencils and pens
- Stationary material
Direct results

- Noise pollution levels monitored and
evaluated.

- Emission levels of air pollutants measured
and evaluated.

- Particulate matter concentration levels
monitored and evaluated.
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Database of air pollutant emission levels
and noise pollution implemented.

Indirect

Air quality control laboratory with
calibrated and functioning equipment.

Teachers and students trained in the use of
equipment.

Teachers updated and trained in air quality
control.

Owners and population interested in the
evaluation of pollution levels caused by
emissions from vehicle engines and horns.

Agreements  signed  between  the
Environmental Engineering Department,
the GMS Environmental Department, and
the Asociacion Sucrense de Ecologia ASE.

Impact

Updated data on air pollutant concentration
levels in the city of Sucre.

The Municipal Government of Sucre has
updated information that will allow it to
implement air pollution control, prevention,
and mitigation measures within the current
legal framework.

Sucre Ecology Association with updated
information, which will allow the
socialization of the same, in various
environmental education activities.

Information generated on concentration
levels of atmospheric pollutants, and
disseminated through various written and
oral media.

Environmental Engineering career with
data from the transportation sector of the
city of Sucre on the concentration of carbon
dioxide, one of the main contributors to
global warming and climate change.

LAPA-GUZMAN, Javier, BALTAZAR-ESCALONA, Juan Carlos and
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Communication strategies

Design of the environmental education program,
preparation of TV spots, presentation of the
results at the VI science and technology fair 2010,
preparation of educational booklets, publication
in the university magazine Expresion and Correo
del Sur.

Conclusions

The percentage of gasoline and compressed
natural gas vehicles that pass and fail is 61%,
compared to 39% that fail. The percentage of
gasoline and compressed natural gas vehicles that
passed and failed was 61%, compared to 39% of
those that failed, in relation to pollutants such as
carbon monoxide and hydrocarbons in 2009.
There is a wide margin between those who passed
and those who failed. Regarding carbon dioxide
(CO»), the percentage of vehicles using gasoline
and compressed natural gas was 58% passing and
42% failing in 20009.

The concentration of suspended solid
particles PM10 is higher in the morning than in
the afternoon, on Junin street at the corner of
Ravelo. The volume of total solid particulate
matter (TSP) increases considerably in the
morning on Junin Street at the corner of Ravelo
Street.

The concentration of suspended solid
particles PST and PM-10, are above the
maximum permissible limits by Law 1333, both
in the morning and afternoon shifts in Junin street
at the corner of Ravelo. The concentration of PST
exceeds the maximum permissible limits
according to Law 1333 on Calvo Street at the
corner of Potosi in the morning shift.

The concentration levels of suspended
solid particles PM-10 exceed the value
recommended by the World Health Organization
(WHO), the annual average, at all monitoring
points.

The values obtained for suspended solid
particles PM 25 are below the values
recommended by the WHO at all monitoring
points.
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Abstract

The objective of this research work was to identify
leadership styles in middle management and directors of a
company producing plastic packaging, based on the MLQ
Model of Bass and Avolio, in order to establish its
relationship with the outcome variables . The instrument
was applied to a sample of n = 236 workers. The
Cronbach's alpha = 0.828, allowed to validate and to trust
the instrument. The results show that in the
transformational style, the scale where higher, score was
obtained is in intellectual stimulation and less
psychological tolerance; in the transactional, the highest
score is in contingent reward and the lowest is in passive
administration exception. The overall perception,
according to the scale of Likert, the prevailing leadership
scales denotes that transformational is presented the most,
which is usually exercised. Regarding the outcome
variables, a tie is presented in orientation to extra effort
and effectiveness. The transformational style and Laissez
Faire significantly influence the outcome variables, wich
does not occur with the transaction. Regarding to the
perception "seen by oneself" of executives and middle
managers and "seen by others" of subordinate staff, it was
reaffirmed that there are significant differences in
perceptions for leadership styles as for the outcome
variables. Finally, it was confirmed that the scales of
transformational leadership, obtaining higher index of
correlation with the outcome variables in comparison with
to other styles.

Lidership, Outcome variables, Correlation

Resumen

El objetivo de la presente investigacion fue identificar los
estilos de liderazgo en los mandos medios y directivos de
una empresa productora de envases de plastico, con base
en el Modelo MLQ de Bass y Avolio, con el fin de
establecer su relacion con las variables de resultado. El
instrumento se aplicd a una muestra de n=236
trabajadores. El Alfa de Cronbach=0.828, permitid validar
y confiabilizar el instrumento. Los resultados muestran,
que en el estilo transformacional, la escala donde se
obtuvo mayor puntaje es estimulacion intelectual y la
menor, tolerancia psicoldgica; en el transaccional, la de
mayor puntuacion es premio contingente y la de menor, es
administracién por excepcién pasivo. La percepcion
global, de acuerdo con la escala de Likert, indica que
predominan las escalas transformacionales, ejercidas
normalmente. Respecto a las variables de resultado, se
presenta igualdad en la orientacion al esfuerzo extra y
efectividad. El estilo transformacional y Laissez Faire
influyen significativamente en las variables de resultado,
no asi el transaccional. En relacion con la percepcion
“visto por uno mismo” de directivos y mandos medios y
“visto por los demas” del personal subordinado, se
reafirmé que existen diferencias significativas en las
percepciones tanto para los estilos de liderazgo, como las
variables de resultado. Finalmente se confirmo que las
escalas del liderazgo transformacional, obtienen mayor
indice de correlacién con las variables de resultado en
comparacion con los otros estilos.

Liderazgo, Variables de resultado, Correlacién

Citation: GARCIA-HERNANDEZ, Yessica, MENDOZA-SALDIVAR, lIsabel and RUIZ-CORTES, Sergio Serafin.
Leadership and its relationship with outcome variables in a plastic packaging manufacturing company. Journal-General

Economics. 2021. 5-9:24-33.

T Researcher contributing first author.

© RINOE Journal — Cameroon

WWW.rinoe.org/cameroon



Article

22
Journal-General Economics

Introduction

Nowadays, leadership has become another
competitiveness tool for organizations, which
have been forced to worry not only about the
sales or production of a good or service, but also
about the way in which they manage their
personnel, since this will influence their success
or failure and therefore their competitiveness.

Leadership style is of great importance
for organizations (Daft, 2000; Lussier and
Achua, 2005; Goémez, 2008; Mendoza et al.,
2008; Mendoza et al., 2007; Mendoza and
Torres, 2006) as it implies the way in which the
leader directs and inspires collaborators to
achieve the defined organizational objectives
(Madrigal, 2000).

Although leadership has been studied in
diverse and broad theoretical spectrums, and in
different disciplines, several investigations have
concluded that the most recently studied
leadership styles are transactional leadership,
transformational leadership and Laissez Faire or
No leadership.

One of the most widely used models in
various research studies is the transformational
leadership model of Bass and Avolio (1994)
adapted by Mendoza (2005), which has served
as a useful tool to show the direct impact of the
type of leadership in the organization (Mendoza
etal., 2012; Contreras and Barbosa, 2012; Nader
and Castro, 2007). These studies have proven
that the transformational type of leadership is
more effective than the others, since they are
oriented to stimulate performance beyond
ordinary expectations, transmit a sense of
mission, stimulate learning experiences, awaken
new ways of thinking, and motivate followers to
do more than originally expected.

Transformational leaders have a positive
impact on satisfaction, strongly influencing the
organizational climate (Korkmaz, 2007), acting
as a balance that promotes exchange and elevates
ideas, which motivates followers to transcend
their own interests and develop goals for the
common good, in addition to promoting
empowerment, which is obtained through
participative leadership where decision making
is shared (Anderson and Herr, 2007).

ISSN-On line: 2524-2008
RINOE® All rights reserved.

December 2021, VVol.5 No.9 24-33

Based on the above and through the
realization of considerable empirical studies on
the subject of leadership, the need for leaders
who become more transformational and less
transactional arises as a result of such research if
they seek to maintain effectiveness in
organizations (Mendoza et al. 2007).

In this regard, the present research was
developed in a plastic packaging manufacturing
company located in the Altiplano Hidalgo,
which arises as a result of the results of the report
on Training Needs Detection (DNC), conducted
the previous year, which shows deficiencies in
the exercise of leadership, by managers and
middle managers, who have staff under their
charge, This has direct repercussions on the
company's internal result variables such as
satisfaction, which is related to the fact of
generating well-being, pleasure and pleasure in
work for both managers and subordinates; extra
effort, which refers to the positive impact that
orients the members of a company to give more
than what is established; and finally,
effectiveness, which defines the fulfillment of
objectives and the optimization of resources.

As can be seen, the aspects described
above are of great importance for the company,
but it is also essential to emphasize that
externally.

It is a generator of employment, not only
regionally, but also nationally, besides being
recognized in numerous production centers
throughout the country and having a diversity of
customers and markets, so the exercise of an
effective leadership style will undoubtedly
influence the aspects of satisfaction, effort, extra
and effectiveness and therefore in the
achievement of objectives and business
competitiveness.

Derived from the above, the objective of
this research was to identify the leadership styles
in the middle and top management of this
company, based on the MLQ Model of Bass and
Avolio, in order to establish the relationship of
leadership styles with the outcome variables
(satisfaction, extra effort and effectiveness).

The specific objectives were:
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1. To determine the leadership style
exercised by middle managers and
managers and the outcome variable with
the highest mean score.

2. To identify the two most predominant
scales in each leadership style.

3. To show the impact of leadership style on
the outcome variables (satisfaction, extra
effort and effectiveness).

4. To compare the difference in the
perception of leadership and orientation
towards outcome variables among middle
managers, managers and subordinate
personnel.

The hypotheses proposed for this
research are:

H1: Transformational leadership scales
score higher than transactional and Laissez Faire
scales.

H2: The outcome variable that obtains
the highest mean score is satisfaction.

H3: Transformational, transactional and
Laissez Faire leadership styles significantly
influence the outcome variables.

H4: There are significant differences in
the perception of leadership styles among middle
managers, managers and subordinate staff.

H5: There are significant differences in
the perception of orientation towards outcome
variables between middle and managerial
managers and subordinate staff.

H6: Transformational leadership scales
have a higher correlation with outcome variables
than transactional or Laissez Faire scales.

Literature review

Leadership is defined as the process through
which assertive communication that facilitates
teamwork and the construction of a social
dynamic characterized by understanding, a sense
of helpfulness, commitment to the task and
motivation towards the achievement of goals is
emphasized (Gonzales and Gonzales, 2014).
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It is considered as the ability exercised to
influence people in such a way that they become
consciously and committedly involved in
achieving the objectives of a group (Aguirre et
al., 2011; Sun and Leithwood, 2013; Ganga and
Navarrete, 2014). The execution of an adequate
leadership in the business environment is
transcendental since the achievement of the
same depends on it (Contreras and Barbosa,
2013).

In the administrative process, leadership
is one of the most widely researched variables
(Aldape et al.,, 2011) because it can be a
competitive advantage for organizations by
empowering followers with their capabilities
(Mendoza et al., 2012).

Leadership styles

Among contemporary theories on leadership,
transformational leadership stands out, coined
by Burns in 1978, who proposed the conceptual
bases of transactional and transformational
leadership.

Transactional leadership involves an
exchange of relationships between leaders and
followers. Transformational leadership, on the
other hand, involves motivating followers to
achieve superior performance (Mendoza et al,
2012).

Transformational leadership

This style focuses on raising followers' interest,
the development of self-awareness and
acceptance of the organizational mission, and
going beyond their self-interests, in the interest
of the group's well-being (Ganga and Navarrete,
2014: Mendoza et al., 2012; Aguirre et al., 2011;
Mendoza et al., 2008; Mendoza and Torres,
2006).

Transformational leaders broaden and
elevate the interests of followers, generate
knowledge and acceptance among followers in
the purposes and mission of the group, as well as
motivate them to go beyond for the welfare of
the group, one of its fundamental characteristics
is to promote the development of competencies
in the organization (Contreras and Barbosa,
2013).
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This style is capable of igniting the
enthusiasm of the followers, making their
interest go beyond obtaining an individual gain
or their own profit for the benefit of a shared
vision of the group, even introducing important
modifications at the level of the hierarchy of
needs and priorities of the follower, in addition
to triggering substantial processes of change in
the values, attitudes and beliefs of their
followers, acquiring an enormous potential in
their abilities to achieve an exceptional increase
in their performance and in the real achievement
of joint objectives, while giving the group an
authentic sense of belonging and identity,
developed on the basis of identification with the
ideals of the group and the establishment of
strong emotional ties between the members of
the group and their leader (Espinoza, 2011).

As discussed above, the transformational
leadership style, and not the transactional one,
has an impact on flexibility and value
congruence. Accordingly, in order to achieve
better decisions, it is preferable for small and
medium-sized companies to have
transformational leaders; that is, it is advisable
that the leader of the top management team
communicates and shares the mission and vision
with his followers, that the leader generates
enthusiasm and adhesion among his followers,
and that the leader is capable of generating a
long-term vision that reconciles the interests of
the organization with the interests of the team
members (Rodriguez, 2007).

According to the Bass and Avolio Model
(1997), it presents six transformational scales.

Idealized attribute influence. They
distinguish the personal attributes of the leader's
charisma, which make him/her respected.

Influence idealized behavior. Promotes a
deep identification with his followers.
Establishes high standards of moral and ethical
conduct.

Motivational inspiration. The degree to
which the leader energizes followers by
providing a vision of the future, goals and
purpose. Communicates high expectations, uses
symbols to focus efforts, expresses important
purposes with great simplicity.
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Intellectual stimulation. Signals the
leader's actions, awakening a new way of
conceiving problems, thoughts and imagination,
and a recognition of the followers' new beliefs
and values.

Individual consideration. Advises and
provides personalized support and feedback on
performance so that each member accepts,
understands and improves.

Psychological tolerance. The use of the
leader's sense of humor allows resolving
conflictive situations in aspects of human
relationships.

Transactional leadership

Considers that there is an exchange of
relationships between the leader and the
followers, based on a series of transactions with
a cost-benefit connotation (Mendoza et al.,
2012). The general notion is that when the work
and the environment of the followers do not
provide the necessary motivation, direction and
satisfaction; in order to be effective, the leader's
behavior will compensate for these deficiencies.
This style, which is capable of producing
positive effects on the performance and
satisfaction of subordinates, is not enough to
explain why certain leaders produce radical
changes in the attitudes, beliefs and values of
their followers (Espinoza, 2011).

According to Bass and Avolio's (1995)
model, three transactional scales are recognized.

Contingent reward. The leader identifies
the needs of the followers and makes a
transaction between the needs of the group and
those of each person. He rewards followers for
achieving specified levels of performance. The
reward is dependent on the effort and
performance level of achievement, being a
function of the fulfillment of objectives.

Management by active exception.
Controls and seeks to ensure that there are no
deviations from the rules and standards, taking
corrective measures. It is constantly supervising
the performance of the followers.

Management by passive exception. Only
appears in action when deviations and
irregularities have occurred and when expected
standards are not met.
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Laissez Faire (Non-leadership)

This is an observed characteristic of
transactional leadership. It represents the
absence of transaction of any kind. The leader
avoids making decisions, has no responsibility
and does not use his authority. It is considered
the most ineffective form of leadership and the
most extreme form of passive or non-directive
leadership (Aguirre et al., 2011). Normally this
style has a negative correlation with the scale of
leadership by active exception. Indecisive, non-
committal, inhibited when needed.

Having described the leadership styles of
the MLQ model and their respective scales, it is
important to mention the study conducted by
Mendoza et al. (2007) on the different research
done over two decades.

They mention that transformational
leadership is mostly related to outcome variables
such as effectiveness and satisfaction, as
opposed to contingent reward, while the
contingent reward scale correlates more with
outcome variables, as opposed to management
by active exception, especially  with
management by passive exception. Laissez Faire
leadership is almost negatively correlated with
outcome variables.

Outcome variables

Leadership is related to three aspects to be
considered, these are known as outcome
variables. Three scales are included in the Bass
and Avolio Model (1997).

Satisfaction. This is made up of the
leader's actions, which provoke gratification in
the work group. Followers feel very good about
the leader's decisions. There is a healthy
organizational climate for the good development
of activities. Job satisfaction is important in any
type of work, not only in terms of the desirable
well-being of people wherever they work, but
also in terms of productivity and quality (Chiang
etal., 2014).

Extra effort. It is defined, by the leader's
actions, which provoke greater participation of
followers in terms of drive in their daily work.
Followers are stimulated to actively participate,
when the leader needs their collaboration.
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Effectiveness. This is constituted by the
leader's actions, which cause the followers to
achieve their objectives and goals. The work
teams participate together in a harmonious way
to achieve the programmed goals.

Among the studies carried out to analyze
the impact that transformational leadership has
on the result variables (satisfaction, extra effort
and effectiveness) is that of Mendoza and Torres
(2006) carried out in a chemical-pharmaceutical
company, who under the model of Bass and
Avolio and the model of Kouzes and Posner,
found that managers were oriented in terms of
result variables in the following order:
satisfaction, extra effort and effectiveness, and
found that managers were oriented in terms of
result variables in the following order: extra
effort, effectiveness and satisfaction, also
finding that the Bass and Avolio
transformational subscales, obtained higher
correlation and influence scores on outcome
variables compared to the Kouzes and Posner
model.

The above has been verified by Mendoza
et al. (2014) who conducted a study on middle
management personnel of an entertainment
company, showing the influence of
transformational and transactional leadership
factors on outcome variables, finding significant
direct correlation between leadership variables
(transformational, transactional leadership) with
outcome variables, and inverse correlation
between all of them with non-leadership.

Similarly, Mendoza et al. (2012), when
studying a public institution of higher secondary
education, found that leadership styles
significantly influence the satisfaction variable.

For their part, Mendoza and Ortiz (2006)
point out that when subordinates generate a bond
with leaders, and are motivated by a shared
vision, they respond positively and therefore
make a greater effort to achieve objectives.

Another study was conducted by Pedraja,
Ponce and Rodriguez (2008) with the purpose of
identifying the influence of leadership styles on
organizational effectiveness.
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The results indicate that transformational
leadership is a positive and desirable style for
leaders of small and medium-sized companies,
as well as for managers of large companies,
while transactional leadership is not a desirable
style, since it negatively affects small and
medium-sized companies and has no statistical
significance in the case of large companies.

For their part, researchers such as LOpez
and Gallegos (2014) when analyzing leadership
practices, the mediating role of collective
efficacy and the effect that both variables have
with teachers' job satisfaction found that school
leadership practices such as: responsibility,
ability and distribution of leadership explain a
significant proportion of collective efficacy and
teachers' job satisfaction.

In turn, Mendoza et al. (2008) during the
organizational diagnosis, which they conducted
in a Government Health Care System, resulted in
the dominance of transformational leadership
subscales in the managers investigated,
obtaining higher correlation scores with
organizational climate factors and outcome
variables, and greater impact, in the latter,
compared to the transactional ones. Managers
are mainly oriented to extra effort, then to
effectiveness, and finally to satisfaction.

Bass and Avolio's model

The Bass model of transformational leadership
originated from the fundamental concepts of
Burns in 1978, distinguishing two opposing
types of leadership on a continuum, which he
called: transactional and transformational.

This iIs  conceptualized  within
contemporary models of organizational
intervention, because it responds directly to new
administrative approaches, such as: quality,
organizational innovation, the need for rapid
organizational change, technological innovation,
creative strategic planning, and orientation
towards training and organizational
development processes, among others (Mendoza
et al., 2006).
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Measurement instrument MLQ (Adaptation to
the Multifactor Leadership Questionnaire)

Based on the empirical findings, it was possible
for Bass and Avolio in 1984 to operationalize
their model by means of a questionnaire named
M.L.Q. (Multifactor Leadership Questionnaire,
currently one of the most widely used
instruments to measure leadership in the
organizational environment (Molero et al.,
2010), both transactional leadership and
transformational leadership.

Several modifications have been made to
this questionnaire over the years, including the
adaptation by Mendoza et al. (2008), which has
been validated and standardized in the United
States and other countries, in different languages
and in all types of organizations, both public and
private, demonstrating its reliability.

There are two versions of the same
instrument, the one oriented to be answered by
the boss or leader (self) and the one answered by
the followers (seen by others).

The results obtained with the MLQ
consistently  support  Bass'  hypothesis:
transformational  leaders achieve higher
performance and satisfaction from their
subordinates than those leaders who use only the
exchange of rewards. However, transactional
leaders also achieve some positive effects,
although always minor, on the satisfaction and
performance of their followers (Espinoza, 2011).
The leaders with the worst results are Laissez-
Faire leaders.

Methodology

The following research was conducted in a
plastic packaging manufacturing company
located in the Altiplano Hidalgo. The total
population of the company consisted of n=366
workers integrated in six functional areas, so a
statistical sample was calculated with a
confidence level of 95% with a 5% error, if the
variability is p=g=0.5 and the result was 236
collaborators, of which 33 are leaders and 203
subordinates. 203 subordinates. The information
from the surveys, once answered, was integrated
into a database, processed and analyzed in the
Statistical Package for the Social Sciences
(SPSS), version 22.
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Avolio (1994), it is also defined as a
correlational research.

Because it analyzes the degree to which
the leadership style influences the outcome
variables.

Instrument

The measurement instrument was applied in its
two versions: "seen by oneself" to the leaders
made up of the company's managers and middle
managers, and "seen Dby others" to the
subordinate personnel, both surveys consisted of
52 items each, which evaluated three leadership
styles and three outcome variables.

The dimensions were measured using a
Likert scale as follows:

1 = never

2 = occasionally
3 = usually

4 = frequently

5 = always

The reliability of the instrument was
determined by Cronbach's Alpha, which in the
lowest dimension administration by active
exception was 0.728 and in the highest 0.881 in
psychological tolerance, while in the outcome
variable the highest was for effectiveness with
0.869 and in general the coefficient was 0.828,
which allows determining that the instrument is
reliable and that the information obtained is
consistent, the results are analyzed in Table 1.
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Table 1 Reliability analysis

Variables of analysis

For the present research, the variables included
in the MLQ model corresponding to leadership
styles were used as independent variables and
the outcome variables were used as dependent
variables, as well as some sociodemographic
variables necessary for processing the
information.

Variables mulependientes
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Table 2 Analysis variables

Results

The total sample size consisted of n=236
workers, of which 86.0% are operational
personnel and the remaining 14.0% are
managers and middle managers, who are defined
as leaders.

Of the total number of people surveyed,
54.2% were male and 45.8% female.
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The ages were in the following order: the
highest number was represented by the age range
between 21 and 30 years, 36.0%; between 31-40
years, 29.2%; up to 20 years, 15.3%; from 41 to
50 years old, 11.4%; 51 to 60 years old, 7.2%;
and finally, the lowest number was 61 years old
or older, 0.8%.

The marital status of the respondents was
identified in the following order: 41.1% were
single, 39.0% were married, 11.4% were
divorced, 6.8% were in a free union and finally
1.7% were widowed.

Another variable analyzed was length of
service, the results were identified in the
following order: 38.6% have been working
between 1 and 5 years, 29.2% up to one year,
24.2% have been working between 6 and 10
years, 5.1% between 11 and 15 years, 2.1%
between 16 and 20 years and finally, 0.4% have
been working for more than 21 years.

Finally, the last sociodemographic
variable was the schooling of the respondents,
with the highest percentage concentrated in high
school education, 39.0%; secondary education,
34.3%; higher education (bachelor's degree or
engineering), 18.6%; elementary education,
5.1%; and specialty, 3.0%.

Next, we proceed to contrast the
hypotheses described in this research:

Hypothesis 1: The transformational
leadership scales have higher scores than the
transactional and Laissez Faire scales.

Table 3 presents the scores obtained in
the statistical mean, ordered hierarchically, as
well as the standard deviation of each of the
variables of the transformational, transactional
and Laissez Faire leadership models.

It was observed that the scale with the
highest score is intellectual stimulation, with an
average score of 3.3538 and the scale with the
lowest average score is administration by
passive exception with 2.3400 corresponding to
the transactional style.
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As part of the global results of the
perception of the managers, middle managers
and the personnel under them with respect to the
predominant scales of each leadership style, it
was found that the dimensions corresponding to
the transformational style have a higher average
score, while the Laissez Faire style, even when
it is exercised normally, obtained a lower score,
considering that five of the six dimensions of the
transformational style obtained a higher score,
the transactional style is exercised occasionally
according to the average described.

In relation to the data obtained,
hypothesis 1 is accepted, since the
transformational style scales are the ones that are
most present in the leadership profile of middle
managers and managers, both "seen by oneself"
and "seen by others".
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Table 3 Descriptive statistics of leadership scales

The results are similar to those obtained
by Mendoza et al. (2014) who, as a result of the
application of the MLQ in an entertainment
company in Mexico, identified that the
transformational style scales obtained higher
scores in the statistical mean with respect to the
transactional and Laissez Faire scales.

Hypothesis 2: The outcome variable that
obtains the highest mean score is satisfaction.

To test this hypothesis we proceeded to
calculate the mean and standard deviation of the
three outcome variables, which are shown in
Table 4, and indicate that the highest mean score
with respect to these variables is equal for the
variables of extra effort and effectiveness, so the
hypothesis is rejected.

The results are similar to those obtained
by Mendoza, Garcia and Uribe (2014) who in
their research defined that the variable to which
the leaders were most oriented was extra effort.
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Varlable de resultado N Media Desviaciin esthmdar
Satisfaccron 216 31241 1.06459

Esfueazo Extia 256 33452 101938
Efectividad 235 33432 100938

Table 4 Descriptive statistics, outcome variables

Hypothesis 3: Transformational,
transactional and Laissez Faire leadership styles
significantly influence outcome variables.

Table 5 shows the Multiple Regression
model between the dependent variable: outcome
variables as a whole and the independent
variable: leadership styles:

Transformational, transactional and
Laissez Faire, the results indicate an R of 0.887
and an R2 of 0.786, determining that 78.6% of
the changes in the outcome variables are due to
the exercise of leadership styles.

The F statistic was 284.741 and is
significant at 0.00, indicating the existence of a
significant linear relationship between the
dependent variable outcome variables and the
independent variable leadership styles.

The result of p=0.006 for the
transactional leadership style defines that there
is no statistically significant relationship with the
outcome variables; on the contrary, the result of
p=0.000 for the transformational style and
Laissez Faire indicates that there is a statistically
significant relationship with the outcome
variables.

Peunm é4 mide

Erves

~tadar
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Table 5 Multiple Regression Model, leadership styles and
outcome variables

In relation to the above, Mendoza (2005),
as a result of his research on sales managers of a
pharmaceutical company, obtained a level of
significance between leadership styles and
outcome variables, which is consistent with
those obtained in this research.
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Hypothesis 4: There are significant
differences in the perception of leadership styles
among middle managers, managers and
subordinate personnel.

To contrast the described hypothesis, we
proceeded to perform the "t Student” statistical
test, to analyze if there is a difference in the
perception of "seen by oneself" and "“seen by
others”, which is shown in Table 6.

As a result, it was obtained that there is a
significant difference between the perception of
both hierarchical levels, for the transformational
and Laissez Faire styles, the managerial and
middle management level is evaluated higher
than the subordinates, while for the transactional
style the highest perception is of the
subordinates, in the three styles a p less than 0.05
is observed, indicating a significant difference in
the perception.

Table 6 "t Student" test for managers, middle management
and subordinate personnel, with respect to leadership style

These results are similar to those
obtained by Mendoza (2005) indicating in his
results significant differences between the
perceptions of managers and followers with
respect to transformational and transactional
leadership styles of managers, therefore the
hypothesis is accepted.

Derived from the previous hypothesis,
the importance of analyzing the difference in
perception of managers, middle managers and
subordinates with respect to the outcome
variables arises.

Hypothesis 5: There are significant
differences in the perception of orientation
towards outcome variables between middle
management and subordinate personnel.

GARCIA-HERNANDEZ, Yessica, MENDOZA-SALDIVAR,
Isabel and RUIZ-CORTES, Sergio Serafin. Leadership and its
relationship with outcome variables in a plastic packaging
manufacturing company. Journal-General Economics. 2021



Article

30
Journal-General Economics

To analyze the hypothesis, the "t student”
statistical test was used to identify whether there
is a difference in the perception of "seen by
oneself" answered by managers and middle
managers, and "seen by others” answered by
subordinate personnel, with respect to the
orientation to the outcome variables of
satisfaction, extra effort and effectiveness.

Table 7 shows the results indicating that
there is a significant difference in the perception
of the three outcome variables, showing a
significance level of p less than 0.05, in the three
outcome variables, the highest mean with
respect to the three variables is observed to be on
the part of managers and middle managers, this
result is observed in the three outcome variables.

The same results were obtained by
Mendoza (2005) where the perception of
managers regarding the outcome variable is
oriented to extra effort and of followers to
effectiveness, in this case there is a tie so the
hypothesis is accepted.
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Table 7 "t student" test for managers, middle management
and subordinate personnel with respect to the outcome
variables

Finally, we proceeded to analyze the last
hypothesis that it defines:

Hypothesis 6: Transformational
leadership scales have a higher correlation with
outcome variables than those of transactional or
Laissez Faire.

To perform this analysis, a Pearson
correlation model was developed between the
leadership styles (transformational, transactional
and Laissez Faire) and the outcome variables
(satisfaction, extra effort and effectiveness).
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The transformational leadership scales
have the highest correlation indexes in relation
to the three outcome variables (Table 8).

Regarding the transformational style and
the satisfaction variable, the scale with the
highest correlation is individual consideration
with  0.809, while in extra effort and
effectiveness the highest correlation is reflected
with the intellectual stimulation scale with
0.747.

In general, a lower correlation was
observed in the transactional and Laissez Faire
styles, with lower correlation indexes.

Table 8 Pearson correlations of the leadership scales with
the outcome variables

Similar results are described by
Mendoza, Ortiz and Parker (2007) who point out
that  transformational  leadership  scales
commonly have higher correlation with outcome
variables, likewise, the results agree with those
obtained by Mendoza, Garcia and Uribe (2014)
where they conclude that transformational scales
have higher correlation with outcome variables.

Conclusions

During the present research, a literature review
has been presented on the topic of leadership and
the styles that are addressed from the MLQ
model of Bass and Avolio, which are defined as
transformational, transactional and Laissez
Faire, likewise, the proposed objective was
achieved and the contributions made by other
researchers in this line of research are
reaffirmed.
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As a result of what has been described,
the literature confirms that leadership is a
process of great importance in organizations and
that it has an important influence on the outcome
variables addressed, which are: satisfaction,
extra effort and effectiveness, which influences
the achievement of objectives and therefore
business competitiveness, something that all
organizations seek.

As part of the hypotheses described, it is
defined that the style most presented in the
leaders studied is transformational, while the
result variable to which they are most oriented is
extra effort and effectiveness.

On the other hand, the assumption that
changes in leadership style have a direct
influence on the outcome variables was ratified,
also because the research focused on analyzing
the perception "seen by oneself" by managers
and middle managers and "seen by others" by
subordinates, it was also confirmed that there are
significant differences in the perception of both
study groups, while managers and middle
managers evaluate themselves as more
transformational and Laissez Faire, subordinates
evaluate them as more transactional.

Regarding the outcome variables, the
results were similar to others described above,
defining that in both groups, managers and
middle managers, as well as subordinates, are
more oriented towards extra effort and
effectiveness.

Finally, it is reaffirmed that the
transformational leadership scales have the
highest correlation indexes in relation to the
three outcome variables, in comparison with the
transactional style and Laissez Faire.

As can be seen, the results affirm the
importance  of  effective leadership in
organizations, since it will undoubtedly
influence others and guide, stimulate and inspire
them to achieve organizational objectives; the
leadership  exercised by managers will
undoubtedly lead to results that will influence
the company's competitiveness.
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For future research, it is suggested to
perform an integral analysis on leadership styles
and outcome variables depending on the sector
or activity of the company, in order to generate
more information to define whether the type of
company influences both leadership and
outcome variables, since the present research
only covers a specific company.
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