ISSN: 2349-6495(P) | 2456-1908 (O)

InternationaleurmalleffAdvanced

Engineering[ResearchiandiSeience
(IJAERS)

An[@penfAccessiPeeriReviewed|Internationalflournal

Journal DOI: 10.22161/ijaers

Issue DOI: 10.22161/ijaers.6.5
Al PUBLICATIONS Vol.- 6 | Issue - 5 | May, 2019

editor@ijaers.com | http://www.ijaers.com/



International Journal of
Advanced Engineering
Research and Science

(ISSN: 2349-6495(P)| 2456-1908(0))
DOI: 10.22161/ijaers

Vol-6, Issue-5
May, 2019

Editor in Chief

Dr. Swapnesh Taterh

Copyright © 2019 International Journal of Advanced Engineering Research and Science

Publisher

Al Publication

Email: editor.ijaers@amail.com ; editor@ijaers.com
Web: www.ijaers.com



mailto:editor.ijaers@gmail.com
mailto:editor@ijaers.com
http://www.ijaers.com/

FOREWORD

I am pleased to put into the hands of readers Volume-6; Issue-5: 2019 (May, 2019) of “International
Journal of Advanced Engineering Research and Science (IJAERS) (ISSN: 2349-6495(P) | 2456-
1908(0)” , an international journal which publishes peer reviewed quality research papers on a wide
variety of topics related to Science, Technology, Management and Humanities. Looking to the keen
interest shown by the authors and readers, the editorial board has decided to release print issue also, but
this decision the journal issue will be available in various library also in print and online version. This
will motivate authors for quick publication of their research papers. Even with these changes our
objective remains the same, that is, to encourage young researchers and academicians to think
innovatively and share their research findings with others for the betterment of mankind. This journal
has DOI (Digital Object Identifier) also, this will improve citation of research papers. Now journal has
also been indexed in Qualis (Interdisciplinary Area) (Brazilian system for the evaluation of

periodicals, maintained by CAPES).

| thank all the authors of the research papers for contributing their scholarly articles. Despite many
challenges, the entire editorial board has worked tirelessly and helped me to bring out this issue of the

journal well in time. They all deserve my heartfelt thanks.

Finally, I hope the readers will make good use of this valuable research material and continue to
contribute their research finding for publication in this journal. Constructive comments and suggestions

from our readers are welcome for further improvement of the quality and usefulness of the journal.

With warm regards.
Dr. Swapnesh Taterh

Editor-in-Chief
Date: June, 2019
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Abstract— Sustainability is a theme that is on the agenda
of cities when discussing municipal development. This
research adopts the methodology developed by Candido,
Vasconcelose Souza (2010) that builds the Participatory
Municipal Sustainable Development Index (IDSMP) and
in this research the IDSMP is calculated for the city of
Porto Velho, state of Rond6nia. It is an instrument
already used in several places, citing as examples the
municipalities of Cabaceiras and Guarabira, in the state
of Paraiba. This index is important so that public and
private managers can make decisionsabout the directions
of local sustainability. This is a qualitative and
explanatory study. In the data collection phase, the results
of 38 sustainability indicators were extracted, 7 of which
were cultural, 12 were social, 05 were demographic, 04
were institutional policies, 04 were environmental,and 06
of the economic dimension. As a result, it can be shown
that the municipality obtained the result of 1 on the
cultural dimension, 0.6860 for the social dimension,
0.5159 for the demographic dimension, 0.7392 for the
institutional political dimension, 0.4237 for the
environmental dimension and 0.7713 for the economic
dimension, which eventually generated an IDSMP of
0.6893 for the municipality and, according to the method,
the locality isin an acceptable level of sustainability. It is
worth mentioning that the parameter of interpretation of
the result of this index is comprised between the numbers
0 and 1, the lowest level of sustainability being in result 0
and the largestisin 1.

Keywords— Sustainable Development. Sustainability
Indicators. IDSMP.

1. INTRODUCTION
Sustainable development is a topic widely discussed by
science and society in general. This is due to the

www.ijaers.com

importance that sustainability indicators present when we
want to obtain a logical and rational picture of the impact
of economic results. These indicators help pinpoint the
paths to be pursued for sustainable development. And this
is the way that this text inserts 38 indicators of
sustainability and proposes a Participatory Sustainable
Development Index of the Municipality (IDSMP) for the
city of Porto Velho, state of Rond6nia.

The main reference of the IDSMP comes from Martins
and Candido (2008), being a very used instrument,
mentioning, as examples, the municipalities of Cabaceiras
and Guarabira, in the state of Paraiba, but with little
modification, since the authors used 48 indicators and in
the case of Porto Velho, it was only possible to construct
38, but it should be noted that there were no negative
impacts on the index

The guiding question of the text is: What is the level of
sustainable development of the city of Porto Velho when
analyzed in the light of multiple indicators (basket of 38
indicators)?

The importance of the methodology focuses on the fact
that in a basket of indicators, instead of analyzing them
individually, the main benefit is the possibility of a
relationship between the data, thus producing aggregate
information for decision making in a more realistic way
and compatible with local complexity.

. THEORETICAL REFERENCE

2.1 Sustainable Development

Saeta (2012) informs us that the term sustainability is
derived from Latin sustenance: “the word sustain comes
from Latin to support, protect, maintain, care for,
conserve. Therefore, sustainability is the characteristic or
condition of maintaining and conserving a set of elements
necessary for the maintenance of life. "The term"
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sustainable development "began to be generated and
debated on the international scene with the United
Nations Conference on the Human Environment, which
took place in 1972 and is known worldwide as the
Stockholm Conference, which was organized by the
United Nations - UN (LAGO, 2007). Rosa and Staffen
(2012) mention that the main concern at the Stockholm
Conference was the need to combine development with
the preservation of natural resources. It is true, the authors
claim, that, in the first principle of that convention, it was
stated that man has the fundamental right to freedom,
equality, enjoyment of adequate living conditions in such
a dignity and enjoyment of the well-being, and it has a
solemn obligation to protect and improve the environment
for present and future generations.

In this perspective, the study or research on the
sustainable development of a specific region or locality
requires a set of actions that must be observed by local
government in partnership with organized civil society,
since "there is no way to think of sustainability without
the contribution (RANAURO, 2004), "the effectiveness
of sustainability is to involve all actors involved in the
same process" (RANAURO, 2004). As well as Cruz and
Bodnar (2011), who define sustainability as an integrating
and unifying concept capable of establishing the
relationship between man and the environment at the
same level, without any hierarchy, they reinforce that
sustainability, as well as implying social transformation is
also an integrating and unifying concept that suggests the
celebration of the man / nature unity, in the origin and in
the common destiny, which presupposes a new paradigm,
therefore. While the content of the principle of
sustainability is historically directed to the basis of
production in liberal capitalist models, this notion must be
broadened so that the beneficiaries of development are all
those biotic and abiotic components that will ensure life
to the fullest, even for future generations.

Buarque (2008, p.15), discussing the best planning for the
promotion of sustainable regional development, based on
the following strategies:

() organization of
society, contributing to the
formation of local social
capital (understood as
capacity for organization and
cooperation of local society)
combined with the formation
of institutional spaces for
negotiation and management,
value added in the productive
chain, with the articulation
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and increase  of  the
competitiveness of  the
economic activities with local
advantages, and restructuring
and modernization of the
local public sector, as a form
of decentralization of the
decisions and elevation of
efficiency and effectiveness
of the local public
management.

Quiroga (2001) argues that "technically, an
indicator can be defined as the function of one or more
variables, which together measure a characteristic or
attribute of individuals in a study.” In turn, Bellen (2005)
states that the main functions of indicators are "to assess
the conditions and trends of a phenomenon observed in
relation to the goals and objectives intended to be able to
warn in advance and anticipate future conditions.”

Emery (2016) understands that the viable
development of human societies is only one that does not
ignore the notion of sustainability in its multiple
dimensions. For him, sustainability is a profound,
complex, multivectoral concept that reaches a myriad of
multidisciplinary interests that encompass countless areas
of knowledge that bequeath to it a connotation of balance,
maintenance of a situation, perpetuity. It involves actions
that reflect on various fields of human activity that have
to be coherent with each other, and although different
activities imply a greater emphasis on one or another
aspect, there is a common substrate that allows the
formulation of a single concept to support the sustainable
development.

. RESEARCH PROCEDURES
3.1 Methodological Framework
The following are the processes implemented for the
production of the indicator divided into phases: in phase 1
the importance of each indicator, weighted by means of
weights, are determined in surveys with experts from the
postgraduate programs of the Federal University of
Ronddnia Foundation with adherence to the theme.
The tools used were: questionnaires with closed answers
and transformed into value from the Likert scale.
In this case, we multiply each value by its "weight", that
is, by its relative importance. Thus, the p-weighted
arithmetic mean of a set of numbers x 1, x2, x 3, ..., xn
where its weight is respectively p 1, p 2, p 3, ..., pn is
calculated by through Equation 1, as follows:
Equation 1:
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n
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In Phase 2, according to the positive and
negative relation of the indicators, this previously defined
in the method, so that equations 2 and 3 can be applied,
depending on the case.

Equation 2 (Positive Relationship)

X—m
I =
M—-m
Equation 3 (Negative Relationship)
M —x
I =
M—-—m
At where:
I - calculated index for the municipality
analyzed;

X - value of each variable for the municipality;

m - minimum value of the variable identified in
the State;

M - maximum value of the variable identified in
the State.

The calculations for each dimension are
defined according to equations 2 or 3, depending on
whether the relationship is positive or negative in each
Sustainability Indicator, and then equation 1 is used for
the result in each dimension.

Eq. 04
IDC+IDS+IDD+IDP+ IDA+ IDE

I

It is worth noting that each of these dimensions
are calculated by means of Equations 1 and 2.
At where:
IDSMP-Participatory
Development Index
IDC-index of the cultural dimension
IDS-index of the social dimension
IDD-index of the demographic dimension
IDP-index of the political-institutional dimension
IDA-index of the environmental dimension
IDE-index of the economic dimension
n-number of dimensions

IDSMP =

Municipal Sustainable

The development index has four levels represented by
table 01 below, the closer and the better the level of
sustainability.

Table.1: Classification of sustainability levels.

INDEX (0 - 1)

0.0000 - 0.2500

LEVEL OF SUSTAINABILITY

0.2501 - 0.5000 Alert
0,5001 - 0,7500 Acceptable
0.7501 - 1.0000 Ideal

Source: Martins and Céndido (2008).

Considering the difficulty of obtaining some data for the
construction of some indicators, 2 different calculations
were made: in the first one, all the indicators were
considered absent with the result 0, thus having a
minimum value to be reached by the dimension; in the
second moment, calculations were made considering the
value of 1 for the missing data, thus simulating a
maximum value to be achieved as a result.

3.2 Characterization of the Municipality

The present study was the municipality of Porto Velho,
state of Rond6nia, which was created by virtue of the
Petropolis treaty in 1903, but it was made by pioneers
around 1907, during the period when the Madeira
Mamoré Railroad, in view of the need to surpass the
stretch of the Rio Madeira, in order to enable the
transportation of rubber production in Bolivia and the
Guajard Mirim region.

www.ijaers.com

On the other hand, in economic terms, the municipality
has the fourth largest GDP of the North region, which in
2010 was estimated around R $ 7.5 billion.

The municipality also had a Municipal Human
Development Index (HDI) in 2010 of 0.736, according to
SEBRAE (2010).

3.3 Secondary Data Collection

It is worth noting, however, that in view of the
extreme difficulty of accessing data, especially about the
municipalities of the interior, due to the fact that they
were not available by the IBGE during the study period,
and also due to the lack of information filed at each
location, used in the method adopted in this research, only
38 information were found, which is why in the
calculation of the dimensions the obligation to calculate
the minimum and maximum probable results was
calculated to calculate the influence of this absence of
indicators on the final result of the IDSMP . The table
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below describes the data collected in official bodies, used
to calculate the Participatory Sustainable Development
Indices of each Dimension, and, afterwards, the general
IDSMP of the Municipality.

AVA DATA PRESENTATION AND ANALYSIS
From this part of the research, the results of
each constructed indicator and thecalculation of the
IDSMP in their respective dimensions will be presented,

For the effective Construction of the
Participative Municipal Sustainable Development Index
for the city of Porto Velho, it is necessary to calculate the
Indices in each dimension. In Table 02, the results are
presented with the minimum and maximum values,
comparing them with the results achieved when
considering the data collected:

It should be noted that for the minimum result
the number 0 was considered and for the maximum the

and, finally, the level of sustainability of the municipality. number 1 was considered.
4.1 Construction of the Participative Municipal
Sustainable Development Index

Table.2: Dimensional Results

Dimensions Indicators Minimum Results | Maximum Results Results
obtained
Bibliotecas _ _ 1
Museus _ _ 1
Centro Cultural _ _ 1
Unidade de Ensino Superior _ _ 1
Cultural Ginasio de Esportes e _ B 1
Estadios
Cinema _ _ 1
Teatros ou Sala de _ _ 1
Espetaculos
IDC _ _ 1
indice de Gini da dist. do 0,4167 0,4167 0,4167
rendimento
Rend. familiar per capita (%
até 1/2 SM) 0,8165 0,8165 0,8165
Familias Atendidas por transf.
Benef. Socais 0,8061 0,8061 _
Social Razio de rendapopulagdo
masculina e feminina 0,8562 0,8562 0,8562
Esperanca de vida ao nascer 0,9111 0,9111 0,9111
Oferta de  Servigos de 0 1 -
Salude****
Taxa de mortalidade infantil 0,8957 0,8957 0,8957
Prevaléncia de Desnutricdo _
Total**** 0 1
Imunizacdo contras doencas _
infec. Infantis**** 0 1
Taxa de escolarizagdo 0,6959 0,6959 0,6959
Taxa de alfabetizacdo 1 1 1,0000
Analfabetismo funcional 0,4625 0,4625 0,4625
Morte por acidente de 0,682 0,682 0,6820
transporte
Morte por homicidios 0,586 0,586 0,586
Adequacdo de moradias 0,2205 0,2205 0,2205
IDS 0,5566 0,7566 0,6820
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Densidade demografica _ _ 0,6472
hab/km2
Razdo entre a populagdo _ _ 0,7905
masculina e feminina
Distribuicdo da populacéo por _ _ 1
faixa etéria
Taxa de crescimento da _ _ 0,6904
Demografico populagéo
Razéo entre populagéo _ _ 0,0482
Urbana/Rural
IDD _ _ 0,5159
Acesso Publico a 0 1
Internet****
Acesso a servicos de telefonia 0,4974 0,4974 0,4974
Acesso a Justica**** 0 1
Comparecimento nas elei¢des 0,3654 0,3654 0,3654
Despesa por fungéo 1 1 1
Politico - Transferéncias
Institucional | jntergovernamentais da unido 0,9637 0,9637 0,9637
Namero de Conselhos 0 1
Municipais****
IDPI 0,4158 0,8533 0,7392
Acesso a  esgotamento
sanitario 0,2514 0,2514 0,2514
Acesso a servigo de coleta de
lixo doméstico 0,8292 0,8292 0,8292
Acesso a sistema de 0,3529 0,3529 0,3529
abastecimento de 4gua
Consumo médio per capita de 0,18 0,18 0,18
agua
Volume da Agua Tratada 0 1
(o)
Ambiental Qualidade das Aguas (rios e 0 1
igarapés)****
Pastagens e Lavouras 0 1
(Percentual)****
Matas e Florestas 0 1
(Percentual)****
IDA | o218 | 0,7118 0,4237
PIB _ _ 1
Participagdo da _ _
Agropecuéria no PIB
Econ6mico Participagdo da _ _ 1
Administracdo Publica no PIB
Participagédo de _ _
Comércio/Servigos no PIB
PIB per capita _ _ 0,7537
(R$ 1,0
%Renda  proveniente  do _ _ 1
trabalho
IDE _ _ 0,7713
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Source: Elaborated by the author from data collected in the research (2018)

Subtitle:

* Result when the number 0 is assigned to the missing indicators.
** Result when the number 1 is assigned to the missing indicators.

*** Result when calculated with the data collected.
Color scheme: Critical Acceptable Alert Ideal

After calculating the Development Index of each dimension, by means of equations 1 and 2, we calculate the IDSMP of the
municipality, simulating also their respective minimum and maximum values, according to Table 04:

Table.4: Dimensional Results

Dimensdes Resultados Minimos* Resultados Maximos** | Resultados Obtidos*>**
IDC _ _

IDS 0,5566 0,7566 1

IDD _ _ 0,5159

IDPI 0,4158 0,8533 0,7392

IDA _ 0,7118 0,4237

IDE _ _ 0,7713

IDSMP 0,5658 0,7606 0,6893

Source: Elaborated by the author from data collected in the research (2018)

Subtitle:

* Result when the number 0 is assigned to the missing indicators.
** Result when the number 1 is assigned to the missing indicators.

*** Result when calculated with the data collected.
Color scheme: Critical Acceptable Alert Ideal

It is observed, therefore, that the maximum and
minimum values of the IDSMP ranged from 0.7606 to
0.5658, respectively.

Therefore, when compared to the result
calculated with the existing indicators that was 0.6893,
the IDSMP Maximum, at the level of 0.7606, is very
close to the result found for the municipality, presenting
only 0.07 of difference, demonstrating, therefore, that the
results of the sustainability of the municipality of Porto
Velho are very close to the calculated maximum.

V. CONCLUSION

The sustainability of the municipality of Porto
Velho was at an acceptable level, considering that the
Participatory Municipal Sustainable Development Index -
IDSMP reached the result of 0.6893, once again
remembering that the reference value varieshetween the
number 0, as minor and 1, as higher level.

The method adopted proved to be effective for
the search of the results of the research, enabling the
numerical analysis, in this way, a rational level of
sustainability of the municipality, which, through a
mathematical equation, added several indicators in their
respective dimension, corresponding, in last analysis, to
the arithmetic mean of the six areas studied, which is
described below:

www.ijaers.com

Regarding the Cultural Dimension, all of its
indicators had a maximum level of sustainability, perhaps
due to the fact that it is a capital and, as a result, it has
increased investments by the State, which has
considerably increased the final result of the
municipality's IDSMP.

Concerning the Social Dimension, six indicators
were presented in an ldeal state, among them, the literacy
rate  with maximum result (1), while three were
constructed in an Acceptable state, in addition to the Gini
Index (0.4167 ), Functional llliteracy (0.4625) and
Household Adequacy (0.2205), with the first two being on
the alert and the last in the Critical state, respectively,
which resulted in a result for the Social Development
Index of 0, 6860.

The Demographic Dimension, in turn, presented
two indicators in the ldeal state. The distribution of the
population by age group, with a result (1), and two were
still at Acceptable level and the ratio between urban /
rural population, which was 0.0482, and therefore a
critical level, which represents a great concern in the
result of the present research, the great concentration of
inhabitants in urban area of the municipality, and that
ended up contributing to the Demographic Development
Index reaching the level of 0.5159, therefore, in
Acceptable State.
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The Political-Institutional Dimension presented
two indicators in an Alert state and two in an Ideal state,
which resulted in the result of the Political-Institutional
Development Index of 0.7392, thus, in an Acceptable
State of Sustainability.

Regarding the Environmental Dimension, three
indicators were highlighted: Access to sanitary sewage,
Access to water supply system and Average per capita
consumption of water, with 0.2514, 0.3529 and 0.1800
respectively, while o Access to domestic waste collection
showed a result of 0.8292, resulting in an Environmental
Development Index of 0.4237, therefore, in a degree of
sustainability alert.

Finally, the Economic Development Index was
determined at the level of 0.7713, thus, in an Ideal degree
of Sustainability, caused by three excellent results,
according to the adopted methodology: GDP, Public
Administration Participation in the GDP and GDP per
capita, with a result of 1, therefore, in maximum state.

Regarding the general and specific objectives, as
well as the research problem, all are considered and
answered, considering that the Participative Municipal
Sustainable Development Index was determined for the
municipality of Porto Velho, with a result of 0.6893, in
this way, in an Acceptable State of Sustainability.

Based on this information, it is possible to
clearly, mathematically, and therefore rationally, not only
the Sustainability Index of the municipality, but also the
possibility of verifying in which indicators the public
power and society in general should devote themselves to
to seek the necessary improvements to the well-being of
the citizens.

Within this context, chapter 5 was dedicated to
simulating the results needed to make all the indicators
that were in a critical and alert state in an acceptable level
of sustainability.

In this way, it intends to foster the reflection of
the need, in practice, through integrated public-private
actions to improve the results, to meet some of the
municipality’'s wishes, thus promoting the sustainable
development of the municipality, understood as the
improvement in six dimensions analyzed by the adopted
method, taking into account the last specific objective
adopted in the present research.

Confirmed the hypothesis adopted in the survey
that indicated the sustainability of the municipality of
Porto Velho as an acceptable level, according to the
method adopted, due to the fact that some results of
indicators are better than the rest of the municipalities of
the State, decade important ventures, however,
encountering the other variables with their not so good
results.
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As a limitation of the research, it can be
presented that there are no important data for the
construction of 10 indicators, which generated the need to
exclude these variables from the general calculation of the
Index. Therefore, of the 48 variables adoptedin the
method, a basket with 38 was used, a limitation that was
solved through the creation of maximum and minimum
parameters for each indicator.

This limitation, in turn, eventually contributed to
future research, considering that the criterion was adopted
to simulate the maximum and minimum possible values
for the results, thus creating a parameter of evaluation of
possibilities, which will allow other authors to solve any
problems of lack of data in their research.

The non-existent variables were thus simulated
with maximum value (1) and minimum value (0), to
obtain the result better or worse than each indicator, each
dimension and, consequently, the municipality index
could reach if the data existed.
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Abstract— Deforestation and the irregular use of the soil
in Brazil has produced several areas degraded and
without utility for the breeding of animals, the recovery of
degraded areas with the beans can be an excellent
alternative for the improvement of the quality of small
producers, the property will not render it unproductive
and it isstill possible to use the beans as food. The aim of
this study was to diagnose a farm as their chemical,
physical and climate and develop a silvopastoral system
deployment proposal in order to ensure balanced
environmental management area. The study area is
situated between the towns of Nanuque and Carlos
Chagas in the state of Minas Gerais. The area is in an
advanced process of degradation. The same was
diagnosed through technical visits, conducting
photographic survey and satellite imagery, and soil
samples were taken for analysis, to environmental
assessments of the local situation. With the completion of
all analyzes and evaluations, was obtained as a result, the
possibility of deploying a silvopastoral system within that
area, so it will be proposed the planting of trees in the
area of the spring.

Keywords— silvopastoral systems. Recovery of degraded
areas.

I INTRODUCTION

One of the sectors that stand out in the Brazilian
agribusiness is dairy farming, whose important feature is
the fact that most of their herd raised on pasture, which
constitutes the most economical and practical way to
produce and provide food for cattle. This crop is
extremely appreciated by the Brazilian population and an
important source of protein ( Domingues, 2018)

Despite the reduction of costs, this type of
management generates very negative impacts on the
environment. The degradation of pastures in Brazil
because many environmental and economic damage. As
Almeida et al (2011) degraded pasture forage cause lower
productivity and decreased soil organic matter, and
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consequently, lower animal productivity.

The recovery of productivity of these areas should
be increasingly a priority. In agricultural production
systems, sustainability can be considered as the
continuation of production over time, though without the
degradation of natural resources on which production is
dependent ( Gragas; 2018).

In the search for alternatives to the multiple use of
the land, different modes of production are necessary in
view of the ecological consequences of inadequate
practices in the use of natural resources. Against this
background the implementation of silvopastoral systems
is seen as one of the options for the recovery of degraded
pastures. The system is silvipastoral an embodiment of
agroforestry, which relates to production techniques in
which integrate animals, forage crops and trees, in the
same area.

The silvopastoral systems represent a form of land
use where forestry and livestock activities are combined
to generate production so complement the interaction of
its components. These systems bring many benefits to the
environment, some of these advantages are listed by
Ibrahim et al. (2001) and PAGIOLA et al. (2004) are soil
conservation, conservation of water resources, the
promotion of carbon sequestration and increased
biodiversity.

The aim of this study is to diagnose a farm as their
chemical, physical and climatic characteristics; draft a
silvopastoral system deployment, assessing the
advantages and disadvantages, and verify the feasibility
of the system implementation, in order to ensure the
balanced environmental management area and proposed
action plans aimed at sustainability of rural properties
analyzed.

. LITERATURE REVIEW
Dairy farming history
According to Almeida et al (2011), until the mid-
twentieth century, the Brazilian cattle industry was
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composed of natural pastures, mainly in areas of cerrado
and country. From the 60's, there was an increase in areas
with cultivated pastures mainly in the Cerrado and
Amazon forest biomes, reflecting a significant increase in
productivity, to meet the demands, which were becoming
more frequent, for products of animal origin, especially
meat and milk.

The dairy farming is considered a traditional
activity in the country and is present in almost all the
national territory. Besides its importance in the economic
area, it is presented as one of the most complexsectors of
Brazilian agribusiness, as Martins (2004) and Carvalho
(2010). To produce milk, demand a series of inputs for
agriculture and other sectors, such as those from the
chemical, machinery and equipment, for example.

According to the Brazilian Institute of Geography
and Statistics (IBGE, 2014), Minas Cerais has become,
over the years, the largest milk producer in Brazil, with
24.5% of its cattle herd toward this activity. In 2014, the
100 largest dairy farms, 44 were located in Ontario
(MILKPOINT, 2015).

The process of establishing the first cultivated
grassland, however, started with the felling of native
vegetation through the use of fire. This process led to the
development of extensive livestock production systems,
based on the natural fertility by high levels of soil organic
matter and the ash fromthe burning of natural vegetation.
These  production  systems, purely  extractive,
characterized by minimal use of materials and
technologies, introducing, over time, low performance
indexes and contributing to the degradation of natural
resources (Almeida et al, 2011; hamawaki; 2018).

Pasture degradation

The concept of grassland degradation, according to
Macedo & Zimmer (1993), refers to the evolutionary
process of losing vigor, productivity, natural recovery
capacity to sustain production levels, and quality required
by the animals, and the ability to overcome the harmful
effects of pests, diseases and invasive, culminating in the
advanced degradation of natural resources, due to
inadequate management.

However, according to kichel et al. (2011),
degraded pasture is one that is producing below 50% of
their productive potential, in relation to the soil and
weather conditions of the place where it was located. It
may be noted that not only is the improper management
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itself that has increased the degradation of pastures, but
also the lack of proper planning, even before its
establishment, which is enhancing the factors involved in
the degradation process (Almeida et al., 2011). Due to the
strength of the degradation of pastures process sometimes
it can be difficult to predict the time of the need to
intervene in the process and choose the alternative
recovery or renewal to be implemented. Either way, the
degradation process must be controlled in the early stages,
or in agricultural degradation stage, in order that, over
time, the process tends to be more dramatic, reaching soil
degradation, or biological degradation (Dias-Filho, 2007).
In this case, the difficulty and cost of recovery /
renewal of pasture are much larger and, as a final result,
the recovered pasture can not reach previous levels of
productivity, the first cycle (Dias-Filho, 2007).
In this context, tropical forage breeding programs and
edafoclimatico zoning fodder, aiming at diversification
and intensification of the use of pastures, are important
tools to minimize the problem of pasture degradation in
Brazil. However, the adoption of appropriate formation
technology, management, and retrieval is another pasture
renovation neck that needs to be solved for effective
development of Brazilian cattle. (Almeida et al., 2011, p.
387).
The causes of degradation vary according to the situation
of each pasture. According to the above author, the main
causes of degradation are:

e Inadequate grazing practices;

e Inadequate pasture management practices;
® Failures in establishing the pasture;

e Pests,diseases and physiological problems;

® Abiotic factors.

Pasture recowery

The recovery of a pasture is characterized by restoring the
fodder production, maintaining the same species or
another cultivating (Macedo et al., 2000). The degraded
pasture recovery strategies should be planned based on
knowledge of the main causes of degradation. According
to Dias-Filho (2007), the pastures recovery strategies
(Figure 1) could be classified as:

e  Renewal (reform) of pasture;

e Implementation of agricultural and agroforestry
systems; and

e grazing fallow.
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Fig.1: Strategies for the recovery of productivity of degraded pastures

Source: Dias-Filho (2007)

The integration and interaction of trees, pastures and
livestock are of vital importance for sustainable
development. All in order to include appropriate inquiries
to mitigate their environmental impacts and providing the
maximum possible biodiversity, moderate land use,
production and conservation of water resources (Dias-
Filho, 2007).

Silvopastoral systems

According to Silva (2004), Silvopastoral System is the
purposeful combination of forestry, agricultural and
livestock components in the same area at the same time
and practiced so

integrated, in order to enhance productivity per unit area.
These systems have great capacity for financial and
environmental benefits to producers and to society. They
are multivalent, where there is the opportunity to increase
the production by the joint management of natural
resources, preventing their degradation, as well as to
recover their productive efficiency.

As the aforementioned author, the integration and
interaction of trees, pastures and livestock is of vital
importance for sustainable development. All in order to
include appropriate inquiries to mitigate their
environmental impacts and providing the maximum
possible biodiversity, moderate land use, production and
conservation of water resources. The insertion of the
forest component in production systems should give an
approach that no longer accept the dismemberment of
agricultural and forest, but all of these components in the
countryside, in favor of quality of life, sustainability and
yield stability.

One of the main barriers to adoption of
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silvopastoral systems would be its low initial profitability.
The establishment of these systems needs essential
investments of time and money that it decreases the speed
at which profits would be obtained (Dias-Filho, 2007).

According PAGIOLA et al. (2004) in the early
years after the implementation of a silvopastoral system,
the income of rural property can be much smaller that the
traditional system. This would happen because of the
higher initial investment in time and capital required by
the system and the time needed for the tree component
grow enough to generate financial benefits. According to
yet PAGIOLA et al. (2004), a study conducted in
Nicaragua, only after the fifth year of investment with the
system implementation, the income of the property began
to exceed the income of the conventional system of
pasture. The result of that there is the low economic rate
of return that commonly characterize silvopastoral
systems in the first years after establishment.

On the other hand, cultural aspects also hinder the
adoption of the systems because they require the adoption
of knowledge and, consequently, management practices
that could be quite different from those conventionally
used in traditional grazing systems (DIAS-FILHO, 2006).
The implementation of silvopastoral systems is
highlighted as one of the key strategies recommended for
the recovery of productivity of degraded pastures.
According days- Son (2005), the choice of a particular
recovery strategy would be conditioned to local agro-
ecological conditions, the purpose of the project and the
availability of capital and labor-intensive. In this case,
both pastures have suffered agricultural degradation, and
biological, could have recovered productivity through the
implementation of this system.
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The recovery of degraded pasture through
silvipastoral system implementation, ie. where the
planting of trees or shrubs to be incorporated into the
pasture recovery process, or where she was encouraged
natural regeneration of native species (handling the
secondary vegetation) , could be a viable alternative to
increase the economic and agronomic efficiency, enhance
biodiversity and promote conservation of nutrients and
water in these unproductive areas, the agronomic or
biological point of view (SON days-, 2006).

The likelihood of success of a silvipastoral system
can be increased with the use of better adapted species.
Thus, both the tree component as the feed would have to
be relatively tolerant to stress linked to this system. The

theoretically ideal tree for the system would have to have
relatively rapid initial growth, to facilitate the
establishment, reduced or sparse canopy and long shaft, to
decrease the shading in the pasture, and the ability to
rapid regeneration, when partially ~ damaged.
Economically, it would be desirable that the tree offered
products (wood, oil, coal or fruit etc.) with high potential
for commercialization.

Many silvopastoral systems are recommended for
implementation in degraded pastures. Some of these
models adequariam the degraded pasture recovery process
are described below (Figure 2) (Oliveira et al. 2003; days-
SON, 2005; DIAS-FILHO, 2006)
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Fig.2: Schematic view of air SSP four models potentially useful in recovery of degraded pastures: simple lines (A), double
lines (B) groves (C) and random planting (D)

Source: Dias Filho, 2006

Advantages and disadvantages of the implementation
of silvopastoral systems

Theoretically, silvopastoral systems can bring
many benefits to the environment when compared to
traditional grazing without the planned integration of trees
or shrubs in the livestock system. Some of these benefits,
shown by Ibrahim et al. (2001) and PAGIOLA et al.
(2004), are soil conservation, conservation of water
resources, the promotion of carbon sequestration and
increased biodiversity.

The benefits to the ground due to the implantation
of silvipastoral systems result from the improvement in
the medium and long term, the nutrient cycle, caused by
the absorption of these elements by the roots of trees, of
deeper layers of soil and the subsequent deposition of
topsoil these nutrients (Dias-Filho, 2006).

silvopastoral systems have also the ability to use
water from the deeper layers of the soil, which would
normally be lost in traditional grazing systems (GYENGE
et al. 2002) .Another benefit is the improvement in
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biological activity of the soil, caused by microclimate
changes due to shadowing from trees or for improving
fertility, especially if the tree is able to be associated to
microorganisms that fix nitrogen from the air, as occurs
with certain leguminosas.O shading can still interfere
with improved quality nutritional some forage plants.
When planted in strategic locations, such as contour in
hilly terrain, trees can also help control erosion (Carvalho
et al. 2002). In economic terms, the silvopastoral systems
have the potential to diversify the income of rural
property by the marketability of the products generated by
the trees as timber, fruits, oils, resins etc., as well as add
value to the area. In some cases, silvopastoral systems can
also be directed to supplementation of livestock diet,
during periods of low pasture productivity through the use
of foliage and fruit (green pods of legumes) produced by
the trees (HOLGUIN et al., 2003 ). According to Dias-
Filho (2006), despite the direct and indirect benefits
attributed to silvopastoral systems, it is important to point
out that this system does not represent a solution to the
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various problems linked tropical pastures. For example,
the presence of trees and shrubs in the pasture may also
hinder the development of the pasture. This would occur,
mainly due to shading and, in some cases, competition for
water and nutrients to the tree and shrub species exert on
herbaceous forage pasture. In the case of tree and shrub
species with abundant falling leaves, whose
decomposition is slow, the accumulation of this litter can
harm or regrowth germination and grass growth. In some
situations, excessive shade or the constant assembly and
movement of animals under the canopy of trees may
cause thinning or total soil cover loss. These areas are
more susceptible to compaction and consequent erosion
and loss of nutrients, which have been identified as one of
the main problems related to silvopastoral systems
(BAGGIO, 1983; Daniel and Couto, 1999). On the other
hand, frequent congregation of animals can still result in
the trend towards greater accumulation of feces and urine
in the soil under the trees, increasing the uniformity
problem in the distribution of waste in the area of pasture.
This fact contribute to reduced soil fertility, since the
constant and excessive deposition of nutrients (such as
found in areas affected by urine and feces) into restricted
areas of pasture would hinder the absorption efficiency

and the use of these nutrients by plants, making them
more susceptible to losses. The competition exerted by
grazing animals and interference can also impair the
development and survival of trees. Finally, the presence
of trees inpasture could in some situations hinder its
mechanization (Traffic machines). This would happen,
especially when there was no proper planning of the
spatial distribution of trees in the pasture (DIAS-FILHO,
2006).

. METHODOLOGICAL APPROACH

General description of the study area

The work of this study area is located between the
municipalities of Nanuque and Carlos Chagas in the state
of Minas Cerais. Located in the Stream Thirty-Seven
(Figure 3 and 4), is distant about 55 km from the city of
Nanuque, and about 5 km from the District of Vila
Gabriel Passos, also in Nanuque. Os its north and south
ends are, respectively, the -17°3529 coordinates, 81332
"and -17°35'44,88443"; and its extreme east and west are
respectively  -40°32'11,36908 coordinates "and -
40°32'29,94372". Occupying a total area of 12.3812 ha.
With a perimeter of 1.677 km.
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Fig.3: Location of the study area

Source: MENDES, 2017
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Source: L & N ENTERPRISES SERVICES, 2017

On the property, the predominant activity is dairy
farming, keeping also small areas of agriculture, for
livestock keep in times of drought. The area includes the
degradation of historical deforestation caused by farming,
cultivation of forage monocultures and soil compaction
caused by animal trampling, and the traffic machines for
whiffs purposes in the area.

General diagnosis area

The area was diagnosed through technical visits for the
evaluation of the study area, it was also carried out a
photographic survey with the use of GPS to obtain
coordinates. Chemical analysis of soil were carried out in
some parts of the study area, to assess the needs of acidity

4032 40° o3z a8 20 +eoaz 28"

40 37 20" 403218 ez €0 32 08"

Fig.4: Polygon property (study area)

corrective and possible fertilizers. It conducted surveys
through visits for assessment of the situation of tree
species present in the area where will be the proposed
implementation of silvopastoral system. Using satellite
images, a survey was conducted of the Permanent
Preservation Areas (PPAs) and the demarcation of
waterways. Was calculated runoff coefficient of the area,
runoff coefficient definition is the ratio of the total
volume of runoff in the event and the total volume
precipitate (Tucci, 2000) (Equation 1) and using Table 1,
which presents the values of the flow coefficient (C),

depending on the soil type, slope and vegetation.
total volume drained

" total volume precipitate

Table.1: Values of the flow coefficient (C).

Slope (%) Sandy soil Solo frank Soil argillaceous
forests
0-5, 0.10 0.30 0.40
A5-10 0.25 0.35 0.50
10 - 30 0.30 0.50 0.60
pastures
0-5, 0.10 0.30 0.40
A5-10 0.15 0.35 0.55
10 - 30 0.20 0.40 0.60
cultivated land
0-5, 0.30 0.50 0.60
A5-10 0.40 0.60 0.70
10 - 30 0.50 0.70 0.80
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Source: CARVALHO E SILVA, 2006.

(VA RESULTS AND DISCUSSIONS
Diagnosis of Property
The pasture area has degraded, because according to
Kichel et al. (2011), degraded pasture is one that is
producing below 50% of their productive potential, in
relation to the soil and weather conditions of the place
where it was deployed, and the same is with these

conditions. In assessing the tree situation of the property
can be identified that the area has only about 5% of its
area with some tree species (Figure 5), an important fact
for the proposition of the system implementation. The
area has a spring at one of its ends, and this has little
amount of components for its preservation tree as shown
in Figure 6.

Fig.5: Overview of the property

Source: Mendes, 2017.

A

Source: Mendes, 2017.
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Page | 18


https://dx.doi.org/10.22161/ijaers.6.5.2
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.2

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

Was calculated from the runoff coefficient, the area has a
loam soil a 5-10 slope (%) and the pasture is predominant
in this field, there was thus obtained the result that 35% of
the volume precitado location is disposed on the surface
as surface runoff values of the author table Carvalho and

Silva (2006). After the results of soil analysis (Table 2)
performed by the agronomic laboratory LABOMINAS it
was found that the soil of the area is with its median
nutritional levels, based on data from the Fertility of Soil
Commission of the State of Minas Gerais.

Table.2: Result of soil analysis

Parameters Unity Awerage of samples
MO Mat. Organic (Oxi-Red.) dag / dm3 17
pH (Water - Ratio 1: 2.5) Items. 5.3
P (Mehlich 1) mg / dm3 5.8
K (Mehlich 1) mg / dm3 117
Here (KCI, 1 mol /L) cmol / dm3 1.87
mg (KCI, 1 mol /L) cmol / dm3 0.9
al (KCI, 1 mol /L) cmol / dm3 0.10
H + Al (Calcium Acetate) cmol / dm3 424
SB (Sum bases) cmol / dm3 3.07
CTC (CTC) cmol / dm3 7.3
% V (Saturation bases) % 42
CTC% K (% K CTC) % 4
% Ca CTC (CTC% Ca) % 25.7
% Mg CTC (% Mg CTC) % 12
CTC% Al (% Al CTC) % 14
% HCTC + Al (M + Al% CTC) % 58

Action plans
Given the Law 12,651 / 2012, of May 25, 2012, which
says that the owner of rural areas is required to hold 20%
(twenty percent) of its area to the Permanent Preservation
Areas (APP) and / or legal reserve (RL) will be proposed
to implement preservation in the areas of springs, these
are surrounded, so there is no entry of animals within
these areas, even with the lack of mandatory property, its
total area, this property is exempt from RL, but will be
chosen for preservation, for the recovery of this area will
be targeted. The total area to be preserved is 2, 47624 ha.
With the completion of all analyzes and assessments, the
result was obtained, it is possible the implementation of a
silvopastoral system within that area will be proposed
planting trees in the area of the spring, causing it to be
preserved, and so may favor the system mentioned above.
Thus, the proposal will be the recovery of the spring by
planting species such as banana (Musaceae), Inga (Inga
sp.), Soursop (Annonamuricata) and ipe (Tabebuia),
totaling 200 seedlings, species those that will be
purchased and / or local nursery was purchased would
cost on average $ 1,840.00 also be performed in the same
enclosure, sothat no cattle treading area and consequently
soil compaction and difficulty in retention of stormwater
in the enclosure cost average R $ 560.00.

Will be proposed the planting of native and pioneer
tree species, as they are more resistant to sun exposure
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and the nutritional conditions found in the soil, and are
species that have fruits and products that may be
marketed, species such as Inga (Inga sp.), Aroeira- do-
field (Astroniumfraxinifolium Schott) and annatto
(Bixaorelana L) was chosen for the simple line method
for planting, with a spacing of 5 x 10m, preferably
arranged in the east-west direction in order to reduce the
shading on pasture, these trees have an average of three
years to achieve growth and fruit start, will be planted
around 500 saplings, they will be obtained through
purchase and / or supply of municipal nursery, it bought
the species would cost on average $ 3,250.00 . The grass
species to be used is Bhachiaria humidicola because
when shaded has relatively more efficient photosynthetic
behavior within the system (DIAS-FILHO, 2002). They
would be used on average 20 grass seed bags, costing on
average $ 2,200.00. For matter of implementation should
also take into consideration the costs of land preparation,
conducting pits, seedling planting, monitoring and follow
them. Calculating the hand labor to perform all activities,
considering the work done by the owner, it is estimated
that will be spent on average $ 4,000.00. It is anticipated
that will be spent a time of 90 days for the deployment
process, after this process will be periodic monitoring
every 15 days, to combat possible pests and insects, and
for observing the development of the species.
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Advantages and disadvantages

The implementation proposal of a silvopastoral
system will target the use of the farm in a sustainable
manner, so that the property get their profits also
recovering degraded areas. The implementation will have
an estimated cost of approximately R$ 12,000.00. Given
that is a small property will be a large investment for the
producer, but with a positive return. The property could
face problems with the return to profitability of the
traditional system of time that was previously used in the
area because the silvopastoral system get a higher
profitability this system after medium and long term, the
cost of deployment will be relatively high, because
according PAGIOLA et al. (2004), only after the fifth
year of investment with the system implementation, the
income of the property began to exceed the income of the
conventional system of pasture. Given that is a small
property, and their activities are to support themselves,
they may experience some adversity in relation to the
complexity of the union of the tree, forage and feed
components, such as problems related to excessive
shading, the litter of some types of trees, it may take a
long time to decompose, and this will generate low
productivity in these areas, and also the competition for
water and nutrients from grasses and bushes, but all these
problems will not come to pass, because the proposal will
be made by a rigorous planning, analyzing all the criteria
for its implementation.
In contrast to these adversities, the property will possibly
after a period of medium to long term, greater
profitability than the traditional system, the soils are more
fertile and have a site erosion control, water resources are
more abundant and moreover It has a possible
diversification of income and if necessary, you can use
the trees as a form of bovine dietary supplementation,
favoring thus indirectly to the economic value of the

property.

V. CONCLUSIONS

The silvopastoral systems represent a land-use
technology that ensures greater biodiversity and
sustainable ecosystems compared to any monocultures.
Interestin such systems has increased significantly across
the country, but it is necessary to carry out public policies
for the implementation of silvopastoral systems because
this deployment has a high cost, yet the advantages are
evident in relation to the disadvantages. the need to drive
systems in soil favor, the environment in which we live
and of present and future human generations is
recognized.

The results of this work suggestthatitis possible
to recover degraded areas by applying this methodology,
it can be an alternative of recovery with low cost, without
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use of synthetic products.
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Abstract— This research aims to integrate the theoretical
and academic debate into the landscape of the territorial
formation of the northeastern semi-arid as well as discuss
how it interferes in the public safety agenda for the
sustainability of the traditional peoples and communities
residing in the semi-arid region of Bahia. As a
methodological proposal,a bibliographical review on the
theme was used, which allowed the identification of the
concepts necessary for the analysis under the Human
Ecology of information and the construction of
articulation links.

Keywords— Community Policin, Human Ecology,
Human right, Social Participation, Traditional People.

l. INTRODUCTION

The semi-arid region of Brazil is characterized by rainfall
irreqularities, high average temperatures and low
humidity throughout most of the year, being a landscape
where the vegetation of the caatinga predominates,
presenting specimens of this very diverse environment
(REIS, 2004). complements the Brazilian semiarid
scenario with its traditional characterization as an area of
economic backwardness, poverty and rural exodus
(OLIVEIRA; SANTOS; SILVA, 2017).

Fortunately, with an increase in research in this region,
carried out by institutions, public, private and third sector
organizations, at least in the academic field, this
characteristic has been deconstructed. We know that the
Brazilian semiarid region has great potential for the
implementation of sustainable activities, such as
agroecological actions, sustainable tourism,
agrosilvopastoris, sustainable solar energy, collection and
processing of exractive products, potentialization of
commercial and cultural activities, fairs free from this
region, among many other synergies that can expand the
repertoire of economic-sustainable coexistence in (e) with
the semi-arid. As shown by Azevedo, (2008) when
referring to the region of Paulo Afonso, a regional
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enclave of expressive prominence in the northeastern
semi-arid region.

In this perspective, the present article discusses the
territorial formation of the northeastern semi-arid region,
emphasizing the discussion about how the federal, state
and municipal public authorities see the needs of this
region; it is proposed to make a historical appraisal of the
investment models adopted over the years, mostly actions
to combat drought, and its influence on the formation of
regional identity (DINIZ, LIMA, 2017); the objective is
to contribute to the discussion about the consequences of
the public policies adopted by the political managers on
the current formation of the northeastern semi-arid
territory.

In order to elaborate the theoretical-conceptual
framework, a brief discussion of topics related to the
understanding of the semi-arid region, the concept of
public policies in Brazil, public security policies in the
semi-arid state of Bahia and the social participation of
traditional peoples and communities in elaboration,
concepts that will be approached from the perspective of
Human Ecology defended by Bomfim (2016, 2017).

As a geographic cut, the research focuses on the reality of
the communities located in the semi-arid Bahia of
Northeast Brazil. As a methodological proposal, the
qualitative research was adopted, orienting the analyzes
primarily ~ to  the historiographic  interpretation
(MALERBA, 2002), in a context in which the main
methodology is articulated with the use of ethnographic
and historical-dialectical methods. These methods,
especially, will be used when analyzing and interpreting
the data collected in the course of the research.To base the
understanding of this research at this point will be the
discussion under the Human Ecology of topics related to
the understanding of the reality experienced in the
northeastern semi-arid.
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1. HUMAN ECOLOGY
More than a century man has demonstrated sufficient
knowledge to  significantly influence terrestrial
ecosystems, modifying existing ecological standards and
transforming the biosphere and earth's crust. In this
scenario, natural events and processes such as erosion and
extinction of species were accelerated, compromising the
very survival of ecological systems (Avila-Pires, 1983).
Complementing this thinking Begossi (1993) states that
for some to study the relation of man to the environment
includes several factors; which complements Harari's
(2017) by claiming that for many years Homo Sapies was
not conceived as part of the ecosystem and that reality
does not confirm the constraints imposed by this thought.
In this point, we emphasize that in order to achieve the
objective of this article, we must resort to the
interdisciplinary view on the human-environment
interrelationships, a condition for which studies carried
out by Human Ecology (MACHADO, 1984) are
proposed; confirming that the methodologies adopted in
research on human ecology will be used, without
generalization, because they are presented as a more
specific resource to understand the human behavior
against the different environmental variables observed
(BEGOSSI, 1993).
Based on this view and based on knowledge originated in
disciplines such as Geography and Anthropology among
many other disciplines that for Begossi (1993) have
characteristic development of human ecology, we will
make a brief analysis on the territorial formation and
public policies created and implemented in the
northeastern semi-arid region.

1. PUBLIC POLICIES IN BRAZIL

For Campos, (2014) in a broad public policy is the
dynamic and practical process based on a legal
framework through which the public manager seeks to
solve social issues, constituting in this way a tool
designed to provide well-being to people and their
families when solving a problem that reaches the basic
needs of society.

Nunes (2011) when referring to Esping-Andersen (1993)
teaches us that public policies have three possibilities: a)
universalist; b) corporatist and c) residualist; and in Brazil
the characteristics of universalism (extremely linked to
state action) and residualism (aimed at specific layers of
the population) stand out.

In this passage, for Street (2012) the policy is the result
of political activities; affirmed by Campos (2014) when
he affirms that in what concerns the reality observed in
the northeastern semiarid only in the late nineteenth
century the government started to admit the prolonged
droughts as a national problem that has already reached
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hundreds of thousands of people in the past and currently
still continue to flagellate sensitive portion of this
population.

From Uderman's (2008) exposition, it can be deduced that
until the middle of the regional themes did not, to the
satisfaction of the Brazilian Northeast; national policies in
a broader context, with development policies focused on
the Center-South region of the country, excepting to this
rule the policies to combat drought in the Northeast and
the effort for the construction and other Brazilian urban
centers.

The policies to combat drought in the Northeast had the
purpose of confronting the economic damages caused to
the population due to the prolonged droughts that
occurred between the years of 1850 and 1900, which
produced several scientific analyzes, to order of the public
power, researches that served the implementation of
policies to combat drought, but without unity because it
was the result of the partial vision of each researcher
(SILVA, 2007).

Uderman (2008) also notes that the creation of the Banco
do Nordeste, the promotion of the oil industry in the state
of Bahia, the expansion of the road network, integrating
the major national centers and the creation of the
SUDENE, ; an undertaking that emerges in importance
for the development of regional development policies in
this region.

Silva (2007), in criticizing the consequences and
structural causes of the misery to which part of the
pollution in the semi-arid region is submitted, affirms that
only at the beginning of the 20th century new judgments
on the subject appeared, as can be observed both in
scientific production and in literature Typical local. These
contributions exposed under the sociological gaze the
form of occupation and exploitation of the sertanejo
people and the riches of the territory by the colonizer and
his descendants; where public policies to combat drought
are limited to reproducing the exsting cycle of
domination.

Complementing the public policies to combat drought in
the Northeast, we can now point to actions aimed at food
security based on family agriculture  (GRISA,
SCHNEIDER, 2014) and income  distribution,
materialized by the federal government's Family Grant
Program (COTTA, MACHADO, 2013); however, these
actions do not fully cover the reality to which the
sertanejos of the Brazilian Northeast are subjected, and
mitigating actions are taken to be the situation of extreme
poverty that prevails in much of the region. Thus, we
briefly examined the processes of public policy
formation, we will make some reverberations of this
process in the elaboration of public policies of national
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security and in it as it presents the agenda of public
security in the country.

V. PUBLIC SECURITY POLICIES IN BRAZIL
The problem of public security in the country is a
discussion that requires the participation of all; presenting
as a characteristic the fact that they can be presented as
independent (repressive) actions or subordinated to the
social (preventive) macro policies used by the
government (OLIVEIRA, 2002).
Thus, it is necessary to resort to the conceptual
differentiation between the political terms of public
security and public security policies, which for Oliveira
(2002) can be thus conceptualized:
Public security policies is an
expression referring to
typically police activities, it is
the police action
"strictusensu”. Public
security  policy is an
expression that encompasses
the various governmental and
non-governmental actions
that have an impact or impact
on the problem of crime and
violence (p. 48).
Broadly one can infer that the public security policies in
Brazil had their initial phase were initiated after the
arrival of the Portuguese in the country with the
Ordinance Services subordinate to the landlords; at this
time the performance of existing organs reflected the
social, political and economic interests of the dominant
classes, acting in a subsidiary way to maintain security.
This model coexisted with the militias served in the
mining phase,and this coexistence continued until the end
of the 17th century when the organization of the official
military structure in Brazil began, an opportunity to
formally predict internal policing sponsored by the public
power (ARANHA, 1997).
According to Aranha (1997), official forces in the period
between the eighteenth and nineteenth centuries had
permanent and regular characteristics and coexisted with
the private factions of an occasional and irregular
character, a condition that persisted until the arrival of the
Portuguese Crown in 1808, responsible for the installation
of the Corps of the Royal Brigade in Brazil. During this
period public security policies and public security policies
maintained the characteristic of defending the interests of
the ruling classes and of protecting national borders and
resources, becoming a mixture of military and police
force.
Aranha (1997) still affirms that the end of the seventeenth
century and the beginning of the nineteenth century were
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marked by numerous popular revolts, at which time
official and private forces worked together to maintain the
status quo, a reality that lasted until the return of D John
VI to Portugal and the proclamation of independence,
when official forces were employed to maintain
Portuguese interests in Brazil, a fact only modified with
the independence and the nomination of Brazilians to the
positions of leadership of the corporations.

After the independence of Brazil the Constitution of 1824
carries out the restructuring of the military forces in the
country, starting to predict the existence of the Army,
regular and paid troops; of militias, auxiliary and free
troops with the purpose of assisting the Judiciary and
maintaining order in the Comarcas, and of police guards,
auxiliary forces responsible for the persecution and arrest
of criminals and for individual security (ARANHA,
1997).

As Aranha (1997) teaches in the second half of the
nineteenth century, ratifying their origins is observed the
use of permanent and temporary security forces in
confrontations such as the Paraguayan War and
Canudos.With regard to Brazilian public security policies,
no significant changes were observed in the beginning of
the 20th century, continuing the focus to be maintained in
the interests of the State and the elites, as can be seen in
the Campaign Against Lampido, a period known as
Cangaco. that innovation is perceived in the public
security policy through the conclusion of an agreement
between the states of Bahia, Pernambuco, Sergipe and
Alagoas (Queiroz, 1997).

According to Paiva (2004), the cangaco in the first four
decades of the 20th century emerged and expanded in the
semi-arid lands of the northeastern states, finding fertile
ground in the reality suffered by the sertanejo people as a
result of the long droughts and fights of kinship and / or
politics existing among the dominant elites.

In the second half of the twentieth century, especially
during the Military Regime, as shown by Oliveira (2018),
the direction of public security policies in Brazil is
observed to play a role in containing crimes, violence and
existing social manifestations, a performance marked by
acts of violence and serious violations of human rights,
when the state's eyes were almost political police.

This brief historical account of the organization of the
security forces in the country makes clear the link
between security institutions and military institutions, a
situation that has been foreseen in the constitution until
now, and even foresees its regular use as an auxliary
force in national defense cases (BRAZIL, 1988) and to
establish the linkage of institutions to the maintenance of
the dominant elites.

In contrast, Kahn (2002) argues that public security
policies in Brazil should be based on a medium-and long-
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term preventive agenda, since traditional strategies,
usually implemented by crime-fighting agencies, are
ineffective in respect to the goal of reducing the growth of
criminal activities. The same author affirms that the
traditional model proposes a new model of coping with
crime, which emphasizes the multi-agency service and the
interdisciplinality in which the participation of diverse
social agents and sectors of the public power in the
elaboration of solutions for the security problems
increasingly complex.

In the wake of this, with the redemocratization of the
Brazilian state in the late 1980s, there was a need to
renew public security policies for the country, with the
adoption of models such as community policing or what
is now called "policing citizen ", which advocates the
approximation of public safety organs of the community,
advocating social participation in the elaboration of the
public security agenda (BAHIA-PMBA, 2003).

V. SOCIAL PARTICIPATION IN THE
PREPARATION OF THE PUBLIC SAFETY
AGENDA

Brazil; Rodrigues (2015) tells us that the theme of social
participation presents itself as a difficulty that afflicts the
various sectors responsible for the management of public
policies in Brazil, and there are a number of empirical
experiences in the country that provoke debates and
efforts by public authorities and civil society to broaden
the debate on the subject, which is so dear to the full
exercise of contemporary democracy.
In academic terms, the analysis of public policy themes
took off from the 1990s; emphasizing that this impulse
was only possible thanks to the maturity of the
presuppositions foreseen in the Constitution of 1988 and
of the later legislations that consolidated the importance
of the social participation in the elaboration of the public
policies, a reality that requires the closer relations
between the State and the social agents (BRAZIL;
RODRIGUES, 2015).
Regarding public security, NEV / USP (2009) tells us that
in the period between the late 1960s and the mid-1970s
developed countries found that the traditional model of
policing was not effective in combating urban violence
verified; a condition that added to the erosion of the
image of the police corporations due to the criticisms in
their way of acting in front of the collective movements
and the criminal violence fomented the adoption of the
community policing.
Whether it is internationally or in Brazil, community
policing emerges as a way of approaching public security
agencies, especially the police and society. However, this
type of policing requires the efforts of the social agents
and the authorities involved, especially regarding changes
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in the organizational culture of police institutions (NEV /
USP, 2009), which provokes institutional resistance.

In this sense, we can affirm that the philosophy of
community policing is based on the syllogism of the
harmonious work between the community and the police
in order to identify and solve the salient social problems
(crimes, drugs, disorders, etc.) providing a better quality
of life for the community (GT / PORT. SENASP N°002 /
2007, 2008).

In Brazil, social participation in the elaboration of the
public security agenda began only in the 1990s, when in
an embryonic way community policing was applied in
some states of the federation, like Sdo Paulo and Bahia.
However, this change in the policing model did not occur
due to the demands of the society or the decision of the
police institutions. This was done by political decision of
the government, which entails years of waiting for police
corporations to integrate their institutional values (NEV /
USP, 2009).

In this way, the use of community policing can provide
the participants with an environment of speech, listening
and negotiation based on communication and subjectivity,
in which different social actors freely present their
opinions on the observed social and criminal problems
and participate in the decisions about the ways of coping
(BRASIL, RODRIGUES, 2015), contributing to the
construction of a public security agenda more adequate to
the social demands of the communities involved.

VL. THE BRAZILIAN SEMIARID
For Reis (2004) the records about the Northeast
originated at the end of the sixteenth century with the
Portuguese colonization, deriving from the expansion of
livestock, which was moved from the coast to the interior
due to the damages caused by sugarcane plantations and
the need to expand the areas of Portuguese domination
(AZEVEDO; BARROS, 2017).
However, the imagery of the Northeast expression is
confused with the image constructed when we refer to the
semiarid; however, Clement (2013) clarifies in his
dialogue with the contributions made by Gilberto Freyre
and DjacirMeneses in 1937, that contrary to the
disfigurement in this image, the semi-arid region does not
comprehend the totality of the Brazilian Northeast, since
there is a zone of Coast. In this context, we added the
agreste region and the swamps as typically northeastern
areas.
In this way, Clemente, when interacting with Durval
Muniz Albuquerque Janior (1999), clarifies that:
The term Northeast was
"used initially to designate
the area of activity of the
Federal Inspection of works
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against the droughts
(IFOCS), created in 1919".
This event was not only seen
as the creation of another
body to combat the
devastating phenomenon of
droughts, but the affirmation
of a region and the
subsequent constitution of a
regional identity.
(CLEMENT, 2013, p.103)
As Clemente (2013) reports, at the beginning of the
twentieth century the administrative, cultural and political
reality of the present Northeast was confused with the
interpretation given to the cangago, especially the
description of the cangaco headed by Lampido, a
description made from a regional historical perspective
with a strong influence of identity factors of the sertanejo
people such as drought, coronelismo and the mysticism of
the sertanejo.
In this context, Silva, (2007) reveals that the Northeastern
semi-arid environment has historically been suffering
from social injustices, being the worst Brazilian social
indicators in fundamental areas such as health, education
and income; a condition that erroneously over the years is
linked to the droughts that occur in the region,
constituting this justification in a simplistic analysis of
reality, since it disregards factors existing structures
among the social actors that live there.

VII. STRUCTURAL CHANGES IN THE
SEMIARID REGARDING REGIONAL
ECOLOGY

Azevedo and Barros (2017) teach that the occupation of
the northeastern semi-arid region after the discovery,
especially the lower Sdo Francisco area, occurred in a
dispersed manner, mainly due to the extensive livestock
production as a regional productive activity, which
included the cultivation of crops for subsistence,
culminating in the emergence of human groups of little
expression.

This reality lasted for a long period of time, and from
time to time the visits and technical studies commissioned
by the public authorities, such as those carried out by
Hafeld between 1852 and 1854 at the request of Dom
Pedro Il (AZEVEDO; BARROS, 2017), technical studies,
as a rule, aimed at knowing the potential of natural
resources available.

Among the environmental factors of the Brazilian semi-
arid region are droughts, which in a chronic way plague
the lives of the human beings who live there. Silva (2007)
states that public power only came to have drought as a
problem of interest in the eighteenth century, however,
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the present scenario only underwent significant changes
in the period between the end of the nineteenth century
and the twentieth century when the implantation occurred
of hydroelectric projects, irrigated agriculture and public
investments in combating the droughts afflicting the semi-
arid region (Campos, 2014, SANDES, 2014, AZEVEDO
and BARROS, 2017).

It is evident that the investment in large projects for the
semi-arid region, even fragmented, including those linked
to combat the afflictions caused by the long and recurrent
droughts began to begin in the second half of the
nineteenth century, only to be analyzed critically in the
century XX. This discussion culminated in the creation of
the Hydroelectric Company of S&o Francisco (CHESF) in
1945, in the Superintendency of Development of the
Northeast (SUDENE) in 1959 (SILVA, 2007) and in the
Development Company of the Sdo Francisco Valley
(CODEVASF) in 1974, the investments made did little to
improve the quality of life of the poorest population
(SANDES, 2014).

According to Silva (2007), with the re-democratization of
the country in the 1980s, the rulers, due to the
inefficiency presented in public policies to combat
drought, began to adopt the discourse of sustainability and
to seek effective alternatives for the development and
coexistence with the semi-arid , encouraging research by
public and private institutions.

Even though the environmental and social vulnerabilities
of the Northeast, which nowadays surpass the semi-arid
region (MEDEIROS et al.,, 2013), in the last decades of
the twentieth century, there are significant changes in the
structure of this society, based on a process of regional
industrialization, scarce in its social character and of
difficult prospection as to the results that will be reached
in the medium and long term, perceived in some regions,
like the capitals and big cities existing in the Brazilian
semiarid (BUAINAIN, GARCIA, 2013).

VIIl.  PUBLIC SECURITY POLICIES IN THE
BRAZILIAN SEMI-ARID - HISTORICAL
APPROACH

As discussed earlier, public security activities in the
region that we now call semi-arid began to be initiated by
the Ordinance Services led by the landlords, and their
actions were confused with the defense of their political,
social and economic interests; having in the seventeenth
century begun its structuring based on military
organizations; in this model, the financing of internal
policing activities with public funds (ARANHA, 1997)
already occurred.

This was the reality observed during the period of
existence of the Hereditary Captaincies and sesmarias,
where official troops and armed groups coexisted with the

Page | 26


https://dx.doi.org/10.22161/ijaers.6.5.3
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.3

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

regional political leaders; a scenario that came to undergo
some modifications with the arrival of the Royal family to
Brazil, an opportunity where greater rigging of the public
organs and consequent reduction of the influence of the
landlords were established (ARANHA, 1997).
However, it is observed that the basic structure
(contingent) of security institutions were directed to
meeting the needs of the Capital, in general coastal cities,
markedly slavery and, as a rule, sugar cane producers,
mainly coffee. Thus, virtue of the inexistence and / or low
public investment in this service; once the most remote
areas of colonial Brazil remained the maintenance of the
model mentioned by Aranha (1997).
Thus, occupation of the interior lands by livestock and
goat farming, which had the objective of supplying meat
and other products to coastal cities, was not peaceful,
resulting from the struggles of the large grantees and
sesmeiros with the indigenous peoples. Paiva (2004)
states that:
Violence has always been
endemic in the backlands of
northeastern Brazil, as a
result of struggles with the
Indians, during the clearing
and occupation of the vast
interior spaces; also, of the
ties between family members
and large landowners. It
consolidated itself with the
lides in the management of
the cattle and groups of
jaguncos, for the defense of
the colonelssertanejos, in the
isolation of their farms,
where the Law did not arrive.
(P.1)
The fragility of the public security policies for the semi-
arid region can also be observed in the aftermath of the
Canudos War, a community located on the banks of the
Vaza-Barris River that developed under the influence of
AntbnioConselheiro and because of the existing social
scenario came to be understood by the Government of the
Republic as a group of insurgent defenders of imperialism
(CUNHA, 1979; REIS, 2004).
This reality presented itself as a fertile ground for the
empowerment of the large regional families, who
replaced the landlords and who used the same practices
previously adopted (large bands of armed jagunfos), the
precursors of the bands of cangaceiros, that adapted the
intempéries natural activities in all Northeastern states
often illegally (QUEIROZ, 1997; PAIVA, 2004),
depending on the circumstances supporting or confronting
the Rulers and relatives.
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Corroborating with Sandes (2014) when he affirms that
today a scenario of public insecurity occurs, in which
drug trafficking is the face of crime that develops most,
especially in urban centers, presenting a striking feature
of criminal organization with tentacles that throughout the
national territory.

It should be noted that the Brazilian semi-arid region does
not differ from the Brazilian reality, presenting regions
with a high crime rate, such as the "Maconha Polygon”
located in the S@o Francisco Valley, which stands out
nationally for drug trafficking (Cannabis Sativa Lineu /
marijuana), territory where this criminal practice presents
itself with a structure similar to that of an agribusiness
(SANDES, 2014, p.16).

The modern reality of the semi-arid area is reinforced by
the increase in the number of crimes against financial
institutions, popularly known as "robbery of the bank”, a
criminal procedure that has been called by the specialists
as "Novo Cangaco". the cases recorded between the late
nineteenth and early twentieth century (SOUSA, 2017);
being notable the weakness observed in the current
actions of the public power to confront the currently
registered cases.

IX. PUBLIC SECURITY POLICIES IN THE
BRAZILIAN SEMI-ARID - CURRENT
APPROACH
Contrary to institutional discourses, as observed in the
state of Bahia, in Brazil the adoption of professional
policing as a model, in which policies are implemented
from top to bottom, presents extremely hierarchical
structures and rigorous regulation. The main function of
the most senior police officers is to check if the lower-
ranking police officers are complying with corporate
regulations, a theoretical framework that in several
studies has not presented effective results in terms of
social pacification (MOORE, 2003).
Corroborating with the above, it is now peaceful that the
public security organs in the country claim to adopt as
alternatives to the traditional policing model the
philosophy of Community Police; policing philosophy
based on the assertion that effective joint work between
the police and the community can play an important role
in reducing crime and promoting safety, and the citizen is
the first line of defense in the fight against crime
(MOORE, 2003).
It complements this controversial scenario, the prediction
of the development of actions by the state public power,
which presents as lines of action the confrontation with
drug trafficking, crimes against financial institutions
(Novo Cangaco) and organized crime in general; as well
as investments in technological resources, organizational
management and production of evidence (BAHIA, 2017).
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From this exhibition it can be observed that the reality of
the Northeastern semi-arid territory is not seen in its
fullness, since it disregards local anthropic factors,
Human Ecology is so important, becoming an
intervention of the public power for the solution of crimes
of interest, in a model that approaches the one used to
combat banditry in the late nineteenth and early twentieth
centuries.

In this context, the real adoption of community policing
as an organizational strategy, in which public security
agencies are not only agents in the fight against crime, but
also as public actors for solving social problems
(MOORE, 2003), contributing, as a partner , mainly for
the development of the community through the creation
and active action of community safety councils (GT /
PORT SENASP N°002 /2007, 2008).

X. FINAL CONSIDERATIONS
When we analyze the issue under the perspective of a
Democratic State of Law, in the light of the citizens'
constitution, we observe that public security policies and
public security policies designed to meet the needs of the
peoples and communities of the Northeastern semi-arid
region are not effective; it is evident that the problems
that afflict the Brazilian Northeast are not linked to the
drought, but in part were built over time, due to the
adoption of an inadequate model the reality of the
semiarid (MEDEIROS et al., 2013), more appropriate to
maintenance of the privileges and power project of certain
strata of society (SILVA, 2007).
However, in this scenario, actions that seek to meet, even
if not in full, the needs of this territory, such as Operation
District of the Military Police of Bahia (BAHIA, 2017) or
the intervention project for the implementation of the
Rural Patrol of Military Police of Pernambuco
(PEREIRA, SERAFIM, 2011).
On the subject, we can also highlight actions that are not
specifically aimed at the semi-arid, but which, because of
their importance, contribute to improving the quality of
life of the sertanejos and sertanejas, as demonstrated by
Anjos, Estevam e Souza (2018). data regarding the
attendance of occurrences of the Maria da Penha Round
of PMBA in the municipality of Paulo Afonso from May
2016 to June 2017.
It remains evident that the discussions culminate in the
understanding that public security institutions should
approach society as a whole, and of the peoples of the
semiarid in particular, seeking to understand their
problems and contribute to the development of solutions;
in this scenario the adoption of community policing
philosophy and community policing are fruitful fields for
the launching of new, more efficient and effective public
policies.
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This concept also changes the focus of police activity,
from the fight against crime to low cost for the
preservation of basic constitutional rights and satisfaction
and harmony with the community (MOORE, 2003),
placing dialogue and meeting the needs of citizens as the
main focus of the activities carried out by institutions
linked to public security.
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Abstract— Amazonas is a Brazilian state of continental
territorial extension, composed of a rich biodiversity and
priceless natural resources for the maintenance of the
Amazonian biome. Its incalculable wealth is an asset for
the evasion of biological material, mainly by the audit
deficiency of the Government that still benefits the
polluting agent. This article presents a bibliographical
review on biopiracy, water pollution and the
mismanagement of solid waste, three major sources of
environmental degradation, whose practice is very
widespread in the State of Amazonas. The article aims to
analyze potential environmental crimes practiced in the
State of Amazonas and the difficulty that environmental
organizations have in punishing them properly. Specific
objectives are to analyze some of the main environmental
crimes practiced in the State of Amazonas, as well as to
analyze the forms of environmental licensing. As for the
Methodology, the inductive method was used with
reference, category, operational concept and
bibliographic research techniques.

Keywords— About five key words in alphabetical order,
separated by comma.

I. INTRODUCTION
Amazonas is the largest state of the federation, composed
of 62 municipalities spread over 1,571,000 kme, greater
territory than Germany, Spain, Italy, United Kingdom and
Greece together, but with the population corresponding to
just less than 0.1% of these countries (IBGE, 2017). with
2,747km of border with Venezuela (538km), Colombia
(1,644km), Peru (1,565km) (FILHO, 2018).
According to Amin (2015), the supremacy of countries
such as England, France, Germany and the United States
depend on access to areas rich in natural resources and the
Amazon, given its size and the difficulties that the public
power has in monitoring it makes it a attractive for
environmental crimes. The availability of water and the
way in which it is to be used in the near future.
In 2008, The New York Times, a leading American
newspaper proposed a heated debate about the
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internationalization of the Amazon, with the following
question: "Who is the Amazon?", Putting the sovereignty
of the Amazonian countries in check (ARAGON, 2008).
The newspaper quoted former US Vice President Al Gore
as saying that "contrary to what Brazilians believe, the
Amazon is not their property, it belongs to all of us"
(BARRIONUEVO, 2018).

For Lemos (2013), the environment should not be a
private good since it belongs to the whole of humanity in
an indistinct way and therefore tends to be a matter of
international protection. It justifies its thinking by stating
that "internal instruments are not sufficient to prevent
environmental damage."”

This thought is opposed to the ideas of Hermann Heller
(1995) when he states in his classic study on the subject
that "sovereignty consists in the ability, both legal and
real, to decide definitively and effectively any conflict
that changes unity of territorial social cooperation ". In a
much simpler but no less instructive way, "territory is a
portion of the geographical space that coincides with the
spatial extent of the jurisdiction of a government"
(GOTTMANN, 2012).

From the above thoughts it is reasonable to conclude that
only the word "sovereignty", in itself, does not guarantee
autonomy without external interventions. Even a
sovereign state has obligations towards other nations,
since they must be recognized and consolidated,
regardless of their origin, and may be subject to sanctions.
In its article 225, the Federal Constitution of 1988
establishes the society's right to a balanced environment,
nevertheless it also determines that the protection of the
environment is the duty of the State and of the
community, made all without exception responsible for its
preservation for the present and future generations
(BRAZIL, 1988).

Thus, the main problem of the present study is the main
difficulties regarding the inspection of environmental
crimes committed in the State of Amazonas.

About the objectives, the general objective is to analyze
the difficulties in the monitoring of environmental crimes
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in the State of Amazonas. And specific objectives are to
analyze some of the main environmental crimes practiced
in the State of Amazonas, such as Biopiracy crimes, water
pollution, mineral exploration, as well as to analyze the
forms of environmental licensing.

As for the Methodology, the report of the results will be
composed on the Inductive Logical basis. In the various
phases of the Research, the Referent Techniques,
Category, Operational Concept and Bibliographic
Research will be used (PASSOLD, 2008, p. 86).

Il.  THEORETICAL FRAMEWORK
2.1. Biopiracy
The illegal trade in wild animals, fauna, flora and genetic
material in general is considered a very profitable practice
worldwide, being the third largest illegal activity on the
planet, moving approximately 2.5 billion reais in Brazil
alone (DESTRO, 2012).
The network of trafficking in genetic material is
extremely complex, and may be involved in other illicit
practices such as drug trafficking and precious stones, for
example, and not for that, these gangs are still involved in
bribery of government officials, evasion of taxes,
fraudulent customs declarations among others that
facilitate their practice (RENCTAS, 2011).
Giovanini divides the trafficking of wild fauna into three
main categories: animals for private collectors and zoos,
animals for scientific purposes and animals for pet shops
(GIOVANINI, 2000).
In relation to the flora there are several cases that have
generated billions of dollars in damages for the Amazon.
A special case was the theft of 70,000 rubber tree seeds
(Hevea brasiliensis), very well reported by the journalist
J. Jackson (2011), in his biography of Henry Alexander
Wickham, contracted in mid-1873 formally by the Royal
Botanical Garden of England, the well-known Kew
Gardens, to steal the seeds. For Pozzetti (2014), the
Amazon concentrated all its economy in the production of
"wild rubber", that completely lost its international
competitiveness since in Malaysia the planting was made
of industrial form and the transport was much easier.
Pozzetti recalls a recent fact that Japan, after discovering
in laboratory that the seed of Cupuacu (Theobroma
grandiflorum), generates a chocolate more profitable and
tasty than Cocoa, decided to patent the name cupuagu
preventing Brazil, where the fruit is native, to use it, in an
attempt to monopolize the fruit and its derivatives
(POZZETTI, 2014).
In view of the above, Gomes, in his study on the control
and repression of biopiracy in Brazil, affirms that one of
the reasons for biopiracy to be a very attractive crime in
the country is that biopiracy is not criminalized as a
criminal offense. other forms of smuggling, being treated
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only as an administrative offense, so that the offender is
subject only to the payment of fines (GOMES, 2007,
p.21).

2.2. Water pollution

According to Law 9433 / 97, which instituted the
National Water Resources Policy, and created the
National Water Resources Management System, water is
a public domain property, as well as a limited natural
resource, endowed with economic value and its
management must be decentralized with the participation
of the Public Power and the communities (BRAZIL,
1997; MUNOZ, 2000).

Even though it has its own legal framework, water
remains the most contaminated natural resource in the
Amazon, especially in the capital Manaus, where so-
called "igarapés". As mentioned by Horbe (2005, p.20),
"the streams that drain the city are completely degraded
by the supply of domestic effluents."”

For Falcdo, there is a search of the companies by the
banks of the water bodies, to use them like sewers
(FALCAO, 2008, p. 02).

The pollution of the "igarapés", in the capital of the State
of Amazonas, although it has reached a troubling degree,
is observed and, to a certain extent, controlled by several
governmental agencies. However, there are cases of water
contamination that are unknown to the authorities or are
poorly observed, such as the case of Leticia's
Thermoelectric Power Plant in the extreme southwest of
Amazonas, which uses an important effluent as a
discarding area for lubricating oil (BANDEIRA, 2018, p.
49).

In the case of Tabatinga, the Federal Public Ministry
filed a public civil action no. 7993-83,2010.4.01.001, as a
victory for the environment, however, Bandeira (2018,
page 53) points out that there is a bureaucratic barrier to
be overcome , because it is a plant located on the
Colombian side of the border and has an institutional
security.

There are countless other cases of water pollution in the
Amazon. One of the most severe degrading elements of
the whole system, the mercury from the garimpos, can be
cited. Herraiz (2015, p.206) estimates that 200-300 tons
of mercury were discharged into the Madeira River
between 2005 and 2015. For himself with the
technological advancement in mining, some procedures
can not be avoided, generating physical alterations and
chemical properties to the environment. Metals such as
mercury in contact with the soil or dumped into the
environment are drained to the water bodies by surface
water flow from precipitation (LIMA, 2013, p. 24). This
metal is a serious contaminant for fish and aquatic
animals, and with the process of bioaccumulation,
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animals at the top of the food chain suffer more fromthis
pollutant, affecting even the riverine population that
incorporates these animals into their diet.

2.3. Inadequate solid waste disposal

Solid waste has been shown to be one of the major
challenges to be faced by Brazilian municipalities,
especially the confrontation of open dumps (OLIVEIRA,
2016, p. 593). The Amazon is composed of 62
municipalities, and until 2006 it did not have a properly
sanitary landfill license, a situation that changed after a
long legal relationship between the Environmental
Protection Institute of Amazonas and the Municipal
Environment Secretariat of Manaus (ARAUJO, 2008, p.
16). Eight years after the enactment of Law 12,305 of
August 2010, which instituted the National Solid Waste
Policy, a milestone in the waste situation that remains
practically the same, with the State having only one (1)
landfill, of Santa Catarina that extinguished the use of
dumps still in the year 2012 (OLIVO, 2018, p. 12). The
municipalities of Amazonas suffer from lack of area for
the construction of their sanitary landfills. Even with a
large amount of land, the State has many peculiarities
such as the existence of large areas of indigenous land
and difficult to access. For Lollo (2001, p. 130),
legislation is one of the factors that make it difficult to
choose areas for landfill. Some cases like Tabatinga, there
are at least half a dozen laws that make it impossible to
build a landfill. We can briefly mention CONAMA N °.
004/95, which deals with the Airport Security Areas
(BRASIL, 1995) and, in this particular case, it should be
noted that the municipality of Leticia in Colombia has an
aerodrome dangerously close to the area of the Brazilian
dump.

2.4. The difficulty in environmental crimes in the
amazon

The Federal Constitution of 1988 granted the Police
Power in article 225, to the Public Power, as well as to the
collectivity, to defend and preserve the environment:
Article 225. Everyone has the right to an ecologically
balanced environment, a common use of the people and
essential to a healthy quality of life, imposing on the
Government and the community the duty to defend and
preserve it for the present and future generations. (...).

8 3 Conduct and activities considered harmful to the
environment shall subject the offenders, individuals or
legal entities, to criminal and administrative sanctions,
regardless of the obligation to repair the damages caused.
For Meirelles (1987, p.93), Police Power "is a faculty that
disposes the public administration to condition and
restrict the use and enjoyment of individual goods,
activities and rights, for the benefit of the collectivity and
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of the State itself.” The power of the Police in the
environmental area can be exercised through inspection
actions, such as preventive measures, monitoring,
inspection, warning, punitive and corrective measures. In
this way, the "coercive logic of environmental control
resides in the application of sanctions imposed by an
authority constituted by society, the State, and its
organizational structures” (SCHMIT, 2015, p.10). The
guarantee of the fundamental right to the ecologically
balanced environment is a common competence between
federative entities:

(...) it can be said that environmental police can (and
should) be exercised cumulatively by all federative
entities, generically referred to as Public Power; This,
moreover, is clear from Art. 225, caput, of the Magna
Carta. (...)

In line with the common cooperation of federative
entities, the Law on Environmental Crimes includes, as
authorized, for the purpose of drawing up infraction
notices and instituting administrative proceedings, all
environmental agencies that are members of SISNAMA,
within  the three spheres of Brazilian Federation
(MILARE, 2011, p.1135).

Therefore, activities that use licensed environmental
resources, should also be inspected by the environmental
agency licensed. This is because, in principle, such a body
has better technical-administrative conditions to
supervise.

Based on this, we have article 17 of Complementary Law
140 that reads as follows:

Article 17. The body responsible for licensing or
authorizing, as the case may be, an undertaking or
activity, drawing up an environmental infraction notice
and instituting an administrative proceeding for the
determination of infractions to the environmental
legislation committed by the undertaking or licensed or
authorized activity.

From this article the principle of the first licensor-
inspector is extracted, which establishes the attribution of
the effective exercise of inspection of a certain organ,
thus avoiding "that the controlling entity interferes in the
administrative discretion of another environmental body,
by interfering in the merit of the license issued, to
conclude for the fulfillment or non-compliance of the
terms thereof "(CARIB, 2018). However, it is perceived
that in relation to Biopiracy, water pollution and the
inadequate disposal of solid waste, inspection is
sometimes precarious. The Federal Audit Court carried
out an operational audit in 1998 and identified that there
are problems in the collection of fines that were applied
by IBAMA, as well as an error in filling the case file.
Already in 2008, another audit identified that the federal
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agencies suffer from a lack of infrastructure, which makes
it difficult to supervise:

The audit of bodies such as IBAMA National Institute of
Colonization and Agrarian Reform (INCRA), National
Health  Foundation (FUNASA), National Indian
Foundation (FUNAI) and ICMBio identified that the
scarcity of resources and the lack of an integrated policy
for the dramatic consequences resulting in the waste of
public money and the rapid devastation of the forest. As
an example, IBAMA's inefficiency is pointed out,
reflected in the lack of inspectors, the delay in allocating
seized assets and in the collection of fines imposed on
those responsible. Faced with these problems, the picture
reveals the precarious inefficiency and inefficiency of
environmental control, which may compromise the
deterrent effect sought by coercive logic.

Thus, it can be verified that environmental crimes in the
State of Amazonas are undermined by the lack of
infrastructure, both in economic, professional and
organizational terms, which, consequently, undermine the
effectiveness of environmental standards.

. CONCLUSION
Historically the state of Amazonas has been a victim of
constant losses of natural and economic resources, mainly
due to the difficulty of the authorities to inspect it in its
totality, either by the lack of professionals or by the
logistical complexity.
In cases of biopiracy, it is possible to observe that the
participants of this type of crime often have power over
the enforcement agents, either through kickbacks or
intimidation, using political "godfathers" to perpetuate the
functioning of this mechanism. This type of crime has
generated real economic crises in the state.
Traditionally the Amazon has been dependent on only
one sector of the economy. In the middle of 1879 to 1920
Manaus was almost exclusively dependent on latex
production, and saw its economy decline after the
production of this product by Asian countries.
With the implementation of the Manaus Free Trade Zone
and the Industrial Pole, the economy has once again
strengthened and strengthened over time, although it has
suffered constant attacks in the so-called Fiscal War.
Both water pollution and the crisis in solid waste
management may, a priori, appear to be environmental
problems that have little to do with the loss of economic
resources, but these two crimes generate an equal or
greater amount in the increase of financial losses for the
State , since in the case of dumps, large volumes of
money are being lost due to lack of recycling. In the case
of the igarapés the government has generated a lot of
expense for cleaning up.
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In this context, it is necessary to strengthen the fight
against environmental crimes, increasing the number of
technicians involved in law enforcement 9,605 / 98,
increasing the budget of environmental protection
agencies, investing in passive detection technologies,
such as remote sensing programs, measurements among
others and to massify in society the importance of a
balanced environment.
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The Development of a Basic Electricity Trainer
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Abstract— Technology never stops from innovating.
Modernization goes with it rapidly. Thus education today
needs to rise to the call of time through encouragement and
equipping of laboratories with trainers which can be used
to help students understand the basics in the world of
digital electronics. This research is base on the
development of a basic electricity trainer whose theory is
based on ohm’s law and Kirchhoff’s law.Ohm’s law explore
the quantitative relationship between the current through a
resistor and the potential difference (voltage) across the
resistor. Kirchhoff’s laws are rules used to completely solve
a DC circuit.

We have experimentally tested Kirchhoff’s Voltage Law and
Kirchhoff’s Current Law by measuring the sum of the
voltage drops around several closed paths, and the sum of
the currents at several nodes, in a resistive circuit made up
of three resistors. A low resistance circuit was constructed
using resistors 1kQ,2.2kQ and 10kQ Kirchhoff’s Current
Law, which states that the algebraic sum of the currents at
a nodeis zero, was found to be accurate to within 1% error.
Kirchhoff’s Voltage Law, which states that the algebraic
sum of the voltage drops around a closed loop is zero, was
found to be accurate to within 1% error when applied to the
low resistance circuit. With these we conclude that
Kirchhoff’s Laws accurately predict the behavior of
resistive circuits.The basic trainer itself is made up of four
sections which are the metering section,the power supply
section(comprises the variable 0-30V and fixed 5V and
9V),resistor array and components such diodes,zener
diodes and thermistor. The trainer is completely
recommended for performance Experiments in electrical
laboratories.

Keywords— Electricity, registers, Kirchhoff’s Voltage
Law, Kirchhoff’s Current Law.

I INTRODUCTION
When beginning to explore the world of electricity and
electronics, it is vital to start by understanding the basics of
voltage, current, and resistance. These are the three basic
building blocks required to manipulate and utilize
electricity.
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At first, these concepts can be difficult to understand
because we cannot "see" them. One cannot see with the
naked eye the energy flowing through a wire or the voltage
of a battery sitting on a table. Even the lightning in the sky,
while visible, is not truly the energy exchange happening
from the clouds to the earth, but a reaction in the air to the
energy passing through it.

In order to detect this energy transfer, we must use
measurement tools such as multimeters, spectrumanalyzers,
and oscilloscopes to visualize what is happening with the
charge in a system.

Ohm’s Law for electrical resistance, V = IR, states the
relationship between current, voltage, and electrical
resistance. If R is constant, Vis proportional to I.

However, the resistance of a device can’t always be
assumed to be a constant, you might recall that electrical
resistance varies with temperature. Diodes are designed to
conduct electricity in only one direction, and thermistors are
designed to be especially sensitive to temperature.

The electrical circuit contains voltage sources (power
supply) and components, such as the resistors,diodes etc.
that are used in the laboratory. A point in the circuit where
two or more components connect together is called a circuit
node. A path from one node to another is known as a circuit
branch. A closed path through the circuit that starts at a
particular node and passes through a sequence of
components before arriving back at the starting node
without the path crossing itself is called a circuit loop. All
circuits have at least two nodes and at least one loop. It is
possible to have several loops in a circuit, and the various
loops may partially overlap each other.

These basic trainer will give the basic understanding of
voltage, current, and resistance (how the three relate to each
other),diode characteristics and thermistor characteristics
11 OBJECTIVES

To develop a basic Electricity Experimental trainer that can
be used to carry out simple experiment to demonstrate the
following specific objectives;

a. To verify Ohm’s law.

b. To compare the potential vs. current behavior of a resistor
c. To determine the equivalent resistance of combinations of
resistors by current-voltage method.
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d. To demonstrate current and voltage divider rule.

e. To determine KVL and KCL

f. Determination of power and energy using resistance,
current and voltage parameter

1. BASIC OVERVIEW OF THE DEVELOPED
ELECTRICITY TRAINER
The trainer is composed of some section,which can be
regarded as standalone. For experiment to be performed on
it, it needs the use of bananaplugs.An Ac source is supplied

to it from source but in the trainer is a power pack of rating
32.5V,7A which converts the ac source to dc source of
fixed voltages 5V,9V and a variable voltage ranging fromoO-
30V.

The requirement of regulated DC power supplies differ
widely among the various electrical and electronic devices.
Figure 1 shows the generalized block diagram of the
designed basic electricity trainer unit. Each block in the
diagram represents a section of the circuit that carries out a
specific function.

METERING SECTION

(AMMMETER/VOLTMETER}

RESISTOR ARRAY

SPECIAL COMPONENTS

(DIODES, ZENER DIODES,
THERMISTOR)

POWER SUPPLY (VARIABLE
0-30V, FIXED 5V AND SV)

The basic and integral components of the block diagram in
figure 2 above are briefly described below.

2.1 Power supply: The power pack initially takes the
input supply from AC mains voltage of 220V and steps it
down to a lower voltage level of variable0-30V and fixed
5V and 9V respectively. However, after construction, the
desired voltage range was obtained at the output.

2.2 Resistor Array: These comprises of resistor of
various values,these gives the opportunity for desired
resistor value for experiment to be chosen

2.3 Metering section: comprises the ammeter which
reads values between 0-10mA and a voltmeter which reads
values between 0-30V. Ammeters are connected in series so
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that the currentflows through them. The ideal ammeter has a
resistance of zero so that it has no effect on the circuit while
Voltmeters are connected in parallel to resistive elements in
the circuit so that they measure the potential difference
across (on each side of) the element.

24 Special component: These comprises of a diode
and a thermistor.
25 Fuses: Fuses are over-current protection devices,

therefore protecting the circuit and other components from
damage due to excessive current.

2.6 The mains:The on/off button for start and
termination of experiment

Page | 37


https://dx.doi.org/10.22161/ijaers.6.5.5
http://www.ijaers.com/

[Vol-6, Issue-5, May- 2019]

International Journal of Advanced Engineering Research and Science (IJAERS)
ISSN: 2349-6495(P) | 2456-1908(0)

https://dx.doi.orqg/10.22161/ijaers.6.5.5
1. DESIGN AND METHODOLOGY

BASIC ELECTRICITY EXPERIMENTAL TRAINER

ON/OFF ON/OFF
SWITCH SWITCH
@ DCVOLTMETER @ @ DC CURRENT METER @
® o ® o

1E 2W 2E2 2W 10E 2W 10E 2W 10E 2W
*—\W\W"—o eoe—WWVeo e6—VW-—e0 60 V@

2K2 1W 2K2 1W 4K7 1W 4K7 1W 10K 1W
*—\W\W"-o W0 60 W0 W@
47K 1W 47K 1W 470K 1W
*e—\\W\—9 O6—V\—@ *—\W\—@
FUSE 10K
* l I E 6 ] 1N4001
POWER , ZD6V8 NTC IK
OFF Tosov [ sv Jov P1 2
- 0 -30V m
ON
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3.1 DESIGN CALCULATION

IN ouT
B o — +
ADJ
l adj
Vin V out

V out =125 (1 + %) + (Iadj Rz)
but lagR2<< 1
Vou=125 (1+ 2)

V in =30V

Ry =220Q

Rz =0 — 5kQ

V in =30V

R1 =470Q

Rz =0 — 10kQ

3.2 METHODOLOGY
3.2.1  Theory

The fundamental relationship among the three important
electrical quantities current, voltage, and resistance was
discovered by Georg Simon Ohm. The relationship and the
unit of electrical resistance were both named for him to
commemorate this contribution to physics. One statement of

R, A,

Ohm’s law is that the current (I) through a resistor is
proportional to the potential difference (V) across the
resistor. Ohms law is normally written as

V=IR (V) @
Where R is the resistance of the resistor in Ohm (Q) when
potential difference (V) is in Volt and current (1) in Ampere
(A). Resistance is a measure of how difficulty to flow
current through the device.
This experiment trainer will verify Ohm’s law in several
different circuits using banana plugs to make connections.
Any device that obeys Ohm’s law showing linear
relationship of V and 1 is called Ohmic device, otherwise
non-chmic device.
Ohm’s law is used to determine the equivalent resistance of
resistors connected in different combinations. Fig. 3a shows
the resistors connected in series and Fig. 3b shows the
resistors connected in parallel.

RS R4

Fig.3a: Resistors in Series
Equivalent resistance (Req) in series combination of resistors is given by

Req:R1+R2+R3+ .......... Rn (2)

www.ijaers.com
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"3

Fig 3.2: Resistors in Parallel
andthe equivalent resistance (Req) in parallel combination of resistors is given by

1 1 1 1 1

e et TN ®)

Req R1 R2 R3

3.3 VOLTAGE DIVIDER AND CURRENT DIVIDER RULE

Vin

oy
Ri+Ry
w i)
1= ViR, + r,
V2 = Vin(—2—)
2= Vil v R,
R —
Iy |,

I+ Rx R

Ry
Ix = |
X R1+RXT

3.4 Kirchhoff’s Voltage Law

Kirchhoff’s Voltage Law (KVL) states that the sum of all
voltages in a closed loop must be zero. A closed loop is a
path in a circuit that doesn’t contain any other closed loops.
Loops 1 and 2 in Figure 3.4 are examples of closed loops.

www.ijaers.com

* \l.::'; V1 . =q;i; '
Vi'= I ;’f 2 I.-"

Fig.3.4: An example of KVL circuit

The perimeter of the circuit is also a closed loop, but since it
includes loops 1 and 2 it would be repetitive to include a
KWL equation for it. If loop 1 is followed clockwise the
KVL equation is
Vi+V2+Vs=0 @

This equation holds true only if the passive sign convention
is satisfied. In the case of KVL the passive sign convention
states that when a positive node is encountered while
following a loop the voltage across the element is positive.
If a negative node is encountered the corresponding element
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voltage is negative. In order to simplify the KVL equations,
the polarities should be assigned to satisfy the passive sign
convention whenever possible.

35 Kirchhoff’s Current Law

Kirchhoff’s Current Law (KCL) deals with the currents
flowing into and out of a given node. KCL states that the
sum of all currents at a node must equal zero. This is
illustrated in Figure 3.4

The equation obtained by KCL for the node shown in Fig.
34 is

l1-12-13=0 ®)
In the case of KCL the passive sign convention deals with
the direction of currents with respect to the node. Currents
entering the node must have opposite signs as those exiting
the node. The passive sign convention with respect to KVL
can also be applied to KCL. On many schematics the
polarities of resistors are already assigned, so the directions
of the currents should be assigned such that the current is
entering the positive terminal. This will simplify later
calculations.
3.6 Bxperimental Test and Results
The circuit was constructed on an adaptable board as
described above. 5volts from the power supply was applied
to the circuit. The voltages across and currents through each
of the resistors was then measured and recorded in Table

0.8-0.7-0.15=0
@
There is no expected error when KVL and KCL are
performed on the results because the expected value is zero.
Ohm’s law was used to calculate the resistance values using
the values of the current through and voltage across each. A
percent error analysis was then performed between the
measured values and the Ohm’s law values. A sample

calculation from the analysis is shown in below.
measured value — calculated value

%error =
measured value
X 100%
2.193-2.23
%error=———

X 100% = 1.6871%
2.193

These errors would ultimately be used to determine the
validity of Ohm’s law. The calculated resistances as well as
the errors are given in Table 3.2.

Resistor Measured Calculated % Error
Value Value
(Qk) Q)
R1 2.193 2.23 1.66%
R2 9.85 105 6.19%
R3 0.994 1.08 7.94%
Iv. DISCUSSION

3.1
Nominal Measured Measure | Measured
Resistance(k | Resistance(k | d current(m
Q) Q) woltage( A)
V)

1 0.994 0.871 0.87
2.2 2.193 1.803 0.81

10 9.85 2.621 0.25

The measured voltage values were inserted into (4) to verify
KVL.
0.871+1.803+2.621=5V
(6)
The measured currents were inserted into (5) to verify KCL
at node B.
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The experiment performed verified KCL. This was shown
as found that the sumofthe two currents exiting the node to
be equal to the current entering the node. The experimental
results of the KCL test were not so close. There was less
than two percent error between the measured and calculated
I. This error is acceptable in stating that KCL is true. The
simulated KVL test was not as expected. Equation didn’t
produced zero volts. However the equation added up to
voltage small enough to be negligible in stating that KVL is
valid. As with the KCL tests, the experimental KVL results
in (6) did not meet the predicted values. Both of the
equations produced values within one value away from
zero. This is a large discrepancy, but it is still small enough
to conclude that KVL and KCL is valid.

All of the percent errors for the calculated versus measured
resistance were less than eight percent. The errors appeared
to increase as the resistor number increased (i.e. Rl, R2 etc.).

This was probably due to error accumulation in the
calculations. Slight errors such as rounding in intermediate
calculation steps would account for the increase. Another
possible source of error was in the values of the resistors
chosen. The resistors all had values in the kilo-ohm range.
Such large resistance values would make it difficult to
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accurately measure the small currents passing through them.
This would account for part of the discrepancy. The errors
were all fairly small which lead to the conclusion that
Ohm’s law is indeed valid.

A major source of error that applies to all three cases was
the measuring process. If fingers were in contact with both
leads of the multi-meter when taking resistance
measurements the readings would be slightly off. This is
because the meter would try to add the resistance of the
body in the loop. The same type of problem could have
occurred with the voltage and current measurements. If the
connections were not fully made then the meter would have
made inaccurate readings

4.1 Basic Diode characteristics that would be
observed with the use of Multimeter or Oscilloscope

A diode is a semiconductor device,which conduct the
current in one direction only.lt has two terminals,the
cathode and anode.When the positive polarity is at the
anode the anode is forward biased and is conducting.When
the positive polarity is at the anode,the diode is reversed
biased and is not conduction. If the reverse biasing voltage
is sufficiently large the diode is in reverse breakdown
region and large current flows through it.

4.1.1 Diode characteristics

1) Voltage drop across the diode when reverse biased is
1nA(10-°A)

2) Voltage drop across the diode when forward biased is
0.6-0.7v

As the temperature increases the voltage of the knee
decreases by 2mV/K

The reverse current doubles for each 10°K increase in
temperature

412  Zener Diodes

These diodes is intended to operate in breakdown region.If
breakdown voltage>6V avalanche breakdown
occurs,iforeakdown voltage is <6V tunneling mechanism of
breakdown occurs.

Ak E)——t}l-- —

i En -

0 LAl

Fig.4.1: a Circuit symbol
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Keverse

b) Volt-ampere characteristics
Fig 4.1Semiconductor diode

4.2 Basic Thermistor characteristics that would be
obserwved if connected to a Multimeter
Thermistors, like RTDs, are thermally sensitive
semiconductors whose resistance varies with temperature.
Thermistors are  manufactured from metal oxde
semiconductor material encapsulated in a glass or epoxy
bead. Also, thermistors typically have much higher nominal
resistance values than RTDs (anywhere from 2,000 to
10,000 Q) and can be used for lower currents.
421  Theory
In order to measure temperature with the thermistor, you
only need to measure the resistance of the thermistor, and
then substitute the resistance value in the following
equation
|
e a4+ b{InR) 4+ cfink)3

Where:T : Calculated temperature in (K)
R: Measured resistance in (Q)
a, b and c are Steinhart-Hart Constants that have the
following values
a=12407635*10"
b =2.3612017*10"*
¢ =8.97975*108
From the above equation you will get the temperature in
Kelvin. The value of a, b and c differs from one type of to
another.
422 Prevalent Characteristics
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1) Each sensor has a designated nominal resistance that
varies proportionally with temperature according to a
linearized approximation.

2) Thermistors have either a negative temperature
coefficient (NTC) or a positive temperature coefficient
(PTC). The first, more common, has a resistance that
decreases with increasing temperature while the latter
exhibits increased resistance with increasing temperature.

3) Thermistors typically have a very high sensitivity (~200
Q/°C), making them extremely responsive to changes in
temperature. Though they exhibit a fast response rate.

4) Thermistors are limited for use up to the 300 °C
temperature range. This, along with their high nominal
resistance, helps to provide precise measurements in lower-
temperature applications.

V. CONCLUSION

Ohm’s law, KVL and KCL are three of the most basic
techniques for the analysis of linear circuits. The purpose of
the development of these trainer is to assist students in
proving these laws valid. A circuit was provided with three
unknown voltages and three unknown currents. Then the
circuit was built on a board. The voltage and current values
were measured and placed into KVL and KCL equations to
determine whether they turned out as predicted. These
measured values were then used in the Ohm’s law equation
to find resistance.

The calculated and measured values were then compared to
the expected results from the theories. All of the
discrepancies between tested and expected values were
small, therefore all three of the laws could be considered
valid. The electrical activity of the resistors observed
indicates that current passing through resistors with exhibits
ohmicbehaviors. The reason for linear characteristics when
plotted on a graph.

The Diodes,Zener diodes and Thermistor are present so that
their electrical characteristics can be observed with the use
of multimeter or Oscilloscope in an experiment.

5.1 RECOMMENDATION

This is an immense contribution to the body of academics
and so it is recommended to be used in laboratories where
fundamental knowledge of electrical and electronics is to be
taught.
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Abstract— The goal is to determine the mechanisms of
soil-cement interlocked brick plus wood fibers under
compressive loading. For this we used experimental
stress analysis techniques. Horizontal deformations (ex)
and vertical (gy) of bricks were obtained with
extensometers, in the configuration of five rosettes. From
the values of these deformations and using the equations
of the theory of elasticity, Poisson coefficients were
determined and elasticity modules, and calculated the
corresponding voltages each escutcheon according to the
equations of the State of plane stress. To determine the
trajectory of the rupture voltage-loading graphics were
made of each rosette. Knowing this trajectory determined
the tensionsrelated to the modification of the brick break
mechanism. The appearance of a premature cracking or
excessive is parameter used to determine the State limit of
use of bricks.

Keywords— Soil-cement bricks, wood fibers, limit states
Stress analysis, elasticity modules.

I.  INTRODUCTION

The inclusion of elements in soil reinforcement for
improvement of its properties was already known to
peoples of antiquity. This can be confirmed by some
buildings, still exist today, such as the walls of Ziggurat
of Agar Quf in Mesopotamia (1,400 BC), built using
interleaved layers of soil and blankets of roots. The Incas
used llama wool mixed with soil in road construction
resistant to time. Are also known applications of layers of
leaves and twigs on layers of soft soils, prior to the
construction of landfills in these soils, in the interior of
Brazil and other countries, [1, 2].

One of the advantages in the use of soil-cement can
cite: soil available on-site or nearby, simple fixes on their
particle size and without the need for specialized labor
and good thermal and acoustic comfort. The soil-cement
buildings are very comfortable because the "raw land™ is a
bad conductor of heat. Soil-cement buildings are fire
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resistant also has great durability and reduced
maintenance. The main drawback, however, is the wide
variety of existing soils which implies in performing
assays for the characterization of land used. Such tests
can be performed in any laboratory for dealing with
simple and routine tests.

The inclusion of fibers in the soil-cement (fragile
array) is a newer technique, however using ancient
concepts. The advantages are several. One can cite: good
thermo-acoustic insulation, [3], improved mechanical
properties (tensile strength, bending and impact) and
behavior changed after cracking, because rather than
sudden rupture of the material occurs after the onset of
cracking of the array, plastic deformation, more suitable
for construction, [4]. According to [5, 6], the cement-
based composite of eucalyptus wood has excellent
thermal and acoustic insulating properties, in addition to
the easy workability also features excellent resistance to
fungus and good adherence to different substrates. The
percentage of wood in the mix influences directly on
these features. In general, the fibers inhibit the amplitude
of the cracks associated with ruptured, resulting in a
composite material with greater tenacity. According to
[2], the fibers do not prevent the formation of cracks,
however, control the spread of the same along the cement
mass, benefiting the mechanical properties in the post-
cracking state. The main disadvantage shown by [7, 8] is
the incompatibility between the chemical plant biomass
and the cement. The chemical Constitution of the biomass
due to the presence of sugars, phenols, resins and starch,
can adversely affect the hydration of cement. These
disadvantages, however, do not render the use of
particular residue. It is possible to minimize or even avoid
the effects of the physical mismatch by physical-chemical
treatments applied to the vegetable particles.

The interlocked bricks are designed to not use any
mortar of settlement is vertical or horizontal. Stability and
resistance to horizontal efforts are controlled by vertical
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and horizontal fittings. The misuse of this technology can
result in inadequate conditions constructions such as
cracks and fissures, where rodents and insects are home,
endangering the health of its residents. However, when
technology is well applied, buildings with quality and
satisfactory resistance.

One of the first to study the stress-strain properties of
soil-cement walls was [10]. The reference [11], presents
stress-strain relations and elastic properties of soil-cement
blocks. The results indicate that there is 2.5 times increase
in resistance to the cement content duplication. The
modulus of elasticity of soil-cement block ranged
between 2,000 and 6,000 MPa and increases 2.5 times
when the cement content is increased from 6 to 8%. [12,
13, 14, 15] feature constitutive laws of soil-cement blocks
varying composition (clay, silt and cement). [16, 17, 18]
use various techniques to determine the stress-strain
relations of ceramic bricks, prisms and small walls.

The use of electrical extensometers (SG) along with
an experimental analysis of stresses to determine the
behavior of masonry structural elements, was little used.
[19], presents a study about the use of the technique of
"center hole" in masonry walls. Use 8 electric
extensometers forming rosettes.

This work aimed to study the way the rupture, as well
as get a call of a threshold fromwhich the modification of
the rupture mechanism of bricks, used electric
extensometers and  experimental stress  analysis
techniques.

Il.  MATERIALS AND METHODS

For the composition of the soils studied have been
used, the soils of two quarries in the region of Belo
Horizonte, Minas Gerais, Brazil, mixed with small
portions of fine sand and thick, with the purpose of
getting a soil particle size that allows you to stay within
the limits recommended by [6], for the manufacture of
bricks of soil-cement. The Portland blast furnace cement
for general use. For the study of the waste were collected
leftover wood pieces, called sawdust, of Eucalyptus
grandis and Eucalyptus cloeziana. This was sifted
sawdust so that only use the waste contained between the
screens # 4 (4.8 mm) and # 10 (2.0 mm). Aimed at
"sealing” of waste, a solution of aluminium sulphate [Al2
(SO4)3] and water (1% of water used). The residue was
placed in this solution for 20 minutes. Then he was taken
to the greenhouse (60° C) until their total drying. This
"Proofing" or fiber protection with aluminum sulfate,
according to [3] assists in the control of the degradation
of the same.
2.1 Manufacture of bricks

For the manufacture of bricks of soil-cement-wood
waste, was constructed a hydraulic press in such a way
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that it was possible to control pressure during the
pressing. For this, it was instrumented with a manometer,
which was calibrated with a ring dynamometer, thus
enabling the conversion of the measure provided by the
instrument for the measurement of compression pressure
(2.0 MPa), Fig. 1. After molding, the bricks were ferried
to the humid chamber where they remained for seven
days at a temperature of 23 £ 0.2 °C and relative humidity
around 100%.

Were made three bricks, a first of soil-cement to soil
Homogenized 1, a second of soil-cement to soil
Homogenized 3 and a third of soil-cement and 0.5% of
fiber to the soil Homogenized 1. The purpose was to
verify the influence of the type of soil and wood fiber in
the State last brick boundary.

The brick manufacturing process consists in
homogenizing, pressing and hardening of the raw
materials described above, previously determined
quantitatively. For this use, soils considered ideals are the
sandy-silt, the sandy-clay soils, silt-sandy and silt-clay
soils, being the amount of sand must be greater than or
equal to the amount of fines (silt and clay). Known
popularly as clay soils red and yellow land are of good
quality, and, for the most part, be used. The soil should be
free of organic matter, and thus avoid the use of black or
dark gray soils because they are detrimental to the
properties of the final product, the bricks. Lumps,
boulders and roots should be removed fromthe soil since
it reduces the quality of the brick. The screening then
becomes essential for such a condition is fulfilled. To
obtain a perfect brick where the resistance is optimized, it
is homogenized that it be produced in conformity with
predetermined parameters for the compression test in soil
and soil-cement. It's worth noting, then, that the
performance of the brick is made based on the
equivalence between the pressing Proctor Normal and the
compaction of the bricks.

(b)
Fig. 1: a) Brick molding press, b) Extraction of brick

The brick manufacturing process consists in
homogenizing, pressing and hardening of the raw
materials described above, previously determined
quantitatively. For this use, soils considered ideals are the
sandy-silt, the sandy-clay soils, silt-sandy and silt-clay
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soils, being the amount of sand must be greater than or
equal to the amount of fines (silt and clay). Known
popularly as clay soils red and yellow land are of good
quality, and, for the most part, be used. The soil should be
free of organic matter, and thus avoid the use of black or
dark gray soils because they are detrimental to the
properties of the final product, the bricks. Lumps,
boulders and roots should be removed fromthe soil since
it reduces the quality of the brick. The screening then
becomes essential for such a condition is fulfilled. To
obtain a perfect brick where the resistance is optimized, it
is homogenized that it be produced in conformity with
predetermined parameters for the compression test in soil
and soil-cement. It's worth noting, then, that the
performance of the brick is made based on the
equivalence between the pressing Proctor Normal and the
compaction of the bricks.

For simple compression tests in bricks, used the
universal machine, model DL 30000 EMIC brand, with a
capacity of 300 kN. This machine has automatic charging
control and displacement. For the instrumentation of the
bricks were used for each of these five rosettes from two
strain gages Kyowa brand, model KFG-10-120-D16-11.

Was used a load cell, coupled to the universal
machine with a capacity of 200 kN. Data provided by
strain gages and by the load cell was collected by a data
acquisition system.

2.2 Instrumentation of the bricks s

To catch the horizontal deformations (ex) and vertical
(ey), the bricks were instrumented, each with five
rosettes, formed by two strain gages (one vertical and one
horizontal), at locations shown in Fig. 2a.

2.3 Test

The instrumented bricks were tested with compressive

loading applied and monitored by means of a load cell,

e @R3 L

R5|

(a) (b)
Fig. 2: a) Position and numbering of the rosettes on the
brick Interlocked, b) Compression test
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I1l.  RESULTS AND CONSIDERATIONS

From the data captured in each strain gauge, and using
the equations of resistance of materials, Poisson
coefficients were determined in each one of the points
shown and the modules of elasticity. The modulus of
elasticity was determined from the constitutive law of
materials (stress-strain graph), and the coefficient of
Poisson (v) from the list of horizontal deformations (ex)
and vertical (ey) of each strain gages. Table 1 shows the
values for the coefficient of Poisson found in three
instrumented bricks. The rosettes R1, R2, R3 and R4
exhibit a similar behavior which does not occur with the
rosette R5. It is observed that in every brick, for each
escutcheon was found a different value for the coefficient
of Poisson. The geometry of the brick collaborates for
such a situation to occur. Poisson coefficient determined
by the R5 was shown to be different from other due
probably to the disturbances caused by the geometric
configuration of the brick. For the brick manufactured
with soil Homogenized 3 variation was observed between
the values of Poisson's coefficient. However, the
similarity between the positions was kept, which may
indicate an influence of soil type used in this
determination. Considering a State plan and using the
Poisson coefficient values found for each point, the
deformations and the modulus of elasticity, corresponding
tensions were calculated in each escutcheon using the
Equation. 1.

Table 1 — Values of Poisson's coefficient in bricks

Rossetes 1 4 2 3 | Average| 5

SC1-0%
waste 023 | 025 0.23 | 0.23 0.22 0.16

SC1-0.5%
waste 018 | 0.23 | 0.22 | 0.17 0.20 0.16

SC3-0%
waste 032 | 033 | 0.34] 0.30 0.32 0.12

o, = x(gy +v><gx)
, 070 M

Being: E the modulus of elasticity in MPa, v the
Poisson coefficient, ox and oy normal stress in the plan in
MPa.

For the analysis of the trajectory of the failure was
necessary to make individual charts of each rosette, where
are tensions ox and oy operating in each of them. At
every turn it was responsible for the loss of load resistant
capacity, indicated by the change of the level of stress.
The larger of the two was crucial in assessing the
trajectory. To determine the sequence of the failure, the
biggest loads obtained from each point were ordered to
form crescent. Table 2 shows the path of the failure,
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showing the sequence of the rosettes. Observe the
occurrence of similar behavior in  bricks with
Homogenized 1 soil and 0.5% of waste and with
Homogenized 3 soil without waste. Both feature ductility
more than the Homogenized 1 soil brick and 0% of waste.
The soil Homogenized 3, naturally more plastic due to
greater presence of clay fraction, presents a greater
ductility. Already the Homogenized 1 soil with the
addition of 0.5% of waste increases their ductility. It is
observed that the comparison between the bricks more or
less ductile showed that the failure began to form. This
failure trajectory provides evidence that the ductility
affects the way the rupture.

Knowing the trajectory of the failure, the stress related
to the modification of the brick failure mechanism. It is
known that the limit state is characterized by the
impossibility of the job structure, in whole or in part, as
Homogenized conditions of comfort and durability, even
though she has not exhausted its capacity bearing. The
appearance of excessive deformations or a premature
cracking or excessive, etc. are parameters used for this
determination. In this way, we studied bricks from the
stress x charging curves, was responsible for the first
charging indication of change in the failure mechanism,
even if not apparent, as there is a possibility that is
reaching its limit. One of the characteristics of the studied
bricks is not use plaster, by this, any apparent rift could
compromise their aesthetic features. Knowing the
trajectory of the failure, the lowest loading of all five
points of brick, admitted as being responsible for the
stress. The values of stress for use of bricks studied vary:
between 0.33 and 0.56 MPa when manufactured with
Homogenized 1 soil and 0% of waste; between 0.28 and
0.86 MPa when manufactured with Homogenized 1 soil
and 0.5% of wastes; and between 0.35 and 1.26 MPa
when manufactured with Homogenized 3 soil and 0% of
waste.

Fig. 3a the observed lines of vertical failure near the
ends of the brick. The existence of holes in bricks might
have caused points of fragility next to this region.
BExisting interlock on the brick show failures. In the
grooves of the bricks are observed some lines of
horizontal cracks. Close to the bosses have a slanted
rupture line Fig. 3b and c.

Table 2- Failure path in bricks
Horizontal failure sequence.
SC1-0% waste |3=24=2=1=5
SC1-05% wastes [5=24=1=2=3
SC3-0% waste |5=21=24=2=3

Fig. 4 shows the improvement achieved with the
inclusion of waste. The bricks made of soil without
residues tend to have fragile behavior. With the inclusion
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of vegetable waste, tends to be more ductile. Note the
opening of cracks in bricks without residues and cracks

lines presented in bricks with waste.

(a) (b) (c)
Fig. 3: Brick failure, a) longitudinal face, b) in the female
fitting, ) into the male

(c) (d)
Fig. 4: Brick Failure with soil Homogenized 3, a) 0%
waste and b) 0.5% waste, and Soil Homogeneous 1 with

¢) 0% waste and d) 1% waste

IV. CONCLUSION

The geometry of the brick allowed determining
distinct values of stress, modulus of elasticity and
Poisson's coefficient in each point coincident with the
rosettes.

The determination of the way showed behaviors
similar to failure the bricks that presented greater ductility
(natural plasticity of the soil Homogenized 3 — more clay-
or increased ductility achieved by the inclusion of
vegetable residues in the soil Homogenized 1-more
gritty). The brick less ductile (soil Homogenized 1
without waste) presented a way of reverse breakdown.
Knowing the time of beginning of failure was possible the
determination of a probable limit of stress (possibly first
sign of change of behavior of brick and also first fissure
point). The tests only give evidence of its occurrence, was
evaluated experimentally a brick of each type.
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Abstract— Obijective: This study aims to demonstrate,
through literature review in edentulous patients that
present severe bone resorption of the maxilla, through
alternative surgical techniques thatdo not require the use
of bone gratfts.

Methodology : The methodology was performed through
an epidemiological survey in the main research databases
and some articles with high impact factor were selected
for a systematic review installation of atrophic maxillary
implants without the use of bone grafting. A scan was
performed in PubMed, Scielo and Capes e were found
130 articles related to the theme, 43 with bias inadequate
to research and 47 with impact factor or which are much
below average. These 90 articles were excluded from the
review process, leaving 40 articles that were used as
basis for this study.

Results: The feasibility of this technique became possible
only with the advent of the creation of the prototypes
generated from the computerized tomographies, which
allow the surgical planning and the preparation of
prostheses with precise fittings, made from models with
dimensions and shapes identical to the area to be
rehabilitated.

Keywords— Atrophic maxilla, implant, computed
tomography, prototyping.

l. INTRODUCTION
The rehabilitation in patients with a high degree of
maxillary alveolar resorption has been one of the major
challenges of the current implant system, due to its bone
topography presenting certain characteristics that can
generate difficulties such as: anatomical accidents,
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maxillary sinuses, incisive foramen, nasal fossa and bone
quality.

The treatment of choice for a long time in these cases of
severe atrophy of the maxilla was the use of bone grafts,
although autogenous graft was considered the first option
for the reconstruction of these bone defects, obtained
through extra buccal donor sites, however it has
contraindications such as the high degree of morbidity of
surgeries, the long period of treatment and the high
monetary cost.

Due to the difficulties mentioned in the alveolar process
of atrophic maxilla, the fixation of implants in other areas
such as canine pillar, zygomatic process and pterygoid
process, have been used with great effectiveness for the
anchorage of implants for the installation of fixed total
prosthesis, since such regions have excellent bone quality
allowing primary stability in fixation, which gives
predictability and reliability in the results.

1. METHODS

The methodology was performed through an
epidemiological survey in the main research databases
and some articles with high impact factor were selected
for a systematic review installation of atrophic maxillary
implants without the use of bone grafting. A scan was
performed in PubMed, Scielo and Capes e were found
130 articles related to the theme, 43 with bias inadequate
to research and 47 with impact factor or which are much
below average. These 90 articles were excluded from the
review process, leaving 40 articles that were used as basis
for this study.
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. SYSTEMATIC REVIEW
IMAGANTOLOGY IN IMPLANTODONTIA
In the past, according to Nevins and Mellonig (2006)
dental implant treatment was dominated by surgical
specialists. Based only on clinical guidelines, the well-
intentioned restorative clinician could only provide
limited information regarding the proposed implant
regions. Because the clinical information is insufficient,
the surgeon was forced to make decisions without detailed
restorative guidelines, compromising the location of the
implant.
The use of corrected computerized tomographic plans
altered the approach of diagnosis and treatment with
implants. This allowed the team of implant dentists to
verify that a pre-surgically determined prosthetic plane is
compatible with the maxillary and mandibular residual
bone. Computerized tomography allowed visualization of
the cross-sectional images of the maxilla or mandible, and
these images are perpendicular to the mandible. long axis
of the alveolar ridge and 95% accurate with 1 mm. The
periapical radiographs are 50% accurate and the
panoramic images are only 17%. Both radiographs offer
no information in relation to the internal anatomy of the
alveolar process or residual border (NEVINS E
MELLONIG, 2003).
The lateral cephalometric radiograph provides additional
information on bone quality and quantity in the
premaxilla and symphysis regions of the mandible. In
addition to providing important information about the
spatial relationship between the jaws. However, the value
of cephalometric films is limited because information
about bone structure and contour is provided only for the
median area of these bones and accurate information of
the posterior regions can not be obtained
(SPIEKERMANN et al 2008). According to Spiekermann
(2008), occlusal radiography can provide information on
bone quality, in addition to providing third dimension in
combination with other radiographs to clarify the
existence and location of residual roots, tumors, cysts, for
example. In order to correctly demonstrate bone structures
and to avoid incorrect interpretations, it is important that
appropriate  techniques are used, respecting the
symmetrical positioning of the central ray and the film.
PANORAMIC
According to whaites (2003); the main drawback of this
technique is that the final radiograph is a sectional
radiograph. In this way, only structures within the cutting
area will be evident ". Corresponding to the shape of the
dental arches. Within the implantology; panoramic
radiography is used as part of pre-implant planning; to
obtain measurements of the alveolar bone.
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According to Freitas (1998), we can observe the
following structures in a panoramic radiograph: incisor
teeth: pre-molar teeth: maxilla: mandible: external oblique
line; internal oblique line; foramen mentale: mandibular
canal: mandibular foramen; mandibular condyle: coronoid
processes; styloid process; nasal cavities; nasal septum;
maxillary sinuses; maxillary sinuses (posterior portion);
orbit; infra-orbital foramen; zygomatic arch and pterygoid
process.

Whaites (2003) cites the advantages of panoramic
radiography: image information of a large area and all
tissues within the focal area are presented in a single film,
including anterior teeth, even when the patient is unable
to open the mouth ; the image allows an easy
understanding on the part of the patient, being in this way
a didactic aid very useful; movements of the patient in the
vertical plane only distort the parts of the image being
produced at that moment; the positioning is relatively
simple and a minimum of experience is required; the
maxillary view allows the rapid evaluation of occult,
usually asymptomatic lesions; the visualization of both
sides of the mandible, in a single film and useful for the
evaluation of fractures and comfortable for the
traumatized patient: the overview and useful for the
evaluation of the periodontal condition and the
orthodontic accompaniment; the floor of the maxillary
sinus and its anterior and posterior walls are well
observed; both condyles are observed in a single film,
thus allowing an easy comparison; the dose of radiation
(effective dose) and approximately 1/3 of the use for
intraoral mouth-whole examination and the development
of partial panoramic techniques with resulting decrease in
dose exposure.

The disadvantages, according to Whaites (2003), with
respect to the panoramic radiographs are: the image
presented only a section of the patient, structures or
abnormalities which are not in the focal area may not be
evident; images of soft tissues and air may overlap
important hard tissue structures; ghost or artefactual
images can overlap structures that are within the focal
area; the movement of the apparatus in conjunction with
the distance between the focal area and the film produces
distortion and enlargement of the final image; the use of
indirect action films and intensifying plates result in some
loss of image quality: the technique is not suitable for
children under five years of age or for patients with some
deficiency; due to the duration of the exposure cycle and
the shape of the focal area does not adhere to the dental
arches, causing some structures to appear out of focus.
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COMPUTERIZED TOMOGRAPHY

Computed tomography and a specialized technique to
produce radiographs showing only a section or section of
the patient. (PARAGUASSU et al., 2019)

On computed tomography the X-ray tube mounted on a
GANTRY rotates through a track emitting a very thin x-
ray beam. These rays are carefully collimated in such a
way that they collide only in one section of the body, but
under a large number of angles of this section (CASATI
and TAVANO, 1998). According to CASATI and
TAVANDO, since body tissues are composed of different
elements, they have different types of absorption and
attenuation of X-rays, which will affect the detectors or
radiation sensors rather than on a film of radiography The
detector's response is to give rise to an electrical signal,
which is directly proportional to the number of photons
that are incident on it. These signals can be quantified and
recorded on a computer that will draw a drawing
(tomographic image) formed by multiple points (PIXELS)
in a wide range of shades of gray. CT scans should be
used to represent the most important structures of the
facial skull, being the technique of first choice
PARAGUASSU et al, (2019), tomographic images
sectioned as main indications clinicam, according to
whaites (2003) in implantology: evaluation of the height,
thickness and texture of the jaws before implant
placement and postoperative evaluation of implants. It is
also possible, according to Casati and Tavano (1998), to
perform, through computed tomography, an evaluation of
the extent and integrity of bone cortices, as well as their
relationships with anatomical structures such as vascular-
nervous bundles, for the planning of osseointegrated
implants.

The visualization of the radiographic anatomy by
computed tomography, according to Freitas (1998), and
simplified by the numerous cuts that facilitate the
localization of anatomical structures bony and soft tissues
concomitantly.

According to Van Steenberghe (2003) the computerized
tomography gives the opportunity to visualize the health
of the maxilla and the maxillary sinus; sinusitis, polyps or
any pathology may be excluded. The zygoma density,
length, and volume can be evaluated and special guides
for the insertion of the zygomatic implants can be made
prototypes (stereolithographic models) to facilitate the
orientation of the zygomatic implants during surgery, with
minimal errors in angulation and position.

In the jaws we can analyze structures such as: mental
foramen: mandible body; region; carotid; floorboards;
jugular; submandibular gland (oropharynx); parotid
gland; language; asacedent branch; mandibular angle;
mandibular canal; masseter muscle; lateral pterygoid
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muscle; palate; sphenoidal sinus; sphenoid process;
posterior part of the joint cavity; frontal sinus; ethmoidal
sinuses; nasal septum; fossanasal, maxillary sinus;
anterior nasal spine; mastoid process of the temporal
bone; foramen magnum; zygomatic arch; articular cavity
and condyle of the mandible. The advantages of
performing a CT scan and that one can obtain an optimal
definition in each cut. However, the dose of radiation to
the patient may be high, the technique requires a lot of
time to be performed and a high level of patient
cooperation is required, since the patient needs to be in a
single position throughout the examination (WHAITES,
2003).

V. CONCLUSION
Through a brief literature review we conclude that:
- Imaging resources such as computed tomography and
prototyping are of great importance in rehabilitation
planning, since they allow an accurate visualization of the
regions to be rehabilitated, besides the preparation of
surgical guides and the execution of previous surgeries.
- Rehabilitation through autogenous bone grafts are
established techniques, but they have a high degree of
morbidity, require a time and cost of treatment and do not
allow the patient to use a prosthesis during the initial
healing phase, thus making it impossible to satisfy
immediately.
- Rehabilitating techniques for severely atrophic
maxillaries, which do not require a bone graft, using
implants such as zygomatic fixation, have been developed
to rehabilitate the patient in a shorter time of cost of
treatment and mainly lower morbidity and proportionally
still immediate patient satisfaction.
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Abstract— The mono-product nature of the Nigerian
economy has hindered it from achieving its economic
growth objectives. This inadequacy is further worsened by
the fact that its revenue from its mono-product source is
facing dwindling fortune. Over the years, it has been
observed that revenue generated from indirect taxation has
been substantial and constantly on the increase. This study
therefore explored the impact of indirect taxation and
economic growth as a possible means of diversifying the
Nigerian revenue. Time series data were applied in
carrying out this research work. Ordinary Least square
(OLS) method of analysiswas adopted after determining the
stationary of the variable using Augmented Dickey fuller
technique and finding ample long run and short run
relationship among variables using the Johansen
cointegration and Vector Error Correction Mechanisms
respectively.. The result showed that of the two indirect tax
sources, Value Added Tax and Customs and excise duties,
Value Added Tax that had a positive significant relationship
with economic growth. Customs and excise duties on the
other hand had a negative relationship but was tested and
found to be insignificant. But overall the relationship
between the indirect tax sources and economic growth was
found to be significant. Against the above result, we
recommended among others that the number of goods on
the VAT list should be increased and the burden of custom
duties should be lessened on infant industries, all aimed at
boosting indirect tax revenue accruing to the country and
ultimately stimulating economic growth.

Keywords— Value Added Tax, Custom and Excise duties,
real GDP.

. INTRODUCTION

The mono product nature of the Nigerian economy has
received series of criticism in recent times. According to
Okonjo Iweala (2012:17) .. without diversification, the
Nigerian economy will soon collapse.

In order for the country to achieve the requisite level of
economic growth, it needs to diversify from crude oil being
the sole driver of the economy. Anyaehie and Areji (2015)
in their research, found that economic diversification has
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the propensity to meet the basis for development (sustained
growth) like meeting the poor's basic needs which revolve
around the provision of jobs, food, health, clothing and
shelter by opening diverse avenues of economic activity
which accommodates a broad spectrum of people.

Economic diversification is a process of broadening the
range of economic activities both in the production and
distribution of goods and services. It does not necessarily
entail increase in output but it enhances stabilization of
economies by diversifying their economic base.

The mono-product nature of the Nigerian economy is such
that it depends majorly on crude oil export for its revenue.
In the current year 2015, Nigeria's dependence on crude oil
export for revenue based on the projected price and the
assumed production is 53% of the total revenue (Okonjo
Iweala; 2015 Budget Speech). During the second quarter of
2012, oil revenue accounted for over 76% of government
revenue (Ebosele and Adekoya, 2012). The implication of
this overly dependence on oil revenue is the boom -and -
burst nature of the economy (Akpokodge; 2000). In the
2015 budget speech, the following was pointed out,

" .. The IMF in October 2014 revised downwards it
projection on global growth to 3.3% and 3.8% respectively.
So ladies and gentlemen, the message | want to pass across
here is thatthe world economy is not in shape overthe short
to medium term. On the back of this weak global growth
performance comes the recent steep drop and incredible
volatility in the price of oil - a phenomena that impact us
greatly. This steep price decline of about 49% so far this
year, has come as result of demand from our biggest
markets and a supply glut that involves the arrival of new
oil producers in Africa and increased exploitation of shale
oil and gas in the U.S" (Okonjo Iweala; Budget speech,
2015).

Taxation forms part of the non-oil revenue sector of the
economy. In the first quarter of 2014, non-oil sector became
the main driver of the Nigeria economy recording 7.89%
growth in real terms in the same period (National Bureau of
Statistics, 2014). Tax revenue on its part, is made up of two
broad components and several sub components, the broad
components being Direct and Indirect taxation. Following
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Atkinson (1977), we define direct taxes as those taxes that
may be adjusted to the individual characteristics of the tax
payer and indirect taxes as those that are levied on
transactions irrespective of the circumstance of the buyer or
the seller. Due to the fact that direct taxes are dependent on
the individual characteristics of the tax payer, it is at the
mercy of the subjective assessment of the individual paying
the tax In such a case, some contra principles of taxation
such as tax evasion (reduction of actual income value in
order to earn reduced tax) and avoidance tend to abound.
Indirect taxation on the other hand has limited cases of
evasion and avoidance as it is not subject to the individual
characteristics -of the tax payer. Indirect taxsources include
Value Added Tax (VAT), excise duties, customs duties and
tariffs.

Taxation has been a major source of revenue to the
government contributing about 255% of government
revenue in 2002. These revenues come mostly from indirect
sources of VAT, import and export duties (custom duties).
Indirect taxes contribute up to 15% of the government
revenue with which it carries out certain developmental
expenditures; this percentage can still be increased.
Researches, carried out by Bleaney and Gemmel (1999);
Bird (2003); Arisoy and Unlukaplan (2010); and Scarlet
(2011) found a positive relationship between indirect tax
and economic growth. This project work therefore is an
attempt to provide a channel for Nigeria to diversify its
economy and achieve economic growth.

STATEMENT OF PROBLEM

The mono-product nature of the Nigerian economy has
posed a lot of problem to the Nigerian economy, amongst
which is the creeping growth rate of the Nigerian GDP. This
has made it impossible for Nigeria to attain its vision in the
areas of overall development of its economy. The current
running Nigerian national development plan is vision 2020
and this plan has not materialized in terms of achieving its
objective as aresult of over-dependence on crude oil and its
inherent price and demand instability. The vision 2020 aims
at placing Nigeria among the top 20 ranking economy in the
world by the year 2020, by attaining a GDP of about $900
billion and ensuring that the GDP of Nigeria grows by at
least 10% every year till the year 2020 (Adeleke; 2012). So
far, this has remained utopian, as the GDP of Nigeria has
not been able to attain such a growth rate nor is it close to
the required GDP figure with just 2 years left in the plan.
This shortcoming has exposed the need to find and develop
other economic variables which has the potentials of fast
tracking the growth rate of the country's national income.
One of such variables is indirect taxation.
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It is of no doubt that indirect taxation has had strong
positive impact on the revenue of the government. In 2016,
Nigeria raked in 830 billion Naira from Value Added Tax
and 890 billion Naira from custom and excise duties
(National Bureau of Statistics, 2014). But, there is need to if
this progress recorded in the area of revenue has translated
to helping the economy grow.

Stemming from the above problem stated, this research
seeks to find answers to the above questions:

a) What is the impact of Value added tax (VAT) on
economic growth in Nigeria?

b) What is the impact of Custom and Excise duties on
economic growth in Nigeria?

Objectives of the Study

The broad objective of this study is to assess the impact of
tax revenue on economic growth in Nigeria while the
specific objectives are;

(i) To determine the impact of value added tax on economic
growth in Nigeria

(i) To evaluate the impact of custom and excise duties on
economic growth in Nigeria.

Research Hypotheses In this research work, the following
hypotheses stated in the null formwill be tested.

HO1: Value added tax has no significant impact on
economic growth in Nigeria.

HO2: Custom and excise duties has no significant impact
on economic growth in Nigeria.

1. LITERATURE REVIEW
The Atkinson-Stiglitz theorem made a case for direct
taxation as the optimal tax system to be adopted by
countries all over the world. But this theorem laid down
some assumptions which be met before the direct tax
systemcan be regarded as optimal for a country, thus;
1. There are two types of households who differ only in
their wage rates such that wage rate of one household is
greater than the other. This difference does not exist in
factor endowments.
2. There are only two goods along with labour and that
households have identical weakly separable utility
functions.
3. The utility function is strictly concave, and both goods as
well as leisure are normal.
Atkinson-Stiglitz (1976) saw their analysis as being more
useful in shaping the structure of the argument regarding the
choice of optimal tax structure than in providing policy
advice.
In a theoretical view, the theory agrees to the fact that
taxation can indeed affect economic growth and therefore
can be accepted as a policy advice to countries on the
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optimal tax mix which they can employ for better working
of the economy. Since the realities of the Nigerian socio-
economic background are contrary to the assumptions of the
theory, which is in favor of income taxes (a form of direct
tax), we can infer that indirect taxation should be the
optimal tax system for Nigeria.
Indirect Taxation in Nigeria
The are two main classifications of indirect taxes in Nigeria;

e \alue Added Tax (VAT)

e Custom and Excise duties.
Value Added Tax in Nigeria
Following the problem of evasion and avoidance rocking
the collection of person income tax and Company profit tax
and the subsequent need to boost government revenue and
reducing government borrowing, the Value added tax was
introduced in January 1993 by the VAT decree No. 2 of
1993 and came into force on the 1st of January 1994 to.
Replace the pre-existing sales tax. Ochei (2010), noted that
many Nigerians believed that the tax was introduced as a
means of avoiding taking loans from international agencies.
Ngexcom described VAT as a consumption tax levied at
each stage of the consumption chain, and is borne by the
final consumer. It requires a taxable person upon registering
with the Federal Board of Inland Revenue to charge and
collect VAT at a flat rate of 5% of all invoiced amounts of
taxable goods and services. Since inception, VAT revenue
has exceeded it's projected amount. During 1994 the
revenues earmned from value added taxes in Nigeria
exceeded the projections. They contributed 4% of the total
revenue raised by the Federal Government in that year. In
1995 the rate of contribution was 5.39%. In 2017, VAT
revenue accrued to the sum of.. Value Added Tax is
collected by government through an agency called FIRS
(Federal Inland Revenue Services).
Emmanuel (2013) examined the effects of VAT on
economic growth and total taxrevenue in Nigeria using data
ranging from 1994 to 2010. By formulating two hypotheses
that VAT does not have significant effects on GDP and also
on total tax revenue. He found out that VAT has significant
effect on GDP and also on total tax revenue. This indicates
that increase in value added taxwould lead to an increase in
tax revenue and economic growth (GDP
Custom and Excise Duty
Custom and excise duties are classified together because
they are both administered through the Nigerian Customs
Services.
Custom Duties are classified into two; Import duty and
export duty. Custom duty in Nigeria can be traced back to
1860 when Nigeria started engaging in foreign trade. Then,
it started as just import duties. Import duties are taxes on
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Nigeria’ s imports from other countries, charged either as a
percentage of the value of the imports or as a fixed amount
contingent on quality (Akhor & Ekundayo, 2016). Akhor et
al (2016) also described BExport Duty is a tax on the goods
exported to other countries, from Nigeria. Meanwhile,
excise duties are an ad-valorem tax on the output of
manufactured goods and are administered by the country's
custom services (Ekeocha, Ekeocha, Malaolu & Oduh,
2012).

Scarlet, (2011) used the standard growth functions within
the autoregressive distributed lag to investigate the
relationship between taxation and economic growth in
Jamaica. The study employed qualterly time series data
from 1990 - 2010. The study found a significant and
positive relationship between indirect tax and economic
growth in the long run.

Aamir, Qayyuum, Nasir, Hussain, Khan and Butt, (2011),
using panel data of direct and indirect taxes in Pakistan and
India from 2000 to 2009 discovered that in Pakistan,
indirect taxes have statistically significant positive impact
on total revenue and by extension economic growth. The
study found that if total indirect taxes increases by Rs. |, the
increase in total tax revenue would amount to Rs. 1.495.

A similar study was carried out in Nigeria. Illaboya and
Mgbame, (2012), carried out a study to investigate the
indirect tax-economic growth dynamics in developing
countries with Nigeria as a reference point. The study
adopted a combination of co-integration and error
correction mechanism after series of diagnostic tests which
helped to check the adequacy of the model. The study found
a negative and an insignificant relationship between indirect
taxation and economic growth in Nigeria.

Onwuchekwa and Aruwa, (2014), carried out a related
study. The study investigated the impact of value added tax
on the economic growth of Nigeria. Ordinary Least Square
technique was employed to test the hypotheses formulated.
The result shows that VAT (which is a form of Indirect tax)
contributes significantly to the total tax revenue of
government and by extension the economic growth of
Nigeria. VAT revenue growth had consistent increase,
though it was not that explosive.

. METHODOLOGY
Drawing from the variables used in the work of David
Umoru .and M.A Anyiwe, (2013) on Tax Structures and
Economic Growth in Nigeria: Disaggregated Empirical
Evidence, we derive a model that establishes a relationship
between the components of indirect tax (which mainly are;
Value added tax, custom and Excise duties) in Nigeria and
economic growth. Real GDP, used as proxy for economic
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growth (the dependent variable) and value added tax,
customs and excise duty, inflation (explanatory variables).
Inflation is included in the model to cancel out the effect of
price changes on indirect tax revenues.

The model is specified as follows:

GDPR = f (VAT, CED, INF)

This function may be further represented in a linear
econometric format thus:

LnGDPR = Bo + BILnVAT + B 2LnCED + B 3INF+ Ui
Where:

GDPR = Real Gross Domestic Product

VAT= Value added Tax

CED = Customs and Excise Duty

INF = Inflation

B’s = Slopes or the parameters of the coefficient of the
regression model

Table.1.1 Summary of the Augmented Dickey Fuller Unit Root Test

Ui =Stochastic disturbance or error term.

The above model is stated in the natural logarithmic form,
to standardize the variables and aid interpretation.

This research made use of data on Real GDP, VAT revenue,
Custom and Excise Duties Revenue and inflation from 1981
— 2018 (37 years). This data was sourced from the 2017

CBN

V.

statistical

Bulletin,

World Bank development
indicators and various credible journal articles.

DATA PRESENTATION AND

INTERPRETATTION
The use of OLS method of regression analysis is based on
the assumption that the values of the variables have no unit
root and hence are stationary.

15t Difference Variables ADF Test 5% Significance | Lag length Remark
Statistics lewel

LNGDPG -4.410302 -2.948404 1 Stationary

LNVAT -6.879544 -3.004861 1 Stationary

LNCED -6.202937 -2.948404 1 Stationary

INF -5.522626 -2.948404 1 Stationary

Source: Aurthor’s Computation

From the result above, it is clear that all the variables are stationary after the first difference. Using the AIC (Akaike Information

Criterion), the appropriate lag length was determined as 1.

Therefore, we proceed to carry out the Johansen co-integration test to find out if there exists any relationship among the

variables.

Table.2: Summary of Johansen Co-integration test

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.746929 54.26869 47.85613 0.0111
At most 1 0.454772 24.03883 29.79707 0.1988
At most 2 0.297259 10.69470 15.49471 0.2310
At most 3 0.124846 2.933826 3.841466 0.0867

Trace test indicates 1 co integrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

Source: Aurthor’s Computation

The table above shows the existence of at least one (1) cointegrating equation between the variables as we reject the hypothesis
of none as denoted by the asterisks sign. It is therefore necessary to test the existence of short run adjustments between the

variables, using the error correction model.

Table.3: Summary of VECM

Error Correction: D(LOG(GDPR)) D(LOG(VAT)) D(LOG(CED)) D(INF)

CointEql -0.065369 -0.071621 0.035011 -17.34673
(0.04429) (0.08019) (0.24689) (2.84866)
[-1.47586] [-0.89310] [ 0.14181] [-6.08943]
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D(LOG(GDPR(-1))) 0.152916 -0.269039 0.070651 19.86363
(0.22940) (0.41534) (127872) (14.7540)
[ 0.66659] [-0.64775] [ 0.05525] [ 1.34637]
D(LOG(VAT(-1))) 0.185234 0.452654 0.267423 -4.990453
(0.11562) (0.20933) (0.64447) (7.43591)
[ 1.60214] [ 2.16239] [ 0.41495] [-0.67113]
D(LOG(CED(-1))) -0.026818 -0.095861 -0.181987 0.514946
(0.04558) (0.08253) (0.25407) (2.93152)
[0.58837] [1.16158] [-0.71628] [ 0.17566]
D(INF(-1)) 0.000165 0.001921 0.002016 0.111365
(0.00115) (0.00208) (0.00642) (0.07403)
[ 0.14357] [ 0.92183] [ 0.31418] [ 1.50439]
C 0012732 0.112950 0.125346 2552928
(0.03009) (0.05447) (0.16771) (1.93505)
[ 0.42318] [ 2.07346] [ 0.74740] [-1.31931]

Source: Aurthor’s Computation

The result of the cointegration equation shows that the short
run adjustments exist among the variables. The adjustment
in real GDP, Value Added Tax, Custom and Excise duties
complete in less than one year shown by their coefficients
which is less than one, while inflation completes it

adjustment in more than one year shown by its large

coefficient.

Having established ample

taxation on economic growth.

Table.4: OLS Regression Estimates

long run and short run
relationships among the variables, we can proceed to the
OLS estimates and assess fully the impact of indirect

Variable Coefficient Std. Error t-Statistic Prob.

C 22.08539 0.735402 30.03174 0.0000
LOG(VAT) 0.355007 0.059373 5.979244 0.0000
LOG(CED) -0.003554 0.072382 -0.049105 0.9613
INF 0.004937 0.001915 2.577748 0.0180
R-squared 0.944140 Mean dependent var 31.26735
Adjusted R-squared 0.935761 S.D. dependent var 0.469910
S.E. of regression 0.119101 Akaike info criterion -1.266682
Sum squared resid 0.283700 Schwarz criterion -1.070339
Log likelihood 19.20018 Hannan-Quinn criter. -1.214592
F-statistic 112.6790 Durbin-Watson stat 1.214627
Prob(F-statistic) 0.000000

Source: Aurthor’s Computation

From the estimates shown above, VAT revenue and
Inflation have significant positive relationships with
economic growth proxied by real GDP. While a percentage
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in VAT on average will cause a 35% percent increase in the
real GDP, holding all other variable constant, increasing
inflation as well will lead to 0.4% increase in the real GDP
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on average, holding other variables constant. The fact that
the probability figures of both VAT and Inflation are less
than 0.05 depicts that both variables are significant in the
model.

On the other hand, Customs and Excise duties (CED)
showed an insignificant negative relationship with
economic growth. Such that a percentage increase in
Custom and Excise duties on average, will reduce real GDP
by 0.3%

Overall the model has been shown to be significant:
Considering the high F value and the very low probability
figure of the F value (0.000), we can conclude that the
model is significant. Also the coefficient of determination
(R?) has a value of 0.944140 and the Adjusted R? value of
0.935761 which still gives give credence to the validity of
the model.\: it follows that at least, 93% of changes in the
dependent variable are explained by the regressors.
Summary of Findings

The findings of this research, suggests the existence of
ample long run and short run relationships between the
various components of indirect taxation and and economic
growth proxied by Real GDP.

Based on the hypothesis formulated earlier, the following
has been discovered fromthe research;

a) Value Added Tax (VAT) has a positive significant
relationship with economic growth, such that increase in
VAT revenue will in effect boost economic growth in
Nigeria. This can be explained that increase in VAT
revenue will translate to increased government expenditure
in direct consumption or investment activities which will
spur economic activities in the country.

b) Custom and Excise Duties (CED) on the other hand
had an insignificant negative relationship with economic
growth. Such that an increase in custom duties will stunt
economic growth. This can be explained in the context that
Nigeria is a consuming nation and that most of the goods
consumed, traded and sold in the country come from
external sources. Imposition of customs and excise duties
will make such good expensive and discourage demand. It
may even get to the stage where companies that source for
raw materials abroad will have to close shop or move to
countries with fairer customand excise duties.

¢) Inflation on the other hand showed a positive
relationship with economic growth, but the small coefficient
of 0.4% shows how infinitesimal this positive effect is. This
can be as a result of the fact the inflation requires people to
spend just a little bit more to obtain basic good sand service
and thence, this extra expense and such extra expenses will
translate into a positive effect on economic growth.
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V. CONCLUSION AND RECOMMENDATIONS
In executing this study, the Ordinary Least Squares (OLS)
was applied after determining the co-integration of variables
using the Johansen technique.

From the results obtained from the OLS, it was observed

that all independent variables, Value Added Tax (VAT) and

Inflation (INF), had a positive relationship with economic

growth in Nigeria, while Customs and Excise duties (CED)

had a negative impact, of which VAT and INF that had a

significant impact on economic growth in Nigeria. The

effect of CED was found to be insignificant. Based on this,
the following are recommended.

1. Government should Increase in the Number of goods
and services on the VAT list from 31 to account for
more sectors that have become more productive since
1994. For instance pharmaceutical products.

2. Companies remittance of VAT revenue should be
addressed by the government to ensure full
compliance.

3.  Government should ensure that manufacturing
industries sourcing for raw materials abroad should
not be charged excessive custom duties, to enable
them thrive most especially the infant industries.

4. Government should ensure that VAT revenue is
properly utilized in the provision of autonomous
capital investment as against paying salaries.
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In vitro cultivation of callus cells from nodes and

Internodes of Capsicum annuum cv. All Big
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Abstract— Cell suspension cultures can be a valuable
system for production of secondary metabolites.
Capsicum annuumis a pepper species largely studied due
to its biologically active compounds. The objective of this
study was to establish a protocol for callus induction in
nodes and internodes of C. annuum cv. All Big and to
determine the callus growth curve, with focus on the
deceleration phase, when the callus cells must be
cultivated in a liquid medium in order to generate a cell
suspension system. Nodal and internodal segments were
submitted to media supplemented with the growth
regulators 2,4-D and BA in factorial combination. After
49 days, the percentage of explants where callus
induction occurred (%Cl), the explant area covered by
callus cells (ACCC), and the fresh weight of the explants
were evaluated. In order to determine the growth curve,
the explants were cultivated in the media supplemented
with the growth regulators that resulted in the highest
callus cell proliferation, weighing the calluses in the
subsequent 49 days. The treatments that resulted in the
highest %CI, ACCC and callus weight were 4.52 uM 2,4-
D without BA for nodal explants and 9.05 uM 2,4-D +
2.22 pM BA for internodal explants. The growth curves of
the calluses of the two types of explants followed a
sigmoid pattern with six distinct phases; lag, exponential,
linear, deceleration, stationary and decline. The
deceleration phase started on the 27th and on the 19th
day, respectively, for nodal and internodal explants.
Keywords— Callogenesis, growth curve, secondary
metabolites.

1. INTRODUCTION

Secondary metabolites can be efficiently produced in
vitro. Research to date has succeeded in producing a wide
range of valuable secondary phytochemicals in
disorganized callus or suspension cultures (HUSSAIN et
al., 2012). The major advantages of a cell culture system
over the conventional cultivation of whole plants are: (1)
useful compounds can be produced under controlled
conditions independent of climatic changes or soil
conditions; (2) cultured cells would be free of microbes
and insects; (3) the cells of any plant could easily be

www.ijaers.com

multiplied to vyield their specific metabolites; (4)
automated control of cell growth and rational regulation
of metabolite processes would reduce the labor costs and
improve productivity; (5) organic substances are
extractable from callus cultures (Vanisree et al., 2004).

Capsicum annuum L. is a species of hot pepper which
has been largely studied because of its biologically active
compounds (Koffi-Nevry et al., 2012). The insecticidal
effect of its extract has been demonstrated, causing
antifeedant effect in Spodoptera litura, a dangerous pest
of many economically important crops, and in Achaea
janata, which attacks leaves of Ricinus communis
(Devanand and Rani, 2011); its seed powder showed
toxic effect against Sitophilus zeamais and
Callosobruchus maculatus, insects that cause damage in
stored maize and cowpea, respectively (Oni, 2011).
Acaricidal effect were reported against the two-spotted
spider mite Tetranychus urticae, with high mortality in
larva, nymph and adult stages (Erdogan et al., 2010). Its
bactericidal or inhibitory effects have been demonstrated
against Streptococcus mutans (Santos et al., 2012) Vibrio
cholerae, Staphylococcus aureus and Salmonella
typhimurium  (Koffi-Nevry et al, 2012), Ralstonia
solanacearum, Clavibacter michiganensis and Erwinia
carotovora (Games et al., 2013). Antifungal effects have
been reported against Colletotrichum lindemunthianum,
Candida tropicalis (Diz et al., 2011) and Alternaria
solanii (Games et al., 2013). The identification of the
bioactivity of C. annuum substances encourages the
evaluation of their utilization as alternatives in the control
of agricultural pests.

This research is part of a project in which in vitro
produced secondary metabolites from Capsicum species
are being tested againstagricultural pests and diseases. As
such, this study provides a protocol for callus induction
from nodes and internodes of C. annuum cv. All Big and
an identification of the callus growth pattern, focusing on
the deceleration phase, when the callus cells must be
subcultured into liquid medium in order to produce cell
suspension cultures and the production of secondary
metabolites.
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1. MATERIAL AND METHODS

The experiments were carried out at the Plant Tissue
Culture Laboratory at Embrapa (Brazilian Agricultural
Research Corporation) in Porto Velho, Brazil. Seeds of C.
annuum L. cv. All Big were purchased at the local market
and submitted to disinfestation procedures by washing
with running tap water and a detergent agent for five
minutes, immersion in 70% ethanol for one minute and in
a 1.5% (v/v) sodium hypochlorite solution for 15 minutes,
and then rinsed three times with sterile water. Under
aseptic conditions, the seeds were individually inoculated
into test tubes with 10.0 mL of an MS (Murashige &
Skoog, 1962) basal culture medium supplemented with
30.0 g L-1 sucrose and 6.0 g L-1 agar, pH 5.8, autoclaved
at 121°C for 20 minutes. After 45 days of cultivation, the
plants were approximately 8 cm tall. Under aseptic
conditions, the explants were produced by cutting the
leaves in explants of 1.0 cm2, which were individually
inoculated into test tubes with 10.0 mL of an MS basal
culture medium as mentioned before, supplemented with
2,4-Dichlorophenoxyacetic acid (2,4-D) (0, 4.52, 9.05 or
18.10 uM) and 6-Benzylaminopurine (BA) (0, 0.44, 2.22
or 11.10 uM) in factorial combinations. All the explants
were incubated in a growth chamber at 26+1°C under
light provided by cool white fluorescent tubes (50 pmol
m-2 s-1) 16 hours a day. The treatments were arranged in
a completely randomized design. After 49 days,
evaluations were done by assessing the percentage of
explants where callus induction occurred (%Cl); the
explant area covered by callus cells (ACCC), according to
Mendonca et al. (2013), who established the following
scores: 0 = 0%, 1 = 25%, 2 = 50%, 3 = 75% and 4 =
100% of leaf area covered by callus; and the fresh weight
of the explants, by using a precision scale. Variance
analyses and Tukey tests (P<0.05) were performed by
using the Assistat 7.5 statistical program.

In order to determine the growth curve, the explants
were individually transferred, with the adaxial face up,
into test tubes (25 x 150 mm) containing 10.0 mL of an
MS basal culture medium as mentioned, supplemented
with the growth regulators combination that resulted in
the highest callus cell proliferation: 452 pM 2,4-D
without BA for nodal explants, and 9.05 uM 2,4-D + 2.22
pM  BA for internodal explants. The explants were
incubated in a growth chamber under the mentioned
conditions. In the subsequent 49 days, calluses were
carefully separated from the culture medium and
weighed. From these data sets the lag, exponential, linear,
deceleration and decline phases of callus growth were
determined; these data were submitted to regression
analysis (Gomes, 2009).
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. RESULTS AND DISCUSSION

In both the nodal and the internodal explants, there
was no callus induction on the MS medium without
growth regulators, which indicates the necessity of their
supplementation for callus formation (Table 1). The
absence of callus induction on nodal explants (and low
callus induction on internodal explants) was also
observed when the highest concentrations of the two
growth regulators were used simultaneously - 11.10 pM
BA and 18.10 uM 2,4-D, what implies that there is no
need to test higher concentrations for callus induction. All
the other concentrations of 2,4-D and BA, in combination
or not, led to the induction of calluses on the explants.
The calluses thereby produced were friable and whitish.
As mentioned by Souza et al. (2014), friable calluses are
distinct from compact calluses, as the former are
characterized by loosely aggregated cells, with lower
density and the latter are thicker aggregates of cells with
higher density. The friable calluses have different cell
types with different structural and histochemical
characteristics, mainly characterized by the presence of
cells in rapidly small growing, isodiametric, with high
frequency of cell divisions (Souza et al., 2011). This kind
of callus can be used to initiate cell suspension cultures,
for the cells can easily disperse in the liquid medium.

In nodal explants, callus induction in 100% of the
explants was observed in the media supplemented with
452 uM 2,4-D without BA; 9.05 uM 2,4-D alone or in
combination with 0.44, 2.22 or 11.10 uM BA, or 18.10
UM 2,4-D without BA. Different results were obtained for
internodal explants, where callus induction in 100% of the
explants occurred in the media with 2.22 uM or 11.10 uM
BA without 2,4-D; or 452 uM 2,4-D without BA; or in
the combinations of 9.05 2,4-D with 0.44, 2.22 or 11.10
MM BA. Santos & Smozinski (2017), who studied the
proliferation of dedifferentiated cells from internodes of
C. annuum cv. Yolo Wonder also found a positive
interaction of 2,4-D and BA, but they observed a low
efficiency of each of them alone.

Table 1 - Percentages of callus induction (Cl), scores for

area of the explant covered by callus cells (ACCC) and

average fresh weight in nodal and internodal explants of

All Big plants submitted to different combinations of BA
and 2,4-D in the culture medium, 49 days after

inoculation.
2,4-D BA (UM)
(uM) 0 0.44 2.22 11.10
Percentages of Cl in nodal explants
0.0 0bC* 40 bB 80 aA 20 bBC
452 100 aA 80 aB 80 aB 80 aB
9.05 100 aA 100 aA 100 aA 100 aA
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18.10 100 aA 20 bBC 40 bB 0bC
Percentages of Cl in internodal explants
0.0 0bC 40 bB 100 aA 100 aA
452 100 aA 80 aB 60 bC 60 bC
9.05 80 aB 100 aA 100 aA 100 aA
18.10 20 bB 40 bA 40 bA 27 cAB
Scores for ACCC in nodal explants
0.0 0.0 bB 04 cB 3.0 aA 0.2 cB
452 4.0 aA 20bC 30aAB 24 bC
9.05 3.6 aA 3.8 aA 3.8 aA 34 aA
18.10 0.2 bB 1.3 bA 12 bA 0.0 cB
Scores for ACCC in internodal explants
0.0 0.0 bB 0.6 cB 2.0 bA 20 aA
452 0.2 bB 2.0 bA 0.6 cB 24 aB
9.05 2.8 aB 32 aB 4.0 aA 2.8 aB
18.10 2.8 aA 04 cB 04 cB 0.3 bB
Average weight (mg) in nodal explants
0.0 6 cB 22 bB 148 aA 24 bB
452 899 aA 328 aB 46 bC 36 bC
9.05 148 bD 404 aA 283 aB 189 aC
18.10 7cA 11 bA 11 bA 7 bA
Average weight (mg) in internodal explants
0.0 2bB 16 bB 86 bA 11 bB
452 3bB 24 bA 10 bB 18 bAB
9.05 181 aB 333 aB 850 aA 220 aB
18.10 133 aB 8 bB 5bB 9bB

*Averages followed by the same capital letter do not
differ in the same row by Scott-Knott test at 5%
probability; averages followed by the same lower case
letter do not differ in the same column by Scott-Knott test
at 5% probability.

In relation to the scores for ACCC, the highest values
were obtained with 4.52 uM 2,4-D without BA for nodal
explants, and with 9.05 pM 24-D + 222 uM BA for
internodal explants. Confirming these results, the weight
of the explantes (and, of course, the calluses formed
around it) was highest, for both kinds of explant, in the
same concentrations of growth regulators that led to the
highest ACCC. Santos & Souza (2016), aiming at the
establishment of a protocol for cell suspension from
leaves of C. annuumm cv. Etna, recorded 100% callus
induction, score 4.0 for explant area covered by callus
cells and the highest callus weight by supplementing the
media with 4.52 uM 2,4-D +0.44 pM BA.

The growth curves of the calluses of the two
types of explants followed a sigmoid pattern with six
distinct phases; lag, exponential, linear, deceleration,
stationary and decline (Fig. 1 and 2).
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Fig.1: Growth of nodal calluses of C. annuum cv. All Big
cultivated in an MS medium supplemented with 4.52 uM
2,4-D, with the lag (green), exponential (yellow), linear
(orange), deceleration (red), stationary (black) and
decline (blue) phases.

The nodal calluses presented a lag phase fromthe day
of inoculation to the 6th day of cultivation, exponential
phase from 7th to the 17th, linear from the 18th to the
26th, deceleration from the 27th to the 30th, stationary
from the 31st to the 36th, and decline fromthe 37th to the
42nd day.
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Figure 2 - Growth of internodal calluses of C. annuum cv.
All Big cultivated in an MS medium supplemented with
9.05 pM 24-D + 222 pyM BA, with the lag (green),
exponential (yellow), linear (orange), deceleration (red),
stationary (black) and decline (blue) phases.

In the internodal calluses, the lag phase occurred from
the inoculation to the 5th day, exponential phase from 6th
to the 16th, linear from the 17th to the 18th, deceleration
from the 19th to the 22nd, stationary from the 23rd to the
24th, and decline from the 25th to the 35th day.

V. CONCLUSION
The pattern of the callus curve is dependent on the
species and explant under consideration (Feitosa et al.,
2013) and the sigmoid pattern is peculiar to
dedifferentiated tissues (Peixoto et al., 2011). The focus
of callus growth curves is to determine the beginning of
the deceleration phase, which is the exact moment to
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subculture the calluses into a new liquid medium in order
to establish cell suspensions (Santos et al., 2010). In this
case, the adequate moment to subculture callus cells from
nodal and internodal explants of C. annuum cv. All Big
into a liquid medium is on the 27th and on the 19th day,
respectively.
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Abstract— The objective of this paper was to determine
the expected wind speed (km/day) as a function of the
daily average values, at various levels of probability,
recorded during thirty-eight years (1970-2007) for the
city of Mossor6-RN. Based on the Kolmogorov-Smirnov
test, we found that the beta distribution can adequately
describe the wind pattern, for all months of the year. We
found average wind velocity values of 219.0 km/day
demonstrating the great possibility of using this
meteorological elementas an alternative source of energy
for the region.

Keywords— probability distribution, wind, beta density
function, alternative energy.

l. INTRODUCTION

The wind was one of the first forms of energy used
by man. In the past, in different situations, wind energy
has been used routinely, and today the modern technology
allows its use with maximum efficiency.

Due to the energy crisis in 1973, the oil price
increased in the period of 1973-1986 and wind
technology experienced a resurgence, which has led to the
emergence of the current wind turbines capable of
producing electricity at competitive prices concerning the
traditional sources. Energy consumption is one of the
main problems nowadays, and the largest percentage of
energy consumed comes from petroleum. Several
governments have been planning short- and long-term
electricity supply strategies due to the rising electricity
consumption in recent years. This concern justifies more
effective and rigorous planning for these strategies to
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meet the needs of the population.

The debate over the use of the available energy
sources in the country such as solar, biomass and wind
energy is providing alternatives to overcome the
shortcomings of the energy crisis in recent years.
According to Lima (2003), about 20% of the world's
energy comes from renewable resources.

Energy from wind is one of the solutions. The
slight market growth in favor of wind energy is
responsible by the decrease in the prices of wind turbines
over the last decades, which together with the evolution
of the technology and operational characteristics has
become more competitive concerning other generations
sources.

The zero cost of its fuel (wind), low maintenance
cost, the short time required for its installation and
operation, among other factors, has consolidated the space
of wind energy among the potential sources of energy
(Terciote, 2005).

The wind energy is one of the most important
and promising technologies in the complementary
generation of clean energy. Brazil has great potential for
generating energy from wind. According to the Atlas of
Brazilian Wind Potential, published by the Electric
Energy Research Center of Eletrobrds, the Brazilian
territory can generate up to 300 gigawatts, but currently,
the installed capacity is 8.12 GW, that is less than 3% of
the potential (Abeedlica, 2015).

To a medium and long-term energy planning,
reliable information on available energy resources is
needed. The lack of information on the variability, trends,
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and factors influencing the availability of renewable
resources is the main barrier to the adoption and
investment in projects of renewable energy production
such as solar and wind power (Martins et al., 2005).

Knowledge of steering wind behavior and
velocity, as well rainfall, temperature, relative air
humidity, evaporation, global solar radiation, dew, fog,
hail, frost, and snow, among others, is an essential in
decision-making related to agricultural activities and the
need to explore clean sources of energy. In this sense, the
statistical distribution of wind speeds is an important tool
for the evaluation of wind energy potential and its
performance in energy conversion systems.

A theoretical distribution is an abstract
mathematical form or specific format of a frequency of
values of a given variable. Some of these mathematical
forms appear naturally as a consequence of certain
species of data generating processes, and they may
concisely representing variations in a set of data. Even
when there is no strong natural basis behind the choice of
a particular theoretical distribution, one can empirically
find that this distribution model represents a set of data
very well. The specific nature of a theoretical distribution
is determined by particular values of entities called
distribution parameters. Theoretical distributions, also
called parametric distributions, because their specific
attributes depend on the numerical values of their
parameters. For example, a normal or Gaussian
distribution is characterized by the bell shape. However,
to say that the average January temperature in a given
locality is well represented by a Gaussian distribution is
not very informative about the nature of the data, without
specifying what Gaussian distribution represents the data.
The knowledge of these distributions has important
practical consequences because the methods of analysis
for the observation data (random variable) that follow
different theoretical distributions are different.

The random variables associated with most of
the experiments can be represented by families of
statistical distributions, which are mathematical models
and whose properties such as mean, variance, and
geometric form are a function of few parameters.
Although there is an infinite diversity of families of
statistical distributions, their interest is varied, and only a
limited number has a broad field of application. A
distribution family is a distribution that depends on one or
more parameters. These parameters are classified based
on their geometric or physical interpretation, and
determine the location, variability, and shape of the
distribution, and belong to one of the following types: i)
location parameter; ii) scale parameter and iii) shape
parameter (Pedrosa and Gama, 2004).

The study of the behavior of rainfall, relative
humidity, evaporation, wind direction and speed, global
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solar radiation, dew, fog, hail, frost, and snow, among
others, is an important tool in decision making related to
agricultural and human activities in construction and
tourism. Among these climatic variables, the global solar
radiation, defined as the total energy emitted by the sun,
which affects the terrestrial surface, with wavelengths
between 150 and 4000 nm (Rosenberg et al., 1980; Slater,
1980; Sampaio et al., 1999; Cargnelutti Filho, 2004) is
fundamental in relation to agricultural activities.

The simple construction of a histogram of
frequency for the visualization of the sample data is
insufficient to infer, among the several known probability
density distributions, which one best fit the data under
study. Therefore, it is necessary to use criteria tests and
Goodness-of-Fit tests to verify if the probability
distribution of the data can be represented by a certainly
known probability distribution function.

There are several distributions of probability for
discrete and continuous random variables. The Bernoulli,
Binomial, Negative Binomial, Hypergeometric,
Geometric, and Poisson are suitable for discrete data.
Continuous random variables are adjusted to Uniform,
Normal, Log-Normal, Gamma, Weibull, Gumbel,
Bponential, Beta, Chi-square, Student’s-t, Fisher-
Snendecor distributions, and others.

Studies of probability distribution adjustments or
probability estimates using theoretical probability
distribution functions for climatic variables such as
rainfall (Berlato, 1987, Botelho and Morais, 1999;
Sampaio et al., 1999; Catalunha et al., 2002; Murta et al.,
2005), air temperature (Mota et al., 1999; Buriol et al.,
2000; Assis et al., 2004) and the solar radiation (Buriol et
al., 2001; Assis et al., 2004) have benefited the planning
activities, reducing probable climatic risks.

Goodness-of-fit tests such as Kolmogorov-
Smirnov, Qui-square, Cramer \on-Mises, Anderson
Darling, Kuiper, Lilliefors, Shapiro-Wilk and the
Maximum Likelihood Logarithm (Campos, 1983; Assis et
al., 1996; Moretin and Bussab, 2004; Cooke, 1993) are
used to compare the empirical probabilities of a variable
with the theoretical probabilities estimated by a
distribution function under test. The sample values can be
reasonably considered as coming from a population with
that theoretical distribution. The Maximum Likelihood
Logarithm shows a good quality of fit if its value is
negative and the lowest possible (Cooke, 1993). In the
Goodness-of-Fit tests, the null hypothesis (Ho) assumes
that the sampled distribution does not differ from the
theoretical distribution specified (Normal, Log-Normal,
Beta, Range, Log-Pearson, Gumbel, Weibull and others),
and the estimated parameters are based on the sample data
(Assis et al., 1996; Catalunya et al., 2002).

The Log-Normal distribution has proven to be
satisfactory to fit data of maximum air temperature in the
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city of Iguatu, Ceard, Brazil, according to the Chi-square
and Kolmogorov-Smirmov Goodness-of-Fit tests (Aradjo
et al., 2011). For the precipitation data of Pernambuco
State during the months of January to July 2015 (Lima et
al., 2015), a set of distributions was adjusted (Normal,
Log-normal, Gamma, Beta, Weibull 2P and Weibull 3P),
and different distributions were suitable for distinct
months of the year. Weibull 3P best fit the months of
January February, March, May and July, while April was
best fitted by a Normal function and June by a Gamma
function (Lima et al., 2015). Rodrigues et al. (2014) tested
the Exponential, Range, Log-normal, Pareto and Weibull
probability distributions to modeling the intensity of
droughts in Laranjeiras do Sul in the State of Paran4, in a
historical series of 30 years. All distributions analyzed,
except the Pareto distribution, presented a good fit, but
Gamma and Weibull distributions were more suitable to
the observed data. The corrected Akaike information
criterion, the likelihood ratio, and the histogram
comparison indicated that the Gamma distribution
obtained better adjustment of the data, followed by the
Weibull distribution (Rodrigues et al., 2014).

Kist and Virgens Filho (2015) modeling the
rainfall data in the state of Parand for a historical series of
thirty-year (1980-2009) in 29 locations, found that the
Mixed Exponential distribution adjusted better to the data,
followed by Gamma and Weibull distributions. They
conclude that if the software used to adjust the
distributions does not provide the Mixed Exponential
distribution, the data can be better simulated from the
Gamma distribution.

Gumbel probability density distribution model
was used for data of absolute minimum monthly and
annual temperatures (May to September) and frost
incidence, for a series of thirty years referring to twenty
locations in the State of Sdo Paulo. The parameters of the
probability density function of the distribution were
estimated for all locations and periods analyzed and
showed a good fit between the observed frequencies and
the Gumbel distribution, independently of the time of
occurrence and locality. Using suitable probabilistic or
stochastic models, the risk levels of absolute minimum
temperatures and frosts can be estimated at different
periods of the year using the calculated parameters (a and
p), based on historical series of this information.

Some papers use empirical classification
employing the relative frequency of occurrence of
minimum temperatures to estimate the unconditional
probabilities. The problem, according to Soares and Dias
(1986), is the sample size, which may be insufficient to
obtain stable probability values. Conrad and Pollak
(1950) recommend series of at least thirty years to obtain
representative results. For example, Camargo (1977), in a
study of the occurrence of low temperatures in Campinas
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(SP), for the period from 1890 to 1975, considered
temperatures under a meteorological shelter below 2.5 °C
as representative of frost. Ortolani et al. (1981), found
2°C as a predictor of frost, using the historical series from
1962 to 1980, in eight localities of Sdo Paulo. The
adoption of 2 ° C as the limit was based on the average
difference between the air temperature in the
meteorological shelter and the grass temperature in frost
nights, which is of the order of 5.6 ° C (Fagnani and
Pinto, 1981). Considering the air temperature of 2 ° C,
therefore, the leaf has a temperature of -3.6 ° C, close to
the value found by Camargo and Salati (1967) and Pinto
et al. (1977, 1978) as the limit for the appearance of
damages in coffee trees. Using a relative frequency, with
a series of twenty years of data, Soares and Dias (1986)
defined for the city of Sdo Paulo the probability of
occurrence of daily minimum temperatures, at monthly
level, lower than 10 and 15 ° C.

The wuse of suitable probabilistic models
introduces mathematical precision, allowing for more
consistent studies of historical data series. Arruda et al.
(1981) tested the BExtreme Values and Normal
distributions for absolute minimum temperature in a
series of 50 years for the regions of Campinas for June
and July. The authors found concluded that both
distributions are recommended to describe minimum
temperature data. Silva et al. (1986) in a series of 69 years
of daily minimum temperature data for April to
September in the city of Lavras (MG), found that the
Extreme values distribution best fit the data. By using the
model of extreme values for annual absolute minimum
temperatures, referring to several locations in the State of
Sao Paulo and Mato Grosso do Sul, Camargo et al. (1990)
identified areas of frost risk, observing large gradients of
probability values.

The climate is a factor of great influence in the
control of the growth of the plants. Moreover, agricultural
productivities are probabilistic elements (random
variables), in the sense that they depend on climatic
variables, such as temperature and global solar radiation
of the region during the growing season of a crop.
Dallacort et al. (2011), for example, found that the
probability of precipitation in Tangara da Serra is
between 40 and 50% probability for the rainy months and
between 30 and 40% for the months without rainfall,
using the Incomplete Gamma distribution. Based on the
results, this type of research assists in the elaboration of
irrigation projects for the municipality of Tangara da
Serra in the State of Mato Grosso, Brazil.

The use of probability density functions is
directly linked to the nature of the data. Some functions
have good estimation capacity for small numbers of data;
others require a large number of observations. Due to the
number of parameters of your equation, some can take

Page | 68


https://dx.doi.org/10.22161/ijaers.6.5.10
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.10

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

different forms, suitable for a larger number of cases,
being more flexible. Respecting the representativeness
aspect of the data, the estimates of the function
parameters for a given region can be established without
prejudice to the precision in the estimation of probability
(Catalunha et al., 2002).

The adjustment of probabilistic models to daily
rainfall data, plant growth productivity and a summary of
these data represents an efficient technique for the
analysis of this information. Each frequency distribution
can be approximated through the use of probability
density equations with some parameters extracted from
the sample in question. The use or not of a distribution
resides in its capacity to estimate the observed data, based
on its parameters, and this capacity is measured through
Goodness-of-Fit tests (Almeida, 1995).

Some previous papers have described the wind
patterns to suggest control practices such as the use of
windbreaks and also to identify sites with wind potential
for energy (Munhoz and Garcia 2008; Pereira et al., 2009;
Beruski et al., 2009). Pereira et al. (2009), for example,
conclude that in the winter and spring, the winds blow
with intensity higher than the average, with September
having the highest values. According to the authors, in the
summer and autumn, the winds have values below the
average. The mean wind velocity data indicate that the
wind potential can be exploited in the municipalities of
Cascavel, Ponta Grossa and Clevelandia among the
analyzed sites, which are also the most outstanding areas
for the implementation of windbreaks. Beruski et al.
(2009) concluded that the gamma distribution was better
at adjusting the mean wind speed data, considered a good
model to represent the data of the region of Lapa, PR.

Based on the given information and in the
absence of studies using probability distribution functions
to describe the wind pattern for Rio Grande do Norte, this
work has the objective of determining the monthly
average values assumed by the wind speed in the city of
Mossord, RN, through the Beta probability density
distribution, analyzing the potential for generating energy.

. MATERIAL METHODS

The average wind speed data in km/day were
obtained from a series of 38 years (1970 to 2007) of the
data records of the UFERSA Meteorological Station
(Federal Rural Semi-Arid University) in Mossord. The
data was sampled at 10m, coordinates 5°11' S e 37°20' W,
18m of altitude, average annual temperature of around
275 °C and relative humidity of 68.9% (Carmo filho et
al., 1991). According to Koppen's climatic classification,
the climate of Mossor0 is of the type BSwh ', that is, hot
and dry.

In each month of the year, the data of the series
were adjusted to the beta probability distribution model.
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The beta density function can be expressed as follows
(Falls, 1973; Haan and barfield, 1973):

B(X)= - r(p+Q)(x_ajp_1.(1—H)q_l

(b—a) T(p)[(q)\b-a b-a

a and b correspond to the smallest and highest
value of the data series, respectively, I" is the symbol of
the gamma function of the respective variables, p and g
are parameters of the beta distribution and x is the value
of the variable under analysis. The estimation of the
parameters p and ¢ is done from the moment’s method
(Pearson, 1934). The density function of the beta
distribution takes the following form:

B(x) =~ LD () (1-x )"

(p)I'(a)

In which, 0 < X <1, forp >1 and q > 1. The
numerical integration of this equation configures the
probability of values occurrence to any value of x within
the considered interval.

The main method to estimate its parameters is
the maximum likelihood method, whose estimators have
the four desirable properties of a good estimator which
are: non-biased or non-addictive, consistent or coherent,
efficient as well as sufficient, which must satisfy the
conditiona > 0 (by definition) (Thom, 1958 e 1966;
Catalunha et al., 2002; Bussab and Morettin, 2017;
Casella and Berger, 2018).

The moment’s method is a statistical inference
tool to obtain estimates of population parameters, being
one of the simplest and oldest to obtain estimators of one
or more parameters of a distribution. The estimators are
obtained by replacing the moments of the sample in the
expressions representing the moments in the population,
i.e., the basic idea is to use the moments of the sample to
estimate the corresponding moments of the population,
and, from there, to estimate the parameters of interest
(Murteira et al., 2001). Let X1, Xz, .., Xn be a random
sample of a given population with probability function
(density) fd.p,: f(x 01, 62, ..., 6k) that depends on k
parameters. Assuming that there are ordinary moments of
population x these are functions of k parameters. The
method of the moments consider that the estimators of the
ordinary moments are given by ordinary sampling

moments, that is, 24 =M,,r=1,...,K. Some forms of
estimating the parameters of the Beta distribution were
developed, contributing, along with their flexibility of
forms, to their use in several areas.

We used the Kolmogorov-Smirnov test to
evaluate the fit of the mean values of monthly wind speed
to the beta probability density function. This test uses the
values estimated through a specific and known theoretical
(or real) distribution of the event F(X), which in the case
of this study corresponds to the values determined by the
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Beta density function, to data coming from an empirical
distribution estimated with the observed values S(X). As a
way of characterizing the study area, the present work
estimated the wind speed values at the following
probability levels: 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90 and 95%. The analysis was

performed in the free statistical program VTFIT (Cooke,
1993; Campos, 1983; Siegel, 2006).

. RESULTS AND DISCUSSION

We observed that the highest wind speed was
verified in October and November, and the lowest values
in the months of March to May (Table 1 and Figure 1).

Table.1: Estimated average values of wind speed (Km/day) in function of probability level [p(x <X)] for the city of
Mossor6-RN, 2018.

PROBABILITY
LEVEL JAN FEV MAR ABR MAI JUN JUL AGO SET OUT NOV DEzZ
5 615,57 530.08 419.14 519.49 383.04 400.02 476.46 546.28 574.01 636.22 638.95 628.65
10 583.41 505.79 380.98 439.08 343.72 368.89 434.18 504.36 553.42 603.61 609.52 593.00
15 557.26 484.01 355.87 38542 318.04 34557 40411 47492 536.84 579.75 587.21 565.89
20 534.14 46353 336.41 344.04 298.24 326.08 379.85 451.42 52227 560.05 568.34 543.04
25 512.89 44385 320.11 309.88 281.75 30891 359.07 43148 508.90 542.83 55157 522.85
30 492.88 424.66 305.84 28056 267.36 293.31 340.65 413.95 496.34 527.27 536.19 504.50
35 47373 40578 29295 25472 25442 27885 323.94 398.18 48432 512.88 521.79 487.49
40 455,21 387.04 281.03 23153 24251 265.24 30851 383.74 47268 499.34 508.10 47151
45 437.07 368.34 269.81 21042 231.32 25227 294.08 370.36 461.27 486.44 49493 456.34
50 419.16 34958 259.12 191.01 220.70 239.79 280.45 357.82 449.99 474.00 482.12 441.80
55 401.33 330.62 24871 17299 21041 227.67 267.44 34598 43874 461.89 469.55 427.77
60 38346 311.36 23849 156.16 200.34 21580 254.93 334.71 427.42 44999 457.08 414.13
65 365.41 291.68 228.30 140.33 190.34 204.09 24281 323.91 41594 438.16 444.62 400.78
70 346.97 27141 218.00 12537 180.28 19242 230.99 31349 404.14 426.31 432.02 387.65
75 32792 250.34 207.38 111.17 169.97 180.69 219.33 303.38 391.89 414.26 419.13 374.60
80 307.97 22816 196.19 9763 159.14 168.74 207.73 29349 378.93 401.83 405.74 361.53
85 286.59 204.38 183.98 84.67 147.42 156.33 196.05 283.72 364.93 388.70 391.50 348.29
90 26290 178.09 169.95 7225 134.06 143.12 184.02 27396 349.15 37436 375.83 334.62
95 23458 14710 151.74 6022 11696 128.18 171.11 26394 329.83 357.46 357.15 319.93
Average monthly windy speed
§ 600
Q500 —e— Monthly observed
> value
= 400 *
5 300 AEN i .
E 200 e - \ézltl;ed?ssttrlirgjttiig Zf
aé’ 100 /"—"’/ 90% of confidence
e e
E 0 S Value estimated by
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12 3 4 5 6 7 8 9 101112 95% of confidence
Months

Fig.1: Average values of wind speed of the Mossoro city, RN, Brazil, 2018.

The wind speed varies depending on the region
and the season. In general, in Brazil, the strongest winds
occur in early spring and the weakest in early summer
(Biscaro, 2007), this fact confirms the analysis of the data
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in Table 1 and Figure 1. It should be verified that the
highest value of the average wind speed for Mossoro, RN,
occurred in October and November. Similar results were
obtained by Leite and Filho (2006) in Ponta Grossa, PR.

Page | 70


https://dx.doi.org/10.22161/ijaers.6.5.10
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.10

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

The period of highest average wind velocity occurred in
the spring, from September to December; and the lowest
average speed occurs in March to May. The wind speed is
directly proportional to the values of the radiation
balance. Therefore, it explains the low values of wind
speed in late summer and early fall (Biscaro, 2007).

The present study provided subsidies for the use
of this available energy to guide energy engineering
studies, as well as in related areas. It was verified that the
region of Mossor6, RN, constitutes a possible region for
obtaining wind energy, this is because the North and
Northeast regions of Brazil have the highest wind power,
which seen occur in and November. The highest wind
speed values were 357.46 Km/day and 357.15 Km/day
(95% of probability), respectively (Table 1), and that the
lowest values were found from March to May, with an
average 100 km/day (Figure 1).

The maximum value, therefore, presents a small
probability of occurrence. We can verify that the
probability of occurring a value less or equal to this event
would be greater than 95% (Table 1). It is also noted from
Table 1 that at a 95% probability level, the estimated
wind speed is 116.96 km/day for May. Similar results
were obtained by Martins (1993), Marques Janior et al.
(1995) and Silva et al. (1997) for other regions. In these
studies, all the authors were unanimous about the local
possibilities for using this climatic element as an
alternative energy source. The average speed in Mossoro
is higher (486.91 km/day) than the found by the authors
(220.37 km/day), showing to be a region of high potential
for the rational and directed exploration of wind energy.

The estimated theoretical and calculated
probabilities by the beta function for the wind speed data
were all adjusted to the 10% probability level according
to the Kolmogorov-Smirnov Goodness-of-Fit test. The
results indicate that the meteorological event discussed
can be adequately represented through the distribution of
beta probability density function when analyzed monthly
average periods. Thus, the adjusted model for this random
climate variable can be used by researchers in general to
perform probabilistic forecasts, estimate wind speed
values, make comparisons between phenomena of the
same nature, and analyze the location of historical series
and study variability or scale of this variable. Also is
possible to analyze the asymmetry and kurtosis or
flattening of frequency distributions of the variable under
investigation, as well as to make statistical inferences,
through the construction of confidence intervals and the
application of hypothesis tests or of significance, among
other types of statistical analysis.

v. CONCLUSIONS

www.ijaers.com

The mean velocity data of the winds indicates a
possible wind potential to be used in the region of
Mossord, RN, and should be evaluated by complementary
studies.

The beta probability density distribution showed
a good fit for all months of the year, and is therefore
adequate for this type of study, in this locality and
evaluated times.

REFERENCES

[1] Almeida, R. M. B. (1995) Climatic characteristics of
the rainfall regime in Minas Gerais. 64p. Masterthesis.
Federal University of Vigosa.

[2] Aradjo, E. M., Silva, I. N., Oliveira, J. B., Cavalcante
Junior, E. G, & Almeida, B. M. (2011). Probabilidades
quinzenais de ocorréncia de temperaturas maximas do
ar na cidade de Iguatu-Ce. Revista Brasileira de
Agricultura Irrigada, 5(1), 48-53.
https://doi.org/10.7127/rbai.v5n100039

[3] Alvares, C. A., Stape, J. L., Sentelhas, P. C,
Gongalves, J. L. M., & Sparovek, G. (2013). Kdppen’s
climate classification map for Brazil. Meteorologische
Zeitschrift, 404(22), 711-728. https://doi.org/10.1127/
(0941-2948/2013/0507

[4] Arruda, H. V., Pinto, H. S., & Penteado, R. S. (1981).
Modelos probabilisticos para a interpretacdo da
ocorréncia de temperaturas minimas na regido de
Campinas-SP. Sociedade Brasileira de
Agrometeorologia, 2, 143-145.

[5] Assis, F. N., Arruda, H. V., & Perreira, A. R. (1996).
Aplicagbes de estatistica a climatologia: Teoria e
prética (p. 161). Pelotas: Ed. Universitaria UFPel.

[6] Assis,J.P., Neto, D. D., Manfron, P. A., Martin, T. N.,
Sparovek, G,, & Tim M. T. C. (2004). Ajuste de séries
histéricas de temperatura e radiacdo solar global diria
as fungdes densidade de probabilidade normal e log-
normal, em Piracicaba, SP. Revista Brasileira de
Agrometeorologia, 12(1), 113-121.

[7]1 Bergamaschi, H.; Guardagnin, M. R.; Cardoso, L. S.;
Silva, MIG. (2003). Climate of the BExperimental
Station of the UFRGS and coverage area. 78p. Porto
Alegre: UFRGS.

[8] Berlato, M. A. (1987). Modelo de relacdo entre o
rendimento de grdos de soja e o déficit hidrico para o
Estado do Rio Grande do Sul (93 f. Tese (Doutorado),
Instituto Nacional de Pesquisas Espaciais, Sdo José
dos Campos, SP).

[9] Beruski, G. C, Leite, M. L., Virgensfilho, J. S,
Adacheski, P. A., Oliveira, A. V. (2009) Probabilistic
analysis of the average speed and characterization of
the predominant wind direction in the city of Lapa/PR.
Revista Ra"Ega, Curitiba, Editora UFPR. (17):65-75.

[10] Biscaro, G. A. (2007) Basic agricultural meteorology.
1. ed. UNI-GRAF- Grafica & Editora Unido Ltda.
Cassilandia- MS.. 87p.

Page | 71


https://dx.doi.org/10.22161/ijaers.6.5.10
http://www.ijaers.com/
https://doi.org/10.7127/rbai.v5n100039

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.10

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

[11] Botelho, V. A., & Morais, A. R. (1999). Estimativas
dos pardmetros da distribuicdo gama de dados
pluviométricos do Municipio de Lavras, Estado de
Minas Cerais. Ciéncia e Agrotecnologia, 23(1), 697-
706.

[12] Blain, G. C,, Piedade, S. M. S., Camargo, M. B. P., &
Giarolla, A. (2007). Monthly rainfall temporal
distribution observed in the agronomic institute
weather station at Campinas, S&o Paulo State, Brazil.
Bragantia, 66 (2).

[13] Bussab, WO, Morettin, PA. (2017) Basic statistics. 9.
ed. Saraiva, Sdo Paulo-SP,576 p.

[14] Buriol, G. A., Heldwein, A., Estefanel, B., Matzenauer,
V., & Marcon, R. I. A. (2001). Probabilidade de
ocorréncia de valores de radiacdo solar prejudiciais ao
cultivo do pepineiro na regido do baixo vale do
Taquari, RS. Pesquisa AgropecuariaGaucha, 7(2), 97-
104.

[15] Camargo, A. P. (1977). Frequéncia das geadas
excepcionais como as de julho de 1975 (pp. 1-3).
Seminario Internacional sobre Climatologia no
Hemisfério Sul, Campinas.

[16] Camargo, A. R., & Salati, E. (1967). Determinacién de
la temperatura letal para hojas de café en noches de
heladas. Café, 8(3), 12-15.

[17] Camargo, M. B. P., Pedro Junior, M. J., Alfonsi, R. R,
Ortolani, A. A., Brunini, O., & Chiavegato, O. M. P.
(1990). Guia agrometeoroldgico do agricultor irrigante:
n°4. Probabilidade de ocorréncia de geadas nos Estados
de S&o Paulo e Mato Grosso do Sul (Boletimtécnico,
136, p. 10). Campinas, Instituto Agronémico. Retrieved
from
http://www.scielo.br/scielo.php?script=sci_arttex&pid=
S0006-87051993000200008

[18] Campos, H. (1983). Non-parametric statistics (4th ed.,
p. 49). Piracicaba: ESALQ/USP.

[19] CargneluttiFilho, A., Matzenauer, R., & Trindad, J. K.
(2004). Ajustes de fungbes de distribuicdo de
probabilidade a radiacédo solarglobalno Estado do Rio
Grande do Sul. Pesquisa Agropecuaria Brasileira,
39(12), 1157-1166. https://doi.org/10.1590/S0100-
204X2004001200001

[20] Carmo-Filho, F., Sobrinho, J. E., & Maia Neto J. M.
(1991). Dados climatolégicos de Mossor6: Um
municipio semiarido nordestino (p. 121). Mossord, RN:
UFERSA.

[21] Casella, G., Berger, R. L. (2018). Statistical Inference
(2nd ed., p. 612). Cengage Learning, Sdo Paulo.

[22] Catalunha, M. J., Sediyama, G. C,, Leal, B. G,, Soares,
C. P. B, & Ribeiro, A., (2002). Aplicacdo de cinco
funcbes densidade de probabilidade a séries de
precipitacdo pluvial no Estado de Minas GCerais.
Revista Brasileira de Agrometeorologia, 10(1), 153-
162.

[23] Conrad, V., & Pollak, L. W. (1950). Methods in
climatology (p. 459). Cambridge, Harvard University
Press.

www.ijaers.com

[24] Retrieved from
http://www.hup.harvard.edu/catalog.php?isbn=978067
4187856

[25] Cooke, R. A. (1993). VTFIT: A routine for fitting
homogenous Probability density functions. User
documentation (p. 21). Blacksburg: Department of
agricultural Engineering. Virginia,
Polytecnic Institute. Retrieved from
citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.49
6...

[26] Dallacort, R., Martins, J. A., Inoue, M. H., Freitas,P. S.
L., & Coletti, A. J. (2011). Distribuicdo das chuvas no
municipio de Tangara da Serra, médio norte do Estado
de Mato Grosso, Brasil. Acta Scientiarum Agronomy,
33(2), 193-200.
https://doi.org/10.4025/actasciagron.v33i2.5838

[27] Fagnani, M. A., & Pinto H. S. (1981). Simulag¢éo de
temperaturas de folhas de cafeeiros emnoites sujeitas a
geadas de irradiacdo. Sociedade Brasileira de
Agrometeorologia, 139-142.

[28] Falls, LW. (1973) The Beta distribution: a statistical
model for word cloud cover. Alabama : NASA, 6 p.
(Tecnical Memorandum). TMX - 64714).

[29] Haan, C. T, Barfield, B. J. (1973) Data stimulation
from probability distributions. Transactions of the
ASAE. St. Joseph, 16(2):374-377.

[30] Kist, A., & Virgens Filho, J. S. (2015). Andlise
probabilistica da distribuicdo de dados diarios de chuva
no estado do Parana. Revista Ambiental Agua, 10(1),
172-181.

[31] Leite, M. L., & Filho, J. S. V. (2006) Evaluation of
average speed and predominant direction of wind in
Ponta Grossa — PR. Revista Brasileira
Agrometeorologia, 14(2):157-167.

[32] Lima, R. B., Oliveira, C. P., Silva, D. A., Sousa, C. S.
C., & Souza, R. N. (2015). Modelagem probabilistica
da precipitagdo pluviométrica para o estado de
Pernambuco. Congresso Técnico Cientifico da
Engenharia e da Agronomia CONTECC. Centro de
Eventos do Ceara-Fortaleza-CE 15 a 18 de Setembro
de 2015.

[33] Lima, C. R. (2003) Energy, society and sustainable
development: the case of Agua Clara - MS. An. 3. Enc.
Energ. Meio Rural.

[34] Lima, R. B., Oliveira, C. P, Silva, D. A., Sousa, C. S.
C., & Souza, R. N. (2015). Probabilistic modeling of
rainfall for the state of Pernambuco. Congresso
Técnico Cientifico da Engenharia e da Agronomia
CONTECC’ 2015 Centro de Eventos do Ceard -
Fortaleza - CE 15 a 18 de setembro.

[35] Marques Junior, S., Valaddo, L. T., Vieira, A.R.R,, &
Moura, M. V. T. (1995). Wind data analysis for
Botucatu - SP region using the Beta distribution.
Revista Brasileirade Agrometeorologia, Santa Maria,
3:129-132.

[36] Martins, D. (1993) Wind behavior of the region of
Botucatu-SP. In: CONGRESSO BRASILEITO DE

Page | 72


https://dx.doi.org/10.22161/ijaers.6.5.10
http://www.ijaers.com/
http://www.scielo.br/scielo.php?script=sci_arttex&pid=S0006-87051993000200008
http://www.scielo.br/scielo.php?script=sci_arttex&pid=S0006-87051993000200008
https://doi.org/10.1590/S0100-204X2004001200001
https://doi.org/10.1590/S0100-204X2004001200001
http://www.hup.harvard.edu/catalog.php?isbn=9780674187856
http://www.hup.harvard.edu/catalog.php?isbn=9780674187856
https://doi.org/10.4025/actasciagron.v33i2.5838

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.10

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

ENGENHARIA AGRICOLA, 22, llhéus, BA. Anais...
Ilhéus: Sociedade Brasileira de Engenharia Agricola-
Comissdo Executiva do Plano da Lavoura Cacaueira:
Centro de Pesquisa do Cacau, 2:815-825.

[37] Martins, F. R., Pereira, E. B., Yamashita, C., Pereira, S.
V., & Neto, SLM. (2005). Climate-environmental
database applied to the energy sector - SONDAN
Project. Anais XIlI Simpésio Brasileiro de
Sensoriamento Remoto, Goiania, Brasil, 16-21 abril
2005, INPE, p. 3563-3570.

[38] Morettin, P. A., & Bussab, W. O. (2004) Basic
statistics. 4. ed. S&o Paulo: Saraiva, 526p.

[39] Munhoz,F. C., & Garcia, A. (2008) Characterization of
the predominant wind speed and wind direction at
Ituverava, S8o Paulo State, Brazil. Revista Brasileira
de Meteorologia, 23 (1):30-34.

[40] Murta, R. M., Teodoro, S.M., Bonomo, P., & Chaves,
M.A. (2005). Monthly rainfall in levels of probability
by the gamma distribution for two places of the
southwest of Bahia State. Ciénc. Agrotec., Lavras,
29(5):988-994.

[41] Murteira, B., Ribeiro, CS., & Silva, J. A. (2001).
Pimenta, C. Introduction to Statistics. McGraw-Hill.
Portugal. 688 p.

[42] Ortolanl, A. A., Camargo, M. B. P., & Angellocci, L.
R. (1981). Frequency offrost in the State of Sdo Paulo.
In: CONGRESSO BRASILEIRO DE
AGROMETEOROLOGIA, 2, Pelotas. Resumos
ampliados dos trabalhos apresentados nas sessdes
técnicas. Pelotas, Sociedade Brasileira de
Agrometeorologia, p. 146-148.

[43] Pearson, K. (1934). Tables of the incomplete Beta
function. London: University College, Biometriks
Office, 494 p.

[44] Pedrosa, A. C, & Gama, S. M. A. (2004).
Computational introduction to probability and
statistics. Porto Editora Ltda. Porto, Portugal. 608 p.

[45] Pereira, L. M. P., Caramori, P. H., Ricce, W. S, Silva,
D. A. B, Ely, DF., Galdino, J., & Costa, A. B. (2009).
Characterization of the wind regime in the State of
Parana, XVI Congresso Brasileiro de
Agrometeorologia-22a 25 de Setembro de 2009 — Gran
Darrell Minas Hotel, Eventos e Convencdes-Belo
Horizonte - MG.

[46] Pinto, H. S., Camargo, M. B. P., Nobrega, M., &
Ortolani, A. A. A. (1978) computational system for
collecting frost damage to the coffee industry in the
State of S&o Paulo. In: CONGRESSO BRASILEIRO DE
PESQUISAS CAFEEIRAS, 6., Ribeirdo Preto.
Resumos. Rio de Janeiro, IBC-GERCA, p.145-147.

[47] Pinto, H. S., Tarifa, J. R., Alfonsi, R. R.,, & Pedro
Junior, M. J. (1977). Estimation of frost damage in
coffee trees in the State of Sdo Paulo, Brazil. American
Meteorological Society, 37-38.

[48] Prela-Pantano, A., Rolin, G. S., & Camargo, M. B. P.
(2009). Probabilidade de ocorréncia de temperaturas
minimas menores que 5 °C na regido do médio

www.ijaers.com

Paranapanema. Bragantia,  68(1), 279-284.
https://doi.org/ 10.1590/S0006-87052009000100030

[49] Rodrigues, J. A., Silva, A. P.C. M., & Santos Filho, J.
(2014). Uso de distribuicBes de probabilidade na
modelagem de intensidade de secas ocorridas em
laranjeiras do sul. Revista Brasileira Biometria, 32(4),
570-583.

[50] Rosenberg, NJ. (1974). Microclimate: the biological
environment. New York: Hohn Wiley & Sons,315p.

[51] Sampaio, S. C., Corréa, M. M., Souza, M. R,
Guimarédes, J. C., & Silva, A. M. (1999). Precipitagdo
provévelpara o municipio de Lavras/MG, utilizando a
distribuicdo Log-Normal. Ciéncia e Agrotecnologia,
23(2), 382-389.

[52] Slater, PN. (1980). Remote sensing, optics and optical
systems. Massachussets: Addison-Wesley, 575p.

[53] Siegel, S. (2006). Non-parametric statistics for the
behavioral sciences. 2. ed. Editora artmed, 448 p.

[54] Silva, J. B., Zanusso, J. F., & Silveira, D. L. M. (1997).
Study of wind speed and direction in Pelotas, RS.
Revista Brasileirade Agrometeorologia, Santa Maria,
5(2):227-235.

[55] Silva, 1., Castro Neto, P., & Silveira, J. V. (1986).
Epoca e probabilidade de ocorréncia de temperaturas
minimas abaixo de dado valor, paraaregido de Lavras,
MG. Ciéncia e Pratica, 10(2), 210-219.

[56] Soares, J. R., & Dias, M. F. S. (1986). Probabilidade de
ocorréncia de alguns eventos meteoroldgicos extremos
na cidade de Sdo Paulo. Revista Brasileira de
Meteorologia, 2(1), 67-75.

[57] Terciote, R. Energy efficiency of an isolated eolian
energy system. 2005. <
http://www.feagri.unicamp.br/energia/agre2002/pdf/01
00.pdf.>  Acesso em: 06/04/2018.

[58] Thom, H. C. S. (1966). Some methods of climatological
analysis (Technical Notes, 81, p. 50). Roma: FAO.
Retrieved from https://www.worldcat.org/.../some-
methods-of-climatological-anal...

[59] Thom, H. C. S. (1958). A note on the gama
distribuition. Monthly Weather Review, 86(2), 117-122.
https://doi.org/10.1175/1520-
0493(1958)086<0117:ANOT GD>2.0.CO;2.

Page | 73


https://dx.doi.org/10.22161/ijaers.6.5.10
http://www.ijaers.com/
http://www.feagri.unicamp.br/energia/agre2002/pdf/0100.pdf
http://www.feagri.unicamp.br/energia/agre2002/pdf/0100.pdf
https://www.worldcat.org/.../some-methods-of-climatological-anal
https://www.worldcat.org/.../some-methods-of-climatological-anal

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.11

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

Impacts of Mining in Conservation Units in the

Brazilian Amazon

Diego Freitas Rodrigues?, Alan do Nascimento Pedrosa?, Leticia Alves de
Araudjo3, Janaina Accordi Junkes?

IProfessor of the Graduate Program in Society, Technologies and Public Policies, University Center Tiradentes.
2Master of Society, Technologies and Public Policies, University Center Tiradentes.
3Environmental Engineer, University Center Tiradentes.
4Professor of the Graduate Program in Society, Technologies and Public Policies, University Center Tiradentes.

Abstract— The aim of the study was to investigate the
relationship between the intensification of environmental
degradation, measured as deforestation, and authorized
mining activities within Conservation Units in the
Amazon biome using a mixed methodology combining the
use of the Leopold matrix and analysis of satellite images
obtained through Google Earth and Qgis. The hypothesis
was that mining activities in federal Conservation Units,
indirectly increase deforestation at the edges of, and even
inside, Conservation Units due to interest from other
sectors of the economy. In order to determine mining
incidence, the characteristics of institutional
environmental management mechanisms in Conservation
Units, and the profile of requests for and issuance of
mining licenses in protected areas, a sample of 30 cases
was selected and studied. Databases from several
agencieswere also employed and the Leopold matrix was
used to identify and classify different types of
environmental impact and detect correlations among
them.

Keywords— Amazon biome, Environmental Impact
Assessment, Greenhouse gases, Mining Activities,
Protected Areas.

I.  INTRODUCTION
Protected areas are defined spaces set aside for
environmental conservation or preservation, and
according to the International Union for Conservation of
Nature (IUCN, 2013), they cover approximately 14.6% of
the Earth’s surface and are fundamental policy tools for
biodiversity conservation. In Brazil, the establishment of
Conservation Units (COUNSs), following either a
sustainable use model or a full protection model, fulfills
that goal from the environmental policy perspective
(Rodrigues, 2014), but these models have legal loopholes
that allow economic activities with high environmental
impact, especially in sustainable-use COUNs. These
activities are mostly related to agriculture, animal
farming, and plant and mineral extractivism, which
mainly cause vegetation loss, soil impoverishment,
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flooding and river silting, temperature increases, and
habitat loss for plants and animals.

Habitat destruction is one of the main environmental
impacts of mining. According to Gomes, Palma and Silva
(2001), during mining activities, it is frequently observed
that the species with greater locomotion escape, and
sessile and sedentary species are crushed to death. In this
study, we adopt the definition of environmental impact by
Sanchez (2006) as an environmental unbalance caused by
economic activities and address mining in particular.

The aim of the present study was to evaluate the
incidence of legal mining in COUNs in the Brazilian
Amazon, main source of natural products in the world
(Andrade, 2007). Deforestation was considered the
dependent variable. A sample of 30 cases was selected to
determine mining incidence, the characteristics of
institutional environmental management mechanisms in
COUNSs, and the profile of requests for and issuance of
mining licenses in protected areas of the Amazon biome.

. MATERIAL AND METHODS

The methodology was based on descriptive statistics. The
Leopold matrix was used to identify and classify different
types of environmental impact and detect correlations
among them. Satellite images were analyzed using
Google Earth Pro software and Qgis software, and 30
cases of mining were identified within the states
composing the Amazonia Legal. The exsting mining
activities were studied, a check-list model of the resulting
impacts was proposed, and a correlation matrix was
created for these impacts.

Databases from several agencies were used. The Amazon
Deforestation ~ Monitoring  Project  (Projeto  de
Monitoramento do Desflorestamento na Amazonia Legal
— PRODES) database was used to develop the
deforestation indicator, and data on the characteristics of
COUNs and the National System of Conservation Units
(Sistema Nacional de Unidades de Conservagéo - SNUC)
were obtained from the Chico Mendes Institute for
Biodiversity Conservation (Instituto Chico Mendes de
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Biodiversidade - ICMBIio). Data on mining operations
were obtained from the National Department of Mineral
Production (Departamento Nacional de Producdo Mineral
- DNPM).

I1l. PROTECTED AREAS AND CONSERVATION
UNIT MODELS IN BRAZIL
Protected areas are defined and delimited geographical
spaces whose main function is the conservation and/or
preservation of natural and cultural resources (Medeiros,
2003). In Brazil, environmental resources are of little
political value, and there is little coordination of
environmental policy (Wanderley, 2009). A perverse
effect of this from the environmental perspective is public
policies related to infrastructure development and energy
safety that have required land-use changes in federal CUs
without due assessment of the economic potential of the
ecosystem services provided by the protected areas, such
as climate regulation or erosion control (Vatn, 2010).
The economic potential of COUNSs is related to activities
such as (1) the exploitation of forest products; (2) carbon
reserves, which are especially important to the
governmental goal of restricting greenhouse gas (GHG)
emissions; and (3) the production and conservation of
water resources (Rodrigues, 2014; Shiki, S., Shiki, S. F.
N, 2011). Act 9985 of 07/18/2000 created the SNUC to
establish and regulate COUNs, which are designated as
either fully protected or sustainable-use units. The
political and institutional mechanisms that create COUNs
(except for Ecological Stations and Biological Reserves)
are participatory; namely, they require public consultation
to decrease the possibility of friction during their
establishment.
Fully protected COUNSs include Ecological Stations,
Biological Reserves, National and State Parks, Natural
Monuments and Wildlife Refuges, and sustainable-use
COUNSs include Environmental Protection Areas, Areas
of Relevant Ecological Interest, National and State
Forests, Extractive Reserves, Fauna Reserves, Sustainable
Development Reserves, and Natural Heritage Reserves
(ICMBio, 2011). These areas quantitatively and
qualitatively benefit a variety of economic sectors such as
the considerable water resources composing the reservoirs
of hydroelectric plants that supply energy to cities and
industries. However, these benefits have little social and
political value (Medeiros et al., 2011), and they are not
considered viable indicators of economic growth in
political evaluations, thus exacerbating the tradeoff
between  economic growth and environmental
conservation (Rodrigues et al., 2015).
Regarding their potential to decrease GHG emissions in
Brazilb, COUNs maximize the potential for fighting
climate change (through forest carbon sequestration),
especially through changes in soil use (Domingues;

www.ijaers.com

Bermann, 2012). Deforestation is a predominant factor in
the Brazilian emission framework because it was
responsible for more than 60% of the total Brazilian GHG
emissions in 2005. According to Medeiros (2003), in
addition to avoiding emissions due to forest burning,
conservation units prevent the emission of gases
originating from activities such as animal farming and
agriculture, especially methane (CHs) and nitrous oxide
(N20), which have higher global warming potential than
COg; these gases were responsible for 10% to 19% of the
Brazilian greenhouse gas emissions in 2005.
Approximately 80% of global GHG emissions originate
from the burning of fossil fuels, meaning that economic
activities mobilize and release C that has been deposited
and retained in the subsoil for millions of years into the
atmosphere (IPCC, 2007). Although the actual value is
unknown, forest carbon sequestration under an optimistic
scenario may be equivalent to approximately 12 to 15%
of fossil fuel emissions (at the current emission rates)
over the next 50 years (Brown et al., 2001).

Although this is a positive scenario from the perspective
of Brazilian environmental assets and the use of COUNs
for carbon sequestration, as well as the reduction of GHG
emissions, there is a gap between the existing resources
(capacity of COUNs for forest carbon sequestration) and
the effective political valuation of COUNs in national
climate change policies. The economic, as well as the
fundamentally political (because they directly and
indirectly affect human populations), importance of
ecosystems resides in the diversity of their benefits to
humans, called environmental services, such as climate
regulation, carbon storage and sequestration, biodiversity
conservation, and soil conservation and regeneration
(Daly, 1990).

Many of the environmental services provided by COUNs
are seriously compromised due to the incredibly fast pace
at which externalities are imposed by a high-carbon
economy and the very poor and inadequate economic
(and consequently political) valuation of environmental
goods and services, by both the market and the
government (Fearnside, 1997).

It should be highlighted that although the type of use
model determines whether communities have greater or
less access to COUNs, as well as the presence of
extractive activities, conflicts over land-use planning in
areas that encompass COUNs may communicate a false
dilemma regarding the implementation of conservation
measures that either restrict direct and full human
interference or allow extractive activities that affect the
environment but are regulated by the responsible
environmental management agency. Ostrom (1990) noted
the limitations of exclusive approaches to the
management of common goods, such as the
environmental assets in COUNSs.
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The inclusion of the communities within or around
sustainable-use COUNSs in their co-management (through
a Management Council) affects the distribution of power
in decision making and political participation, resulting in
higher responsiveness and transparency in policies and
practices related to sustainable extractive activities
(Almeida, 2012; Colchester, 2004). Because sustainability
is a broad concept with little cohesion from the political
policy perspective, extractive activities with high
environmental and social impact, such as mining, are
included in COUNs, or COUNs are in areas directly
influenced by mining activity (Sanchez-Vazquez, L. et.
al, 2016; Rodrigues, 2016; Walter, M, 2008). To evaluate
the incidence of mining as a vector of deforestation in
COUNs in the Brazilian Amazon biome and its
dependence on the characteristics of the mining permit
profile and COUN management, the following aspects are
of interest.

IV. RESULTS AND DISCUSSION

4.1 ENVIRONMENTAL IMPACT OF MINING: CASE

STUDIES IN THEAMAZON BIOME
In addition to impacts that directly affect the interior of
COUNs, deforestation around COUNs are of equal
concern because they are predictive of future actions that
will impact the protected area, especially in a scenario
where lack of political interest has implicated in the lack
of control of deforestation processes, such as the reality in
the Amazonian ecosystem (Fearnside, 2006). These
impacts occur as edge effects; i.e., forest fragments
located in the middle of the CUs remain intact, while trees
on the edges of those fragments may be removed or
slowly die, increasingly exposing the edges to external
actions that can alter the environment and may decimate
an entire area (Martins, 2012).
Edge effects may result from exposure to climate, the
presence of parasites, the introduction of invasive species,
and other biological and/or chemical factors that degrade
the environment (Odum, 2013). Additionally, edge effects
alter the transition areas between plant communities;
these areas are known as ecotones and are very important
to the functional consolidation of COUNs and
biodiversity conservation. However, deforestation was
adopted as an indicator of environmental degradation in
the present study, so possible edge effects are considered
because agricultural, timber extraction, and mining
activities tend to expand according to their goals and may
destroy habitat near protected areas.
4.2 CONSERVATION UNITS
IMPACTED BY MINING
The deforestation of the Amazon, especially illegal
logging, has been one of the great challenges in Brazil.
The UN climate summit (COP 21) in Paris in 2015
established the goal of eliminating illegal deforestation
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throughout Brazil, intensifying the challenge of meeting
that goal (Bastian, 2016).

Mining, the independent variable and object of the
research in the present study, is an indicator of
deforestation in COUNSs in the Amazon biome. Mining
Titles in the Brazilian Amazon is shown in Fig. 1.
Generally, mining activities directly impact either
Extractivist Reserves or National Forests. The case of the
state of Pard, the second largest producer of minerals in
Brazil, illustrates this incidence of mining activities in
protected areas of the Amazon biome.

Fig. 1: Mining Titles in the Brazilian Amazon

Source: Qgis (Image altered by authors, 2017)

An analysis of 30 COUNSs, including a study of
deforestation up to 2014, identified mining activities
within and around COUNSs, Fig. 2. These activities in
protected areas and their resulting impacts can be
observed by analyzing satellite images from Landsat
satellites specifically prepared for analyzing the Earth.
This correlation between mining and the degradation of
the surrounding is observed when we consider the
relationship between mining interests, assessed based on
processes initiated by the DNPM that range from permits
for mineral prospecting to exraction licenses, and
deforestation in CUs, which is measured in km? by the
National Institute of Space Research (Instituto Nacional
de Pesquisas Espaciais — INPE).

R, e,
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Fig. 2: Spatial Association between Deforestation and
Mining
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Source: Qgis (Image altered by authors, 2017)
According to data from PRODES (2016), both
deforestation and the mining interests in COUNs in the
Amazon biome increased between 1997 and 2005. Of the
30 studied COUNSs, the following 10 exhibited the highest
deforestation between 1997 and 2014:

The Quilombo do Frexal Extractivist Reserve (Maranhdao)
is an extractive reserve in which deforestation reached
100.11%; i.e., the amount of original vegetation cover
removed exceeded the delimited area of the COUN,
according to data from the INPE. Similar to other
COUNSs, an area licensed for mining is located at the
border of the Quilombo do Frexal Extractivist Reserve.

The second COUN with the highest level of deforestation
was also an extractive reserve; 91.2% of the vegetation
was removed from the Mata Grande Extractivist Reserve
(Maranhdo). Although the cause of the deforestation was
not identified, there are several licensed mining areas
around this COUN, namely, a 24.89-hectare area located
607 meters away.

Itacaiunas National Forest (Para) is currently the third
most deforested COUN, with a 42.91% vegetation loss.
There is intensive mining activity around this forest
originating from the Carajas mining complex

The Sossego Mine, one of the largest mines in the region
with an area of 9.33 km? and a perimeter of 30.4 km, is
32.8 km from the COUN, and the Carajas Mine, with an
area of 42 km? (4,204 hectares) and a perimeter of 53.0
km, is 38.6 km away.

Additionally, the Bom Futuro Mine has a 32.3-km
perimeter and an area of 19.7 km?; it is located
approximately 19.5 km from Bom Futuro National Forest
(Ronddnia) and is responsible for the deforestation in this
region. The largest open pit mine, for bauxite extraction,
has had the greatest impact. Bauxite is used in aluminum
production, and its extraction may result in illegal hunting
and deforestation in addition to hydrological disturbances.
Other types of environmental damage originating from
this mine can be identified in the impact matrix (Fig. 3).
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The Leopold matrix is a checklist of human actions that
may cause environmental impacts and the environmental
components that may be affected by those actions.
However, the Bom Futuro National Forest was likely
already impacted as it is possible to verify in the Fig. 4,
referring to the period from 1996 to 2016, with 10 years
gap between images. The COUN showed already a
deforestation in the initial registry (1996) and, in 2006,
had a deforestation registered in 36.55%. The
deflorestation was expanded as can be seen in the image
of 2016.

Year 1996 Year 2006

Year 2016
Fig. 4: Deforestation in Bom Futuro National Forest
(Years — 1996, 2006, 2016)
Source: Google (Image altered by authors, 2016)

The Gurupi Biological Reserve (Maranhdo) was the
COUN with the fifth highest degree of deforestation,
although no mining or extractive activities were identified
around this COUN. However, the DNPM has identified
many mining interests within and outside its borders. In
this COUN, 28.53% of the original vegetation has been
removed, and in addition to mining requests, there is great
interest in mineral prospecting and extraction.

The Nascentes Biological Reserve in the Cachimbo
Mountains had the sixth highest degree of deforestation,
16.7%. A large area that had been deforested for pastures
and plantations was identified along the northern border
of the reserve. Regarding mining, only prospecting
permits were found for this COUN, but current data from
the DNPM (2016) indicate that there is a request for
mining in a 2.72-km? deforested area with a 13-km
perimeter located a few meters from the CU. Therefore, it
directly influences the CU.

Jamanxim National Forest (Pard) was the COUN with the
seventh highest loss of original vegetation at 11%, and
because this forest is very near the Nascentes Biological
Reserve in the Cachimbo Mountains, it is affected by the
same impacts described above (Fig. 5).
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Fig.5: Incidence of mining titles in the National Forest
Jamanxim

Source: Qgis (Image altered by authors, 2017)
However, although there is mineral prospecting in this
COUN, it is more affected by the deforestation in its
surroundings that is fueled by highway BR 163, which
directly affects both the Nascentes Biological Reserve and
Jamanxim National Forest among other COUNS.
Serra do Pardo National Park, with a deforested area of
6.6%, is also located in Para, the state with the highest
mining activity in the country. The entire area to the south
of this COUN is occupied by mining interests, most of
which are in prospecting or prospecting request phases.
Tapajés National Forest is also located in the state of
Par4, and it presents 6.5% deforestation within its
protected area and 47.3 km of deforestation in a
“fishbone” pattern in its surroundings due to the
construction of a highway. There are many requests for
mining and mineral prospecting, especially gold mining,
in the surroundings of this COUN.
The Verde Para Sempre Extractivist Reserve, also in the
state of Para, presented a 4% deforested area, and an
analysis of Google Earth images identified more than five
licensed mining areas 74.9 km to the west. However,
most deforested areas are to the south, where the first cuts
within the COUN were also observed.

43 AREAS OF INFLUENCE AND MANAGEMENT
MECHANIS MS

To evaluate whether the impact of mining is in fact
reflected in the COUN, influence areas, which are the
areas experiencing possible physical, biotic, and/or
socioeconomic changes resulting from mine implantation
and/or operation, were established. Criteria were
established to categorize COUN Indirect Influence Areas
(I1A), Direct Influence Areas (DIA), and Directly
Affected Areas (DAA) by mining operations.

In the present study, IIA were considered the areas
bordering mines at a distance up to 20 kmand up to 500
m from the licensed area when the area was considered of
interest but currently without extraction. Directly
Affected Areas were the areas with mining operation
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infrastructure, and DIA were considered the licensed
areas of interest without current extraction.

Regarding the management mechanisms, this study
considered cases where the COUN was managed by
management councils, management plans, or other
management tools. Institutional activities characterized by
a higher level of shared responsibility seem to facilitate
the implementation of public policies (Ostrom, 1990).
However, environmental policies are characterized by
their pronounced transversal character, so to increase their
efficacy, these measures should, in general, use the same
actors throughout the environmental policy formulation
and implementation cycle. Public resource management is
characterized by political transversality in that it involves
several institutions with their own “environmental
agendas” that will ultimately influence each other in
terms of environmental quality due to the low degree of
political coordination between different government
sectors and civil society (Sanchez, 2013).

Of the 30 COUNs evaluated, only 16 possessed all the
mechanisms conducive to good management. Of the
remaining 14, there was no management plan for the
Quilombo do Frexal Extractivist Reserve, and there was
no management mechanism for the Mata Grande
Extractivist Reserve, Bom Futuro National Forest, and
Itacaiunas National Forest, except for the COUN
establishment document. These were among the most
deforested areas in the Amazon biome

V. CONCLUSION
The present data revealed the importance of mining to the
Brazilian economy; mining generates jobs and income
and strengthens bonds with other countries through
international commerce. By contrast, mining is
considered a threat to species diversity in natural areas
and the main hydrographic basins.
Analysis of the data on mining in COUNs within the
Amazon biome revealed that Pard is the state with the
most mining interests, presenting several licenses in the
areas surrounding COUNSs, ranging from prospecting
licenses to the presence of already active mines extracting
minerals to supply several branches of industry.
Gold is the most abundant mineral in the Amazon biome,
which is worrying because gold extraction generates large
amounts of waste material contaminated with heavy
metals, typically in concentrations that are harmful to the
health of humans, environment, and the species present.
There were mining operations in the surroundings of
Itacaiunas and Bom Futuro National Forests in the state
of Pard and the Mata Grande Extractivist Reserve in the
state of Maranhdo that directly affected the COUNs. The
remaining COUNSs also presented mining interests in their
surroundings, but these were considered of indirect
influence.
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Despite the evident mining interests in the surroundings
of Jamanxim and Tapajos National Forests, the main
cause of environmental degradation identified through
satellite image analysis was the construction of the state
highway. This does not rule out impacts resulting from
mining, but their effect was minimal compared to that of
the highway.

Of the 30 cases studied, only COUNs with internal
management tools exhibited no significant internal
deforestation. This was the case for Serra da Cutia
National Park, which possesses both a management plan
and a management council and has experienced no
significant deforestation since its creation. In contrast,
mining licenses existed in most cases where there was
pronounced deforestation, including the 10 cases
highlighted in the present study, even when the COUN
and its surrounding areas were classified as ecological
corridors. Although no extraction was identified within
the COUNSs, these licenses indicate a trend toward
increasing environmental impact in the protected areas.
Thus, it can be stated that mining activities are positively
correlated with increased deforestation in federal COUNs.
In conclusion, there was a spatial association between the
existence of mining licenses and deforestation in the
studied Amazon COUNs that were most heavily
impacted. It should be highlighted that this association is
related to other local economic activities, especially
animal farming, and to infrastructure, such as highways,
bordering the COUNs. The character of COUNs demands
internal management mechanisms (such as management
councils and management plans) that restrict external
pressures and their risks. However, institutional conflicts
over environmental policies allow for incongruence
between the goals of a government sector such as the
DNPM, the holder of a mining operation within the
perimeter of a protected area, and environmental
regulation and monitoring agencies such as ICMBio that
conflict with these directives when they act to protect
COUNS. In a sensitive biome such as the Amazon, not
only is greater protection necessary for COUNSs, but also,
greater and dully responsive protection is needed for the
institutions that manage mining operations in Brazil and
the COUNSs.
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Abstract— This work constitutes a reflection on the
function of Physics teaching within an indigenous school
scope and the possibility of interculturality as
epistemological basis in the elaboration and production
of intercultural indigenous learning materials in Physics
teaching. In this sense, it is important to highlight the
compatibility between the idealized learning material and
the local context, having as proposal the interculturality
and the study of Physics to found a meaningful learning
of the physical processes. At the same time, the
relationship between teacher, student and community
represents the differential of an intercultural education in
the whole indigenous school system.
Keywords—Interculturality; Physics
Indigenous Education.

Teaching;

. INTRODUCTION

What is Physics teaching for at indigenous
school? And why the local knowledge and its culture are
considered inferior to Physics teaching? Is there a
possibility of intercultural dialogue in Physics teaching?
Through these questions we feel the need of an
epistemological approach  with respect to the
interculturality in Physics education.

The concept of interculturality defended here
moves the mutual recognition of all cultures without
knowledge hierarchisation and superiority. From this
standpoint, we try to observe and understand worldviews
of indigenous people, particularly the Pataxos, and their
conceptions related to physical phenomena. The proposed
question from this is: what are their conflict in relation to
the hegemonic knowledge presented by the occidental
society?

The intercultural perspective whilst promotes the
recognition, allows the appreciation of other systems and
cultures, without envision ranking but complementarity,
enabling the construction through dialogues whose
knowledge overcome the limit between modern and
traditional, written and oral, rational and emotional,
inherent concepts to learnings and to human relations
(MARIN, 2009).
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Since the invasion of Brazil by the Portuguese, in
the colonization process the missionaries sought to
impose their culture to the people who was settled here.
The ethnocentrism, obviously, forestalled them to
recognize and understand the peculiar meanings of
indigenous cultures. As Fleuri (2009, p. 3) points,

[..] By the epistemology of orthodox
thinking the western settlers were not
predisposed to recognize other people and
their culture, in its otherness, as
autonomous subjects, as sovereign social
groups with who would be possible to
dialogue on equal terms and, in reciprocity,
learn together.

Unfortunately, this ideological vision of the
settlers is present on High School Physics textbooks of
indigenous schools of Bahia and they transmit the content
with a totally western perspective, with the aim of reduce
the content to simple mnemonic information, not
recognizing the local knowledge and its culture as
important processes to a meaningful learning. This harms
the teaching-learning process since recognize another
culture as significant is what allow the groups to
communicate with each other.

The concept of culture that we adopted is
essentially semiotic, because we assimilate the culture as
the total accumulated of cultural patterns, in other words,
of “organized systems of meaningful symbols”
(GEERTZ, 1989) on the basis of which human organize
and guide the aim of these actions.

Comprehension of human being in its essential
dimension can be find justly on the cultural particularities
of peoples. Therefore, from a scientific view it is
necessary to seek to understand it on cultural phenomena,
not on empirical similarity between the behavior of the
different social groups, but on the relationships
established between different groups with different
cultural patterns (Ibidem).

To Quijano (2002), this reflection is made from
the intercultural perspective, because he believes that this
is a possibility of analysis that allows to descolonize the
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knowledge and consequently the imaginary sustained by
it.

This approach elicits the proposition of
interculturality with the decolonization of power and
knowledge. Therefore, it is about the cultural and
historical rationale on the production of an alternative
material contextualized with the indigenous reality and
that incorporate its cultural diversity, complying the
cultural wealth of the cultures as significant on the
learning process of the student.

Reflect about the response of local knowledge
relation, identified for some as inferior in relation to the
global knowledge in a determined context, led us to study
the history of power relations between the dominant and
dominated culture.

The axis of this reflection allow us to question
the historic separation of nature and culture on Physics
teaching, enforced by the Eurocentric vision on the
rationality of positivism that is the basis of normal
science defended by dominant class. We understand that
normal science is the state of a science in which
researches and results are predictable, in other words, it is
not concerned about create newness but on specialize in
that is already established by the current paradigm.
Actually, the experiences intention is not to create
novelty, “The result is already known previously, the
fascination is how to arrive on this” (KHUN, 2009, p. 60).

The challenge of teaching Physics on indigenous
community is try to understand their culture and
particularities, engaging with the community and mainly
listening to them, not only talking about themor for them.
Dialogue with the other not refraining from doing a
judgement of the called knowledge common sense (called
so by normal science), using our own conceptions about
science, may be the biggest paradigm.

Therefore, can we think about teaching Physics
in indigenous communities if we do not respect the
cultural approach produced on the local we are inserted?
We think not, since on this panorama the relation between
teaching Physics and the culture are woven and we
consider that Physics is a share of social and cultural
traditions. In addition of being human constructions, the
sciences are, consequently, social and historical
constructions too.

. INTERCULTURALITY IN PHYSICS
TEACHING
Physics teaching linked to interculturality in an
indigenous context is a challenge to theoreticians of
current Education. In Brazil, the coexistence of different
cultures has always existed and has always been part of
our reality. However, on an oppressing way, the dominant
ideology has always searched for the devaluing of
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dominated cultures along the colonial and post-colonial
period.

We verify that traditional school was in charge
of transmitting the dominant world perspective, language
and culture, and it was an effective institution in its
purposes of reducing, denigrating and marginalizing the
indigenous language, world perspective and local
knowledge. Moreover, on this process the textbook had
the primary role due to its educational function of
knowledge diffusion.

In the view of Fleuri (2009), “[..] Father
Antbnio Vieira considered that the difference of so many
languages of the different indigenous peoples founded by
the colonists in the Americas was a work of the demon
[...]”. In our view, diversity of languages was an obstacle
to the colonists in recruitment of labour to maintain the
economic demands of the invaded territories.

Interacting with other people spark to us the
comprehension of the respective meanings allocated to
their actions, causing a discomfort in terms of the
behavior of the others because the determining logic of
the cultural context is distinct fromthe characteristic logic
of our culture patterns. To understand the behavior of
another person it is necessary to understand the logic of
organization of the meaningful symbols developed by this
person’s group (Ibidem).

At the same time, the comprehension of the logic
of different cultural patterns enables to understand the
specificity of the logic of our cultural patterns and the
relativity of the meanings we attribute to our actions.
Thus, reflecting on our actions from other cultural
patterns perspective, we can discover other meanings that
our own actions may take on and thereby discover
different ways of directing them.

Referring to Indigenous Education, D’Ambrésio
(2001, p.76) instruct us that the teaching may use
contextualized resources and instruments, because
“contextualization is essential to any education program
of native and peripheral populations”. And he explains
too that “it is possible to avoid cultural conflict that result
from the introduction of “white mathematics” in
indigenous education” (Loc. cit.). By analogy, we believe
that Physics teaching may be approached considering the
cultural context, in what way the problems founded on
Physics textbooks bring an appropriate treatment of
formulation and solution of physical phenomena
problems founded in the school community at hand, in
other words, referring to the weather, agriculture, fishing,
to one that applies to community daily life.

[...] the daily life is impregnated of the
knowledge and tasks specific of the culture.
At all times, individuals are comparing,
classifying, quantifying, measuring,
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explaining, generalizing, implying, and
somehow, evaluating, using material and
mental instruments that are specific of their
culture. (Idem, 2002, p. 22).

It is argued that Mathematics should be thought
from the needs and/or concrete situations of the specific
community. In this case, we seek to encourage the
survival of indigenous culture through a Mathematics
teaching proposed by Ethnomathematics as follows:

[...] the math practised by cultural groups
such as wurban and rural communities,
groups of workers, professional categories,
children of a given age group, indigenous
societies and so many other groups thate
conform to each other by objectives and
traditions commons to the group (Idem,
2001, p. 9).

Agreeing with the author, we believe that both
Physics and Math should be linked to real and natural
phenomena; and a great example of this is in indigenous
school education. Indigenous common sense, for
example, the ancients, fathers, mothers and chiefs are
inexhaustible source of scientific knowledge.

The Ethnophysics proposed by our work
appropriates Ethnomathematics to discuss the possibility
of incorporation of indigenous culture in Physics teaching
at indigenous schools. As a field of study, Ethnophysics i
emerging slowly from Ethnomathematics researches.
Therefore, it is a new field of study in Western Science.
However, because they are similar researches at least
methodologicaly, we can base our Ethnophysics study on
some Ethnomathematics benchmarks.

Until now, having as assumption the few
founded research, it is possible to consider that they aim
to motivate Physics learning while try to relate someway
the traditional knowledge on Physics to the classroom
schoolknowledge. Consequently, It should be pointed the
uniqueness of the studies in this indigenous catchment
area.

By analogy, for Souza (2013), an ethnophysics
view means consider ontologically the view mode, the
mode of interpreting, understanding, explaining, sharing,
working, dealing and feeling physical phenomena. In
other words, the pedagogical work with Ethnophysics
request appropriation of the cultural memory, codes,
symbols and macro social universe of the research
subject.

The inclusion of Ethnophysics on teaching and
learning process can allow the student to “understand how
the knowledge creation and transfer of each group
happens when they “practice science”” (SANTOS, 2009,
p-108). The “practice science” is producing a knowledge
that controls consciously the procedures of its
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constructions. Although there is not the mastery of
scientific concept, the indigenous carries out the activity
because the indigenous village chief, his father,
grandparents or other relative taught him to do that way.
Thus, he is able to solve a problem and explain the
phenomena related to his daily with his own conceptions.
We believe that Ethnophysics enables to understand
nature and its phenomena in its general aspects associated
to a culture or to the specific popular knowledge of each
ethnic group, from the concepts operated by the subject
on each context. Therefore, promoting the dialogue with
experiences and collective categories in relation to the
phenomena and technologic solutions with the conceptual
framework of scientific physics (SOUZA; SILVEIRA,
2015), it is provided a mutual understanding, resultant
from the translation of empirical to abstract and vice
versa.

1. INTERCULTURALITY CHALLENGES IN
PHYSICS EDUCATION

Trying to understand and accept new cultures is
not an easy relation on our daily. History reveals that
many of these relations between different peoples and
social groups have resulted in holy war, genocides,
process of settlement and domination. According to
Geertz (1984, p.54), “understand the culture of a people
exposes its normality without reduce its particularity”,
bringing, according to History, deeply conflicting and
dramatic relations.

Persuant to Messeder (2018, p.10), “culture is a
symbolic tapestry that organize and guide collective
meanings of being and of being in the world, a cognitive
and perceptive map translated to codes of behavior,
relations of human being with nature and with
themselves”. Culture as language only can be understood
in its context and specific logic of conception, enunciation
and practice.

So, understand these processes of intercultural
relations become the condition to understand not only the
logic that lead to destruction or mutual subordination, but
especially to discover the creative and dialogic
possibilities of the relations between groups and different
cultural context, making the intercultural didactic material
differentiated and appropriate to certain realities.

In the conception of D’Ambrésio (2002), the
intercultural relations should be comprehended in a global
dimension at which the mass media would facilitate the
transport of this cultural plurality. Thereby:

[..] the relations between individuals of the
same culture (intracultural) and mainly the
relations between individuals of distinct
cultures  (intercultural) represent the
creative potential of the species. As well as
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biodiversity represents the way to the
emergence of new species, cultural
diversity represents the creative potential of
humanity (p. 28).

To Fleuri (2009), intercultural relations are not
relations whose meanings are configured from singular or
individual perspectives, neither are consolidated in a short
time. Cultural patterns formation and educational
processes inherent to that are configured at the
paradoxical intersection of many perspectives that,
consequently, are constituted in a dynamic and conflicting
way. And although every act has educational effects that
contribute to the configuration and transformation of
cultural patterns, these are only constituted in historical
processes of long duration.

For this reason, the intercultural perspective
involves a complex comprehension of the education
searched by it — apart from teaching strategies and even
the immediate interpersonal relations — understand and
promote, slowly and progressively, the relational and
collective context formation of meanings elaboration that
guide people’s life from collaborative principles.

Studying a people, a community or only a group
of rural workers is insert yourself in the intended daily. It
is talking, hearing, understanding the process, understand
the origin, never losing the individuality, but considering
the activities generalization, analyzing each word,
perceiving in small details the scientific background that
exists, remembering that “nevertheless, these descriptions
and interpretations will be always from the view of a
scientific view” (SILVA, 2003).

Therefore, to achieve the proposed goals, we
believe that the ethnographic methodology is the most
suitable to our purpose since the study of intercultural
relations only can be developed from the interpersonal
relationships in their historical facticity. To a research
with this character,

[.] it is not the occurrence while
occurrence that interest the ethnographer,
the brute social discourse of which
construction he did not participate;
primarily, it is the occurrence meaning of
the speak — speech act, of some small parts
of the informant speech — that can lead to
the comprehension of the reality (Ibidem, p.
4)

In this regard, the relation between people is a
relation between projects, purposes, meanings. And the
relation between cultures, that occurs in the meeting of
persons from different cultures, calls into question all the
symbolic apparatuses on the basis of which each subject
is oriented. That is what the intercultural relation is about,
in our view. Subjects, people from different cultures that
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attribute distinctive meanings to their actions, when
interacting they put into question not only the meaning of
their action or speech, but put on the line all their cultural
referential that allow them to grant meaning to each one
of their actions, words and feelings (FLEURY, 1996).

Therefore, the relation of Physics teaching and,
consequently, of Physics textbook with the studentshould
has as epistemological basis the intercultural and
ethnographic context, allowing, thus, the dialogue of the
community, that brings intrinsically its previous
knowledge, in other words, more general, serving as a
bridge to more specific knowledge, namely, scientific.
Therefore, it should recognize the importance of culture
on the construction and appreciation of local knowledge
or of an ethnicity.

V. METHODOLOGICAL PROCEDURE

This work aimed to construct strategies to
implementation of an intercultural Physics teaching in
Pataxd indigenous schools, as well create purposes of
alternative learning material to support teaching practice.

Systematic bibliographic studies were done to
characterize the fundamental concepts present in Physics
of the First Year of High School, in the contents of
kinematics, vectors, dynamics, universal gravitation and
hydrostatic, that are taken in a school year, in different
contexts of epistemological approach, as well as detail
study of their main characteristics in indigenous reality.

Thereafter, the studies have focused in the
conceptual exploitation and on the use of interculturality
to organize the concepts studied in Physic within an
alternative model of intercultural educational.

V. CONCLUSION

This study aimed to verify the possibility of an
intercultural dialogue in teaching and the construction of
a didactic material of Physics focused on students of first
year of High School, in addition to investigate the role
that the Physics teaching has in the context of indigenous
High School. This journey was guided by the concept of
interculturality. In this connection, it was exploited the
concepts of interculturality, valuing the indigenous
knowledge on the entire journey.

The study convinced us of the great didactic-
conceptual advantage of ethnophysical knowledge use to
represent and model the main concepts of Physics. This is
mainly due to the ability of dialogue between indigenous
culture and natural phenomena studied in Physics. The
relation of cultural appreciation in the indigenous context
was fundamental to the construction of didactic material
and the acceptance by the school community. We believe
that the local conceptions, pedagogic practices of the
teachers and the comprehension of the process are
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fundamental to the meaningful answer by indigenous
students.

The compatibility between the produced teaching
material and the local context, having as purpose the
cultural appreciation of indigenous people in the study of
Physics is fundamental to a meaningful learning of
physical process focused on the students of first year of
High School. At the same time, the relation between
teacher, student and community arises as a differential,
overpassing the interculturality in the whole process of
indigenous school education.
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Abstract— This item features the hinterland of pasture
fund communities in Bahia and provides an overview of
the involved conflicts and impasses in their struggles for
land and territory according to their socio-cultural
tradition. What happens in Bahia is an innovative
experience in terms of political identity formation and
social and economic organization in the territory, from
the conflicts over the possession and use of land, which
focuses on changes in land tenure policy of traditional
communities in the region. The Social Struggle by Pasto
Funds Movement came from peasants who were not
represented by the existing movements and organizations
and have organized to fight for the legal rightto land and
territory, which for centuries occupy in collective
ownership system, and public policy that promote social
development, economic and environmental importance
Do notdefeat their lifestyles that protect and conserve the
fauna and flora of the savanna biome. Traditional
communities organized grazing background, who live
from the extraction and management of small loose
animals, are guardians of the natural and cultural
heritage of the Semi-arid, with a way of life that protects
and preserves the fauna and flora of this genuinely
Brazilian biome.

Keywords— Cultural identity, Grass background,
Natural patrimony, Social movements, Traditional
Communities.

I. INTRODUCTION

This article aims to characterize the pasture fund
communities of Bahia Hinterland and give an overview of
conflicts and dilemmas involved in their struggles for
land and territory, with lifestyles that protect and conserve
the fauna and flora of the savanna biome. In the world
and in Brazil for collective tradition of use of land for
production, breeding and extraction. What happens in
Bahia is an innovative experience in regularization policy
and land reorganization in the context of the Brazilian
semiarid region.

The Social Movement of Struggle by Pasto funds
came from peasants who were not represented by the
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existing movements and organizations and have
organized to fight for the legal right to land and territory,
which for centuries occupy, with public policies that
promote social  development, economic  and
environmental without destroying their way of life.
Several agrarian reform settlements face major difficulties
in enabling the semiarid region. One of the factors
associated with this stems from not having considered the
vocation of the biome at the time of distributing the lands
were allotted to the practice of agriculture in small plots
surrounded, which are part of a biome conducive to
extraction and management of small animals loose.

In Brazilian history, which is forged by the interaction
and conflict between people, there were many
communities that have developed their own ways of
organizing, independent of the official social model lived
in the country, for example, fishermen, and coastal
gatherers. In the Semi-Arid they formed from the cattle
cycle of decline, when the farms were abandoned along
with its cowboys and aggregates. For many years this
population found himself abandoned by the government,
both at the time of the Empire and the Republic. This
isolation led her to create their own means of living in
society and meet their material and existential needs
according to their culture (GERMANI; OLIVEIRA,
2008).

In recent decades the regional situation is undergoing
changes and communities have access to the market,
technical assistance and formal education, introduce new
elements in their culture, change their way of seeing and
living with the Brazilian semiarid region. While they have
incorporated urban habits, they feel the need to keep their
identity and claim their rights for centuries have been
denied. With the advent of citizen Constitution of 1988,
these communities, along with other peoples and
traditional communities (indigenous, Roma and African
descent), won the legal right to live in accordance with
their traditions without giving up their rights to Brazilian
citizens.

Following this introduction, this paper presents the
components of the political and socio-cultural identity in
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the territory. The following includes the characterization
of traditional peoples and communities and, more
specifically, the establishment of pasture fund
communities in Bahia. The text is permeated by the long
struggle of the pasture fund communities to assert their
rights to land and territory, followed by closing remarks
that highlight the role of these communities in the
conservation of the biome and ways of life in the
Brazilian semiarid region.

Il. MATERIALS AND METHODS

According to researchers in the area of methodology
of scientific research (GIL, 2010), all scientific research
must follow a specifically defined method to achieve the
results of the questions proposed in the research.

This method is composed of a set of characteristics
that guide the accomplishment of the research. These are
the nature, approach, purpose, data collection procedures
- as well as techniques and procedures - and data analysis
procedures.

From the point of view of nature, the research carried
out constitutes a basic research, since it did not seek to
present solutions to an existing problem, but rather to
understand a certain reality and how it presents itself in
the context in which it is inserted (GIL, 2010).

Regarding the approach, we opted for qualitative
research, since it emerges in the context of a view that
questions the research models established in modern
science (SENA, 2016).

Considering that previous models of methodology
have for a long time made invisible the subjectivities of
the realities investigated without worrying about aspects
of the context in which the studied phenomenon is
inserted, the qualitative research will affirm that there are
aspects of several phenomena that often can not be
quantified and therefore need another look at their object
of study.

Thus, the qualitative approach presented itself as a
coherent possibility to be used to direct the research
accomplishment. Because it is appropriate "to the studies
of history, representations and beliefs, relationships,
perceptions and opinions, that is, the products of the
interpretations that humans make during their lives, the
way they construct their material artifacts and themselves,
feel and think "(MINAYO, 2008, p.57).

I1l.  TERRITORY AND CULTURAL IDENTITY

As a rule, the animals need to demarcate territory, as a
survival strategy, especially as regards the use of natural
resources indispensable for their existence. With the
human being is no different. Since its origin it seeks to
find and defend territories to ensure you comfort and
safety. In this process, the subject is shaped by the
environment at the same time where this changes, seeking
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to make it as livable as possible, through the use of its
natural resources. Then comes the notion of territory and
territoriality, developed by different authors. According to
Saquet and Vargas cited Ferraro and Bursztyn (2008, p.
3):
Human beings in society are their places of life, their
territorial, through everyday activities such as leisure,
work,  social, displacement, religion  and
consumption. Are specific places that make up the
territory of each person or social group, the territory
is covered by these specificities. Territoriality is the
concretion of spatiality in specific places as a result
of the practice of a certain conception of life,
production and intervention in space.

In converging perspective to this, Castro emphasizes
the territory as access space and control of resources by
different social groups:

Territory is the space to which certain group

guarantees its members stable rights of access to and

control of resources and their availability in time. [...]

The work that continually recreates these

relationships brings visible and invisible aspects [...]

contains multiple dimensions, bringing together
technical elements with the magical, ritual, and

finally, the symbolic (CASTRO, 2000, p 166. - 167).

According Haesbaert you can group the various
conceptions of territory in four basic areas:

1 - The political dimension: Refers to the space-
power relations, in general, or legal-political, that
relate to the spatial relationships that are established
in the nation-state sphere. In these, the territory is
seen as a delimited space and controlled, through
which it exerts a certain power, most often, but not
exclusively, related to the political power of the state.
2 - Cultural dimension: In this design, cultural or
symbolic-cultural content defines the territory from
the web representations and subjectivities that are
rooted in part of the territory, giving it identity. In
this sense, the territory is seen as a product of
appropriation / symbolic value of a group in relation
to their living space.

3 - Economic Dimension: The economic dimension

focuses on the space as a resource and / or

incorporated into the clash between social classes;
capital and labor ratio as a product of regional
division of labor.

4 - natural Dimension: A naturalistic perspective

employs a notion of territory based on the

relationship between society and nature, especially in
regard to the natural behavior of men in their
physical environment. This is an old idea and little
known in the social sciences, currently (Haesbaert
cited DANTAS; MORAIS, 2008, p. 7).
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Demarcate and keep the territory requires a constant
struggle, for various social groups see the same
geographical areas as its seek and win them at any cost. In
the case of the territories of traditional communities in the
Brazilian semiarid, are perceived at least three groups that
claim his possession: the communities that live and
depend on that territory for more than a century; farmers
and squatters, who claim to be heirs of land grants and
own these lands and make them business opportunities
through its sale to agribusiness, mining and wind power;
and also the state should regulate and define its use and
disposal in the midst of conflicts of interest.

In this conflict for the possession of the territory are
used various enforcement mechanisms, from the physical
to symbolic and veiled violence, causing communities fall
apart and that new members do not wish to follow that
way of life or remain in place, facilitating the conquest of
the territories by other stakeholders. In the case of pasture
fund communities, this conflict occurs with agribusiness
and various forms of manifestation:

This dispossession is by means of diverse and
relatively autonomous processes such as education,
consumer industrial products, household ownership
of land, proletarianization of the children, labor
ideology and integration of industrial clusters. Thus
capitalism can be seen as a suffocating process for
traditional communities, whose strength comes from
political elements, economy and culture, which
simultaneously  expand  the  territory  and
deterritorializes, promotes rooting and fluidity in
geographic space (Saquet, cited FERRARO;
BURSZTYN, 2008 , p. 3).

Thus, belonging consciousness to a territory and its
own culture is vital to the existence of a social group as
the pasture fund communities whose territory and their
own cultural identity suffer the pressure of conflicts and
threats of his deconstitution and dispossession.

According to Santos (1985), the concept of culture
was developed in Europe from the eighteenth century, in
order to understand how each conquered people
understand the world and thus be better able to master it.
However, the term culture is much earlier and referred
originally to the act of caring for and cultivating the land.
From this vision we have to use the term as well as care
and refinement of the soul and mind, giving rise to the
idea of cult subject. Hence it can be considered culture the
term for what people individually or in groups think about
the many aspects of life and how they relate to the
environment and with other human beings and population
groups. Assuming that the most advanced culture, and
therefore, to be followed, it was the European culture -
based principle in the Christian tradition and subsequently

The concept of culture becomes important when in
contact with other social group. Internally, in their social
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group, the individual lives their customs and ways of
seeing and being in the world from learning from older,
there is no question what or why, because there is no
other way for comparison. By contact with another group,
the subject starts to make comparisons about their way of
life and how others live (SANTOS, 1985).

One of the most efficient ways and even primitive
domination is culturally subjugate the defeated group.
Eliminate your thinking and introduce the thinking of the
ruling means that there is no resistance by the dominated.
Hence the importance of strengthening cultural traditional
communities that organize and fight to remain free. be
recognized as subjects of history and culture is the first
step to be recognized as rights of citizens and to enforce
these rights.

In Brazil, regarded as noble culture has been the urban
culture, Aryan, Eurocentric, capitalist, and "duty™ of the
state acculturate the population from this paradigm
(SANTOS, 1985). So long, more important than
providing conditions for the people of rural areas develop,
in many cases, it has been clear them of his presence,
freeing them to capitalist exploitation. For this, the state
has used the artifices of religion, the media and school to
show the supposed advantages of European culture in
relation to other cultures.

However, in another perspective, culture can also be
an important ally in the resistance of traditional
communities to the expansionist advance of capitalismon
their territories. As they are conceived and position
themselves as subjects of culture and history amounts to
self-esteem and resistance force. Thus, the cultural and
symbolic space has been a major battleground between
the expansion of agribusiness and traditional
communities. And belonging to a social group recognized
as pasture fund is important in the struggle for life in the
regions in conflict. Ferraro (2008) stresses that, as well as
segments of urban workers are strengthened in pursuit of
their rights, by joining a union and that a federation and
confederation,

IV. TRADITIONAL PEOPLES AND
COMMUNITIES

According to Conti and Rabbit-Peixoto (2013), by the
fact that it is a concept under construction, it is
understandable that there is no consensus about its
meaning and its use in different contexts. Thus, authors
such as Diegues (1996), Santilli (2005), Cunha and
Almeida (2001) and Barreto Filho (2001) call "traditional
populations,” Vianna (1996) uses the singular term
"traditional population,” Little ( 2002), Dayrel, and Costa
Filho (2012) prefer to use "traditional peoples™ and still
others call "traditional communities”, "local
communities” and finally “traditional peoples and
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communities,” which are part of the pasture fund
communities.

Among the elements that identify people and
traditional communities are: economic  activities,
production focused mainly for consumption, ethnicity,
region, geographical location, religion, way of life /
culture, the standard land , the connection with ancestral
lands, their own language, social and own and traditional
political institutions, the degree of kinship and cronyism.
Dayrell, Costa Filho and Costa (2012) argue that five
questions linked featuring people and traditional
community and based on them to their rights: identity,
social organization, territory, production and culture
system.

As Santos (1985), during the colonial and imperial
period Brazil was run by a Eurocentric policy, which did
not admit the existence of other forms of social
organization that were not based on this vision. African
culture and the native, for example, were considered
backward and savage subcultures that they should drink
culture of civilization. However, many population groups
resisted and managed to maintain their traditions using
strategies like the silence and isolation, with cultural rites
in private environments and many of them even chose to
take refuge in geographically remote places to protect
their cultural identity.

From the Federal Constitution of 1988 these peoples
and traditional communities, through joint action,
achieved their legal recognition and the ability to take
advantage of constitutional rights, without, for this, have
to deny their cultural identity. At first, the Constitution
cites only the Indians, in Article 321 and the Maroons in
Article 68 of the Transitional Provisions. But in 2007 it
was promulgated Presidential Decree No. 6,040, of
February 7, 2007, establishing a National Policy for the
Sustainable Development of Traditional Peoples and
Communities and incorporates other peoples and
traditional communities. In its Article 3 this Decree
provides the following definitions:

Traditional Peoples and Communities: culturally
different groups and are recognized as such, which
have their own forms of social organization, which
occupy and use territories and natural resources as a
condition for their cultural, social, religious,
ancestral and economic, using knowledge,
innovations and practices generated and transmitted
by tradition;

Traditional Territories: the space necessary for the
cultural, social and economic reproduction of
traditional peoples and communities, whether used
permanently or temporarily, noted, with regard to
indigenous peoples and Maroons respectively, the
provisions of articles. 231 of the Constitution and 68
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of the Transitional Constitutional provisions and
other regulations;

Sustainable development: the balanced use of
natural resources, aimed at improving the generation
of this quality of life, ensuring the same
opportunities for future generations (BRAZIL, 2007,
article 3.).

Officially, these criteria are identified: indigenous
peoples, with 734,127 inhabitants (220 ethnic groups, 180
languages) and 110 million hectares; Maroons, with 2
million inhabitants and 30 million hectares; tappers, with
36,850 inhabitants and 3 million hectares; tappers and
chestnut, with 815,000 inhabitants and 17 million
hectares; the breakers of coco-de-babassu, using 2 million
hectares and account for 18 million people; those affected
by dams, with 1 million people driven from their lands
and territories; and finally pasture funds, with 140
thousand people (CONSEA, 2008), occupying an area of
approximately 700,000 to 1,200.000  hectares
(FERRARO, 2008).

In addition, contains the yard people, gypsies,
faxinais, fishermen, coastal, caicaras, silversmiths,
hinterland, fishermen, Azoreans, pampas, vargeiros,
Pantanal,  geraizeiros,  veredeiros,  caatingueiros,
barranqueiros, on which there is still no accurate data. It
is estimated that together peoples and traditional
communities occupy about 1/4 of the national territory,
disappear 5 million households and 25 million people
(CONSEA, 2008).

A recurring question in the literature on traditional
peoples and communities is the distinction between
peoples and communities. The word refers people to a
discussion that has been buried since the days of the
Empire, when, with the independence of Brazil went to
seek national unity, not recognizing the existence of other
forms of political organization other than the official. At
the time of colonization, Brazil was a vast territory
occupied by several people with different cultures,
languages and religions. According to IBGE (2010), in
the yearl500 lived in Brazil about 6 million people in
more than 900 people, many of whom disappeared. In
addition to the points in common with the traditional
communities, people have particularly their own
languages and religions that distinguish them from other
population groups and enrich Brazilian culture. Today
people are considered indigenous peoples, people of the
yard and the Roma people, the latter are a people with no
fixed territory. The other denominations, self-defined
with the above classifications and among them are the
pasture fund communities, integrate the traditional
communities.

Worldwide there is a collective tradition of use of land
which are unfavorable to agriculture, but conducive to the
development of other productive systems. The case of
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pasture fund communities in the Brazilian semiarid,
shows that the hinterland, skillfully develop the small
livestock loose and extraction, and thus guarantee their
integrated ways of living with nature.

Ferraro (2008) mentions that apparently ancient
traditions are invented from the social as reactions to new
situations and are part of political capital building
strategies, understood as mobilization, organization,
political recognition and strength of social groups. In the
pasture fund communities in recent years, this junction
between tradition and innovation is evident.

The pasture Fund and Close communities are
socioeconomic formations that constitute a unique
model of use and ownership of land whose social
expression goes beyond its productive importance.
They built historically, a particular model of life in
Bahia's semiarid region where the customs,
grounded in relationships of kinship and cronyism,
created consensual rules and guide the common use
of land for small livestock linked to individual use
of scattered plots, where plant and reside
(GERMANI, Oliveira, 2008, p. 16).

The pasture fund communities are a way of life of a
social movement with social identity, political and
cultural, rooted in a given territory, which strengthens as
they create opportunities policies favorable to its
consolidation. By 1982, pasture fund was a regional name
(Vaua, Curacd, Canudos) of pastoralist communities,
applied to the common areas as natural pastures for goat
breeding. From that period is regional denomination
began to generalize and unite pastoralist communities
from various parts of the state of Bahia where similar
realities had other names ( "loose™, "loose soil”, "loose
goat"). Today, when speaking of the pasture fund refers to
a whole related to a territory (hinterland, savanna), a story
(the corrals), culture (hinterland), an identity, a standard
production, a pattern of relationships the environment and
social relations. People refer to the pasture fund to
designate physical basis of productive activity and the
community as possession immemorial recognized internal
and externally. pasture fund is also the reason for the
mobilization or movement, "for which we had to fight and
organize ourselves as a movement of grazing funds."
pasture fund as identity associated with the physical basis,
"we are pasture fund" and how cultural identity, "pasture
fund: our way of life in the backwoods" (motto of the
state joint pasture funds). In 2008 "pasture fund" means a
"way of life" and a social movement with growing
political capital (FERRARO, 2008, p. 168).

The author points out that the way of life of these
communities is  traditional, just change their
organizational strategies adopted to deal with the conflicts
that arise in defense of ownership and permanence in the
territories. When conflicts are internal communities solve
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restructuring and strengthening its social capital, ie
reviewing its internal organization in order and
strengthening reciprocal links between them. When
conflicts are external, adopt strategies to seek support
outside the communities, strengthening its political
capital through the joint and the support of other
communities, groups, institutions and even the
government and the media.

As Cermani and Oliveira, through the resistance
organization, pasture fund communities confirm their
traditional ways of producing, find alternative ways and
appropriate modern productive coexistence techniques
with semiarid conditions without necessarily breaking
with its unique way of life farmer. Their way of life,
based on the collective use of the land for the breeding of
animals and the extraction of fruit, wood, fiber and wood,
dating from the eighteenth century. With the end of the
cycle of sugarcane and cattle in the Northeast and the
Bahia government move to Rio de Janeiro, the allotments
were abandoned or returned to the Empire, and cowboys
and aggregates began to manage the public lands or
abandoned by cattle Colonels , many of them now
occupied by pasture fund communities (GERMANI;
OLIVEIRA, 2008).

Some farms, in fact, belonged legally to its users, by
purchase, gift or inheritance. Most of the land, however,
was occupied without constitute legally owned by their
occupants. Two main reasons have favored the
consolidation of the collective mode of use of these lands
for grazing funds: first, for not having legal title to the
family owns no fence or leaves surround the area;
Second, in this semi-arid region the rains are irregular in
time and space, which means that it is possible and quite
normal to happen raining heavily in one area and there is
one kilometer away not rain - a phenomenon known as
"mango rains" - creating green spots with abundant
pasture and dry patches with little or no pasture. If it was
divided into lots and the area surrounded,

The same applies to trees umbuzeiro and other plants
used in the extraction. They are concentrated in certain
soil and stains are not evenly spread throughout the area.
So the best way to use the land socially and avoid
conflicts with neighbors and relatives is to use it
collectively without fences. Parallel to the conference
area, every family has a small plot of individual land
which is fenced and used for subsistence farming and
grazing agriculture, mainly spineless cactus, to provide
animals in dry periods of the year.

In this semi-arid region with these specific
characteristics, emerges an innovative movement: the
Social Movement of Struggle by Pasto Funds. He
appeared in the backlands of Bahia, consists of a group of
farmers who were not represented by the exsting
movements. Although they are associated with some
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Rural Workers Union, did not feel politically represented
in their demands for land rights, which for centuries
occupy, as well as access to public policies that promote
social and economic development sustainable without
destroying their way of life.

To recognize and be recognized as pasture fund, these
communities accumulate strength to face situations of
conflict. Usually they seek in any case, to avoid conflicts.
Communities that today define themselves as traditional
pasture fund communities were considered, like many
others, as a site, farm or village. Were the agrarian
conflicts that made them if they were part of the pasture
fund category, which came into being and strengthen
from the need for regularization of their lands, now
threatened by squatters and the state itself (FERRARO,
2008). It is a social and identity movement that comes
into existence to respond to a need, in reaction to a
probable risk and, also,

Unlike other movements that seek the transformation
of a broader reality, the pasture fund communities
organize and struggle to maintain their stay in the
possession of the land and territory. This uniqueness
makes the distinct movement of other movements of
struggle for land, which sometimes hinders a joint due to
the specificities of their struggles flags. Still, it has
managed to articulate with other movements around
common agendas, for example, the discussion for an
agrarian policy that incorporates in his speech the terms
agrarian reform and regularization of lands of traditional
communities.

Strategically movement is organized into local
associations, in each community association; central
regional associations and a state joint pasture fund. The
associations are organized with the support of NGOs and
remains on its own. The central and state joint were
created in order to make the dialogue with the state and
remains with the logistical support and often financial
support of organizations. The movement faces ups and
downs in their activities, being more active when there
are threats of invasion of some communities (FERRARO,
2008). Faced with the constant pressure there are also
communities who do not believe that the approval of the
State is required to maintain "a land dwindle want."

Originally, the cells of pasture funds are resistance
cells of a multiple diaspora (Indigenous, African and
European), they are cells of a Brazilian diaspora.
Front of the conflict, pasture funds cell, is
configured as spontaneous movements or voluntary,
defined by this origin, sewn by the solidarity derived
from living the common problem. They are linked to
the territory and thus arise in order to resolve the
matter present there (FERRARO, 2008 p. 384).
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In 2008 there were 600 grazing bottom communities
(FERRARO 2008), with 400 recorded as pasture fund
associations in the Bahia Agricultural Development
Coordination. The Pasture Fund Articulation estimates
that this number could reach 2,000 communities, through
an active search for work of these communities and the
incentive for them to autorreconhegam as such and carry
their registration at the Bahia Secretariat of Human
Rights.

The Pasture Fund Movement received an achievement
in the State Constitution 1989, Article 178 recognizes the
category pasture fund communities and provides for the
regularization of their land. However, it is the state
government that regulate land rights, which, by law, can
not be permanently, but as a concession of use for a
specified time. Amid growing pressure from agribusiness
interests on the one hand, and on the other, the pressure of
pasture fund communities for the regularization of land, is
the Bahia state government with its slow bureaucracy in
resolving this conflict secular.

In 2013 the government proposed to regularize the
lands of communities that autorreconhecessem by the
year 2014, by a use assignment agreement for a period of
20 wyears. The Pasture Fund Movement reacted
vehemently, and a historic achievement, succeeded with
the state extended the deadline for self-recognition by
2018 and broaden the terms of use of concession contract
for 99 years, renewable for an equal period. Still, today
the forces that threaten these communities remains active
and show, above all, in charcoal, the projects of wind
power parks in irrigated agriculture projects in mining
and in the interest of expanding local farmers average.

Among the advances achieved over these years of
resistance and proposal by the pasture fund communities,
this legal achievement in relation to the defense and
protection of its territory is another milestone in asserting
their rights. Thus, together with other traditional
communities, they are actually in guardians of the natural
and cultural heritage of the semiarid region, for its ability
to protect and conserve the fauna and flora of this
genuinely Brazilian biome. Therefore, a contextualized
education is crucial to drink in the tradition of
communities and strengthen values of this social system
as mutual respect, trust, orality, the collective use of
property, reciprocity and care of people and nature.

V. CONCLUSION

As you can see, from the occupation of the land and
agrarian conflicts in the Bahian backlands, emerges a
social movement called the Pasture Fund Movement,
which organizes an impressive aggregate social segment
in the bottom category and pasture closure, which
strengthens the mobilization for the regularization of their
land often threatened by speculators and by the State.
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However, for some the question remains about the social,
cultural, economic and environmental benefits that these
communities make to society to justify the recognition,
protection and legalization of their territories and the
appreciation of their cultures. Some even consider them
as a "delay" social, economic and cultural that should
give way to progress and contemporary development.

Under the bias of capitalist expansion interested in
this discourse is justified even supported by the use of
violent actions against these communities. Conceptions of
this kind show that society with its institutions, such as
schools and others, find it difficult to develop the
formation of critical and open to contact with the plurality
and diversity of Brazilian citizens. Gradually the sense of
justice and solidarity lose space for individualism and
competition. Economic development based on human
exploitation and natural resources at any cost have proved
unsustainable, also in the backlands of Bahia. Rescue and
protect human values of traditional communities of
pasture fund integrated into the savanna biome is one of
the links is lacking in formal and informal education for it
to be rooted in the culture and tradition of those
communities. Despite the low level of education of its
adult population, these communities resist and build an
economic and human socio-cultural and supportive
system, without abandoned children and with respect to
space and time of the people, based on reciprocity, trust
and strength of tradition oral and word, which often is
more important than the documents and formal protocols
introduced late in its life forms.

The pasture fund communities are an innovative social
movement in their social organization and their way of
life in accordance with the biome. According Semiarido
EMBRAPA (2000), only 4% of the irrigated lands are
semiarid; 16% are cultivable without irrigation, dependent
on rainfall; 46% are good for medium-sized animals
grazing and 34% of the land soil and vegetation is so
brittle that if modified, do not recover, becoming deserted
areas rapidly. However, these areas are good for the
extraction of fruits, medicinal herbs, beekeeping and
small animals. A wise way, the pasture fund communities
are holders of traditional knowledge and handle the
resources and lands changing them minimally.

The base communities and grass closure are also
innovative because, to be constituted as a social category,
also preserve the cultural and political identity, which
conforms from the conflicts over the possession and stay
on land and territory.

What is happening in the interior of Bahia, by force of
organized social movement, it is an innovative experience
in terms of land tenure policy. Several settlements made
by the National Institute of Colonization and Agrarian
Reform, and even regularized quilombo areas are
struggling to be viable and, among other reasons, one of
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them was the fact of not having been considered the
biome vocation in distribution and demarcation of lands.
Several settlements are on land suitable for grazing of
animals loose and extraction in open areas without fences,
however, were allotted to the practice of agriculture in
small plots surrounded and became unviable.

The pasture fund communities with their way of life
and management of the savanna, have an important
contribution to the agrarian reformand land regularization
of traditional communities according to each specific
situation where they are. They are guardians of the natural
and cultural heritage that needs to be recognized,
protected and disseminated as a good way to live and live
with the Brazilian semiarid region.
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Abstract— The environmental problems are currently in
the spotlight in the news media around the world,
although in a negative way. This theme arouses great
curiosity among people. The water, which is an
exhaustible natural resource, has been suffering severely
through misuse and lack of awareness regarding
humanity's natural assets. With the population growth,
cities are now receiving industrial facilities, and this
leads to an increase of the waste dumped on the surface,
affecting the bed of rivers and lakes, and consequently
affecting water quality. Besides this means of pollution,
there are several otherforms such as garbage thrown into
the water, uncontrolled mining, among others. All
samples from the three analyzed points had Escherichia
coli values lower than 200 NMP/100 ml of sample. Thus,
according to Resolution n® 274, the E. colivalues found in
this range allowed to classify the analyzed locations as
safe and excellent for carrying out primary contact
activities, or, bathing for most of the analyzed period. The
following project had the objective of analyzing the
conditionsof the water in the Formigueiro Beach, used by
bathers that come into primary contact, as well as the
normative that competes to it, also focused on the
environmental issues as: degradation, polluting sources,
means of use, sustainability and bathing.

Keywords—  Environmental  problems,  bathing
conditions, Quality.

1. INTRODUCTION

Brazil is home of a huge quantity of water,
and this is really a privilege. Regarding water resources, it
has a large volume of water in its territory, which has
been used for several purposes. With this great quantity of
water supply, it serves for multiple uses, such as:
sourcing, fishing, recreation, irrigation bath, among
others.

According to Tucci and Bertoni (2003), the
population growth in general has greatly affected nature.
Without having any other means to proper use the
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resources, or perhaps by carelessness and lack of a control
check, people continue to pollute the springs so that the
three main areas of use - residential, industrial and
agricultural environments- all discharge their dirty and/or
contaminated water into clean water, thereby reducing the
scarcity of natural resources and also the loss of water
quality.

All water we use in our daily activities and
random uses, the final destination of them will be the
rivers. By means of this article, it was analyzed some
causers of the contamination of these waters and what the
relation with the bathing. According to (VALLE &
SILVEIRA, 2000) the transmission of infections related
to pathogenic organisms, with some examples such as
bacteria, viruses and protozoa, are commonly transmitted
by water. While most waterborne diseases affect the
gastrointestinal tract, others can affect parts of the body
such as muscles, the nervous system, and organs such as
the heart.

In order to carry out this research, the
classification was done using objective criteria, based on
the monitoring of the indicators of the fecal coliform
group. Then, it was analyzed whether they were in
agreement with the parameters decreed by CONAMA
Resolution 274/00, determining if the waters are proper or
unfit for recreation purposes.

This study on the parameters served to
verify the water quality, as well as to correlate the values
obtained during the period, which demonstrated the
current state of the conditions of the chosen place in
relation to the bathing, being able to indicate measures
where can be developed environmental preservation
methods.

1. MATERIAL AND METHODS
STUDY AREA
The municipality of Porto Nacional is
located in the central region of the state of Tocantins,
approximately 64 km from the capital of Palmas, which
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has an area of 4,446 kme. Currently the city has 52,700
people. (IBGE, 2019).

The S&o Jodo river basin is extensive and it
is located between the parallels 10°46'43 "and 20°41'20"
south latitude and between the meridians 48° 14'16 "and
48°24'51" longitude west, southeast of the municipality of
Porto Nacional, with an area of 82 kn®. It counts with a
tropical climate with rainy summer and dry winter (the
warmest months coincide with the period without rains,

August and September), precipitations around 1,600mm
and average annual temperatures around 26°C; and the
predominant vegetation is the savanna, as shown in figure
01.

The chosen location for this research was
the Formigueiro Beach, located in the Jardim Querido
sector, located in the Tocantins River basin, as shown in
figure 02.
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Fig.2: Location and collection map of the Ribeirdo Sao Jodo Basin
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Water analyses

The samples were collected initially from
the month of August and continued until December of
2018. Serving as basis for the beginning of the analyses,
the parameters were: total of coliforms and Escherichia
coli (verification of the bathing conditions index). Next, it
was performed the methodology in locu, allowing
thebeginning of the laboratory methodology.
Field Methodol ogy

The samples were collected on a weekly
basis after the selection of the collecting points. We used
100 ml sterilized glass containers, approximately 25 cm
deep. The points chosen for collection were selected
according to the number and concentration of people
bathing in the locations, following Art. 5, single
paragraph of CONAMA Resolution No. 274/2000.
Laboratory Methodol ogy

The samples collected in a 1L flask were
transported to the Laboratory of Chemistry of the Instituto
Federal do Tocantins - Porto Nacional Campus, where the
microbiological analyses were carried out on the E. coli
group, based on the filter membrane technigque according
to the methodology described by Standard Methods
(APHA, 2005).

BATHING CONDITIONS

According to Aureliano  (2000), bathing
conditions is a parameter based on the analysis of the
quality of the water that will come into contact with
people. This verification is performed based on the
samples collected in locu, and they later go through
laboratory tests to check if the water fits the parameters
necessary to be wused for recreation. Follow the
classification of the water according to table 01.

Table.1: Classification of water regarding its bathing
conditions according to Resolution 274.

Fecal Escherichia
Category Coliform(NMP/100m Coli
1) (NMP/100ml)
Excelent <250 < 200
VeryGood < 500 < 400
Satisfactory < 1000 < 800
Unsafe Above 2500 Above 2000

*NMP: Most probable number by 100 ml. In 80% plus of
one set of samples obtained in each of the previous five
weeks.

SOURCE: Resolution N° 274/2000 Do CONAMA,;
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This study was based on the most probable number
(MPN) of microorganisms of the fecal coliform bacteria
type found in 100 ml of water sample. Being carried out
during the two seasons of the year, at the end of the dry
period and beginning of the rainy season, from August to
December 2018.

1. RESULTS AND DISCUSSION
It were performed in this study analyses of fecal coliforms
and Escherichia coli (E. Coli) in the Formigueiro beach.
The results for the whole period of the analyses showed
that the water at the research site was always above
24196 NMP / 100 ml. Carvalho Souza (2016),
conducted a survey on a beach located in the same city of
Porto Nacional, with the monitoring of 3 different points,
(PN, where it was verified that the density of E. coli
presented variation from 36.3 to 103.4 NMP / 100ml at
the point (PIl) were much better, ranging from 14.4 to
56.9 NMP / 100ml already at the point (PIIl) range from
19.3 to 71 NMP / 100ml.
The water analyses on Formigueiro beach during the
months of August to December 2018 showed results that
fit the bathing conditions standards at its analyzed point,
where there was a variation between 45.8 MPN / 100 ml
and 55.8 MPN / 100 ml respectively. In the collection
period analyzed, the Formigueiro beach obtained very
little or no concentration of visitors or bathers due to the
fact that the analyses were carried out on working days
and outside the busy season of the beach.
Thus, if we compare this result with the one obtained in
2016 atPorto Real Beach, we noticed that the difference
of results can be described by many factors, such as the
number of bathers and the wastes received, which are two
crucial factors. In terms of flow of tourists and bathers,
the beach of Formigueiro is less propitious than the beach
of Porto Real; on the other hand, the contribution of
animal feces (chickens, cattle, etc.) and human feces from
private cesspits and creation of animals along the banks of
the basin weighs against Formigueiro beach, which may
increase the risk of contamination in the water of that
region.
The notion of water quality is linked to the objectives of
use attributed to water bodies, so that these uses require
different levels of water quality, which vary according to
the intended purpose of a given water source
(MAGALHAES JR, 2003A; SPERLING , 2005). After
the laboratory tests were carried out in a period of five
consecutive months, E. coli values were determined.
Bacteria were present in all samples, but the values were
acceptable when compared to CONAMA Resolution
274/2000, according to the graph 01.
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Grafico demonstrativo das analises da agua na
Praiado Formigueiro
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Graph.1: Parameter evaluated in Formigueiro Beach

TRADUCAO DOS TERMOS DO GRAFICO:
Grafico demonstrativo das analises da agua na Praia
do Formigueiro = Demonstrative graph of the analyses
of the water on Formigueiro Beach

v. CONCLUSION
Therefore, Formigueiro Beach is of a great
importance to the community of Jardim Querido. Its
waters serve to supply several tank trucks daily, providing
water for a car wash located near the shores of the beach,
generating income for the residents. It is also used for
bathing, leisure, among other multiple uses. Therefore, it
is necessary to implement preventive actions, seek
partnerships with the city hall and responsible institutions,
so that there is a preservation of water, mainly through the
awareness of bathers, and also through measures and
policies of maintenance by the public administration.
Finally, according to the values obtained
during the research, it was verified that that water can be
used for recreational activities, since it meets the
parameters  determined by CONAMA Resolution
274/2000, presenting values below the recommended
level and being classified as EXCELLENT.
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Abstract— Purpose: The offer of business process
modeling methodologies is very extensive, making it
difficult for BPM scholars to make a sustained choice. In
this context, this paper aims to present the main modeling
methodologies, with applications, examples and
comparisons. Approach: A systematic bibliographic
survey and a comparative analysis of these notations used
in the implementation of BPM projects were carried out.
Findings: According to the bibliometric analysis, the
business process modeling notations most portrayed in
the works surveyed are: BPMN, UML, EPC e IDEF.
From the construction of a consistent overview that
allows the comparative analysis of the methodologies, in
order to select the one that best suitsits specificities it can
be verified that, although they share the same objective,
each notation has its specific characteristics.
Originnality/Value: This study has the main purpose of
providing a basis for the adequate indication of the
application of studies in the area, in particular those for
papers, dissertations and theses.

Keywords— BPM, Business Processes Modeling,
Business Processes Methodology.

l. INTRODUCTION

From the 1990s, organizations have experienced an
evolution in terms of structural and technological models,
bringing new paradigms to change and knowledge (Silva,
2015).

This fact has demanded a new attitude in the personal
and managerial styles, directed for a differentiated and
emerging reality. In this sense, contemporary companies
are gradually becoming organized in a way oriented to the
processes that permeate them, following the logic of
them, and no longer the departmental reasoning of the
functional approach (Malamut, 2005).

Nowadays there is an environment of high
competitiveness in the organizational world, this fact
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leads the current organizations to create and implement
mechanisms that promptly and effectively promote the
development and optimization of their information
systems. In fact, the agility factor is increasingly an aspect
of differentiation among organizations, for them to act
and respond in advance to the pressures, needs and
opportunities of the market.

In this way, companies started to focus on their
business processes in order to present high levels of
competitiveness and realize that these processes are key
factors of organizational success. A Business Process
Management (BPM) approach through a set of organized
activities ensures greater control, flexibility and ability to
align processes with organizational strategy (van der
Aalst, 2013). One of these activities present in this
approach is the business process modeling that has the
ability to define and change organizational processes in a
more logical and structured way (Silva, 2015).

The offer of different types of process modeling
methodology is quite extensive, making it difficult for
project designers to make an appropriate and sustained
choice. In this sense, Silva (2015) carried out a study in
order to produce a solution to support the analysis of
business process modeling notations, with the purpose of
facilitating the selection of a methodology in the stage of
process modeling, in a BPM approach by the teams that
perform it.

This article aims to analyze the main methodologies of
business modeling, based on a systematic bibliographic
survey, and present a comparative discussion of these
main methodologies used in the implementation of BPM
projects in organizations, based on the study carried out
by Silva (2015), with the main purpose of serving as a
basis for indicating the appropriate methodology to apply
BPM projects. Additionally, these results are configured
as a theoretical reference for application in papers,
dissertations and theses.
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The paper is organized as follows: Section 2 addresses
the theoretical framework on Business Process
Management and Business Process Modeling Section 3
presents the research method applied in the article; section
4 presents the results of the bibliometric analysis,
showing the main methodologies used in the BPM
context; section 5 contains a comparative analysis of the
main Business Process Modeling Methodologies fromthe
study carried out by Silva (2015) and section 6 points out
the final considerations of this work.

. THEORETICAL FRAMEWORK
2.1 Business Process Management - BPM

BPM is a holistic management approach (Draghici,
Draghici, Olariu & Canda, 2012) developed with great
focus on the adoption of Information Technology (IT)
(Brocke & Sinnl, 2011). The methodologies, techniques
or tools used, act by designing, approving, controlling, as
well as analyzing business processes involving the
organization, humans, applications, documents and any
other source of information (Pyon, Woo & Park, 2011),
being increasingly used by organizations in order to
promote the effectiveness and efficiency of their business.
In addition, according to Toor and Dhir (2011), it strives
for innovation, flexibility and integration with technology,
all with a focus on aligning the organization with
customer needs.

BPM can also be evaluated as a continuous,
structured, analytical and multisectoral process
improvement that presents several critical factors
(Trkman, 2010), to which are associated several methods
that allow companies to establish a high orientation for
business processes (Skrinjar&Trkman, 2013). It is worth
stressing how important is the understanding and
involvement of top management, the recognition of
information systems, clear responsibilities, as well as a
culture that is responsive to business processes
(Draghiciet al., 2012).

According to Siriram's (2012) understanding, BPM
demands a systemic and balanced view, since the business
process links the organization, resulting in a
harmonization of resources, such as processes, people and
systems. For the author, BPM actions demand the
assimilation of a niche area, so that one can focus on the
critical processes, which are aligned with the strategic
objectives of the organization.

For Repa and Bruckner (2015), BPM is a well-
established management model for managing the life
cycle of a business process, including design, execution
and analysis. Haddar, Makni and Abdallah (2014)
complement this definition, indicating that BPM is based
on the design of a model that satisfies a set of quality
criteria, which is a non-trivial task due to the complexity
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of the current Business Processes.

In fact, the heterogeneity of these kinds of projects
motivated the search for approaches to assist in the design
of high quality models at reduced costs. BPM can also be
evaluated as a continuous, structured, analytical and
multisectoral process improvement, presenting several
critical factors (TRKMAN, 2010), to which are associated
several methods that allow companies to establish a high
orientation for Business Processes (SKRINJAR and
TRKMAN, 2013). According to the Association of
Business Process Management Professionals, BPM is a
managerial discipline with a structured approach to
identifying, executing, measuring, monitoring and
controlling Business Processes whether they are
automated or not, to achieve consistent and targeted
results, aligning business  processes with the
organization's strategic objectives, creating value, and
enabling the organization to achieve its business goals
more quickly (ABPMP, 2017). BPM, according to
Arevolo (2006), seeks to map and improve the company's
business processes by means of a life-cycle approach
composed of the phases of definition, modeling, testing,
distribution, execution, monitoring, analysis and
optimization of business processes, as shown in Figure 1.

Optimize

BPMN

Fig. 1: BPM macroprocesses
Source: Adapted from Arevolo (2006)

Studies in the area of BPM, approach this
organizational model as a global vision of the business
and highlight the transition froma functional management
to a process-oriented management, suggesting the
application of BPM from a systemic approach, in which
the interrelations of the processes in their contexts are
highlighted. Unnecessary and misdirected steps are
eliminated and remodeled using the resources available in
the main processes (Segatto, PAdua & Martinelli, 2013). It
is worth noting that to achieve the desired effectiveness it
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is important that BPM is not only addressed as a simple
set of IT tools, but rather as an environment in which a
process-oriented view and the media requires the
organization of the business as a whole (Cho & Lee,
2011). For this, it is necessary to have a well-organized
team (Neubauer, 2009), to have knowledge of processes
in their individual or collective form (Seethamraju, 2012),
and a good selection of crucial processes (Cho & Lee,
2011). Finally, it is observed that in order to understand
the operation of the processes and what the existing types,
it is essential to determine how they should be managed in
order to obtain the best result (Siriram, 2012). Thus, in
order to reproduce an organizational structure by
processes, it is necessary to have a defined scenario of the
company through the mapping of activities, rules and
relationships that make up the processes, as well as an
adequate business process modeling methodology.

2.2 Business Process Modeling

Process modeling is an activity of representing the
processes of an organization that allows the analysis of its
current form so that it is improved in the future (Toor &
Dhir, 2011) since organizations need to understand them
(Rub & Issa, 2012) in order to be able to improve them. A
modeling is useful for describing and graphing the
important aspects of a given process, distinguishing
people, departments, and the link between them (Climent,
Mula & Hernandez, 2009) in order to portray them or to
represent them adequately, emphasizing the aspects that
need to be communicated and treated (Vergidis, Turner &
Tiwari, 2008).

In general, the process modeling aims to describe
characteristics of business processes, showing its
structure, the sequence of activities and their relations, the
resources used, among others. This is an important tool
for understanding and analyzing processes (Rub & Issa,
2012) and has been widely used by organizations to
document and improve their operations (Smirnovet al.,
2012).

For Silveira, Cruz and Schmitz (2016), process
modeling has been developed as a technology to describe
processes such that they can be understood and developed
with greater transparency.

Through this modeling it is possible to plan, create
procedures and document them in a consistent way,
making it possible to demonstrate the reality of the
company and make changes according to the desired
future situation (LEOPOLD; MENDLING, GUNTHER,
2016).

According to Pinggera et al. (2015), real
process models present a wide range of problems that
converge to the syntactic, semantic and pragmatic quality
dimensions of a model. For the authors, the syntactic and
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semantic quality is related to the construction of the
model and addresses the correct use of the modeling
language and the extent to which the model truly
represents real-world behavior, respectively. In addition,
pragmatic quality addresses the extent to which a model
supports its use for purposes such as understanding the
behavior and development of the system. For the different
aspects that constitute a business process to be captured, it
is necessary to use methodologies, techniques and
standards of process modeling (Cull & Eldabi, 2010).
Some of the available techniques are: Business Process
Modeling Notation (BPMN),Cognition enhanced Natural
language Information Analysis Method (CogNIAM),
Extended Business Modeling Language(xBML), Event-
driven Process Chain (EPC), Integration DEFinition
(IDEF); Unified Modeling Language (UML), Petri Nets,
Rapid Application Development(RAD), among others
(Toor & Dhir, 2011).

Process modeling methodologies are a set of graphical
constructs and rules for how to combine such
elaborations. In this universe of methodologies of
business process modeling, there are very simple to
extremely sopbhisticated languages. For Georges (2010),
the most sophisticated methodologies of business process
modeling are those aimed at the development of
information systems whether these transactional systems,
supervisory systems or workflow management systems.
In subsequent sections will be described the main
methodologies for representation of business process
models, raised through bibliometric research.

. RESEARCH METHOD: BIBLIOMETRIC
ANALYSIS

For the definition of the main methodologies of
business process modeling, the bibliometric revision
research method proposed by Marasco (2008) was used.
For the composition of the bibliographic portfolio, the
Scopus database was defined.

Research was carried out in journals without temporal
delimitation of published studies. The total amount of
works found in this database was a result of the keyword
combinations searched in the titles and abstracts. In the
step of defining the keywords for the bibliographic
review, the keywords "Business Process Modeling” AND
"Business Process Management™ or "BPM" were used, as
shown in Figure 2.

Fig. 2: Keywords of bibliometric research

Business Process Business Process
Management Modeling
“Business Process AND “Business Process
Management” Modeling”
“BPM”’

Source: Elaborated by the author (2019)
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The works found with these two combinations of
terms were mostly chapters of journals, books, norms and
articles of congress, in which the results of the
bibliometric revision will be presented. Thus, 243 papers
were obtained.

V. MAIN BUSINESS PROCESS MODELING
METHODOLOGIES

The origin of the term Business Process Modeling
emerged in 1967 in a paper by S. Williams entitled
"Business Process Modeling Improves Administrative
Control," published in Automation Journal (WILLIAMS,
1967). Since then, this term has gained momentumand a
very large number of methodologies and business process
modeling languages have emerged (GEORGES, 2010).

In the beginning, business process modeling was done
using flow and data representation languages from other
areas, such as flowcharts, flow control diagrams and
PERT (Program Evaluation and Review Technique)
diagrams. Such process modeling languages, which were
developed in the first half of the twentieth century, were
not enough to model all the aspects necessary for the
development and deployment of information systems,
emerging the need for the development of more elaborate
business process modeling languages that could represent
the different aspects necessary for the development and
implantation  of information systems. Considering
Business Process Management as the fundamental object
of this review, the Business Process Modeling
Methodologies most discussed in the articles collected in
the Scopus database from the bibliometric revision are
BPMN, UML, EPC and IDEF. The BPMN methodology
stands out for being present in about 55% of these
published works, as shown in Figure 3, followed by UML
(21%), EPC (12%) and IDEF (7%), other methodologies
are about 5%. The results of a survey conducted by
Kocbek et al. (2015) also showed that BPMN is the
default language in the process modeling field.
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=BPMN =UML »EPC =IDEF = Others

Fig. 3: Business Process Modeling Methodologies
addressed in articles in the Scopus database
Source: Elaborated by the author (2019)

In the following subtopics, the main methodologies raised
from the bibliometric review applied in this study will be
discussed, highlighting works present in the scientific
literature with the application of such notations.

4.1 Business Process Modeling Notation (BPMN)

BPMN is the largest and most widely accepted
methodology for business process modeling (Pavani &
Scucuglia, 2011). It is the result of an agreement between
several companies of modeling tools, which had their own
notations, with the purpose of creating a unique and
standard language for business process modeling capable
of facilitating the understanding and training of the end
user (Almeida, 2009).

BPMN is a set of graphical conventions to describe
business processes, specifically designed to coordinate the
sequence of processes and the exchange of messages
between processes. Zhang, Liang, Shi and Ma (2012)
agree with this idea by emphasizing that BPMN
represents processes in a standardized way, facilitating the
understanding of the organization's stakeholders and
employees.

According to Rachdi, En-Nouaary and Dahchour
(2016), BPMN is an emerging modeling method that has
received much interest and support from academia and
industry as an open standard for Business Process
Modeling. In addition to being one of the latest modeling
notations standardized by OMG (Object Management
Group) and BPMI (Business Process Management
Initiative), BPMN is considered easy to use for all
stakeholders of the organization (managers, analysts,
developers, etc.) (KOCBEK et al., 2015) and allows to
model a business process with a single type of Business
Process Diagram (BPD), avoiding the fragmentation of
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the problem inherent in other modeling languages such as
UML.

BPMN notation is used to model the current state
of processes called AS-IS (current state). Process
simulations are performed with the features that the
notation offers, they allow to automate the activities in a
simple and quick way with the control through visual
indicators, thus generating a proposed model with
improvements  known as TO-BE (future-state)
(SCHERUHN; VON ROSING; FALLON, 2015).

The BPMN notation is based on four large aggregates
of symbolic elements for the representation of processes:
the connection objects; flow objects; swimlanes or sting
rays; and artifacts. Through these categories it is possible
to find the representative elements of events, activities,
roles, workflows, etc. (Chiarello, Emer & Neto, 2014).

Among the most recent papers are publications that
apply BPMN methodology in the following areas: health

(Onggo et al, 2018), manufacturing (Witsch & Vogel-
Heuser, 2012), offshore (Joschka et al., 2015) (Petrasch &
Hentschke, 2016), educational (Strimbei, Dospinescu,
Strainu, & Nistor, 2016), e-commerce (Bukhsh, Van
Sinderen, Klaas & Barratel, 2017), service (CGeiger, Harrer
& Lenhard, 2016), etc.

Joschka et al. (2015) described a holistic approach to
O & M processes in the field of offshore wind farm power
generation. The acquisition and visualization of the
process is performed by a risk analysis of all relevant
processes. From then on, a tool was designed, which is
able to model the processes defined in a BPMN notation,
as well as connect and simulate them. n addition, the
notation was enriched with new elements, representing
other relevant factors that could only be displayed with a
much greater effort.

Figure 4 shows the return trip process modeling by
personnel transfer vessel.
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Fig. 4: Modeling of return journey process by personnel transfer vessel
Source: Joschko et al. (2015)

Strimbei et al. (2016) provided a new view on
corporate modeling in the context of BPMN and the
university area. This study reveals a specific BPMN
approach in the context of university information systems,
based on a comparative analysis of some representative
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universities in the United States and Central Europe. The
authors present 4 realistic and complex systems:
curriculum and study programs, student admission,
student routing, student exchange. Figure 5 shows BPMN
modeling for the student exchange process.
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Fig. 5: BPMN modeling for the student exchange process
Source: Strimbei et al. (2016)

4.2 Unified Modeling Language (UML)

According to Torres (2011), the UML arose from the
union of three modeling methodologies: The Booch’s
method, the Object Modeling Technique method -
Jacobson's OMT and the Object-Oriented Software
Engineering method - Rumbaugh's.

This technique was developed with the purpose of
being a graphical notation for the analysis, specification,
construction and documentation of software development
support. The main challenge in the development phase of
this notation was to create a standardized language with a
unique semantics to be able to represent systems of
different levels of complexity (Geambasu, 2012). For
Booch, Rumbaugh, and Jacobson (2006), the UML is
sufficiently expressive to model non-software systems
such as workflow, structure and behavior of hardware
systems and projects. The success of this methodology
has contributed to the adoption of UML models in several
systems  development initiatives, which include
requirements approaches that use business process
information often represented in adapted UML diagrams
(Torres, 2011). Among the recent publications on the
UML methodology, the works with applications in
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education (De Lope& Medina-Medina, 2016), health
(Ferrante, Bonacina& Pinciroli, 2013), industry (Latif,
Nadeem& Lee, 2011), services (Zheng, Feng & Zhao,
2014), e-commerce (Maman, Sugiarti & Kumaladewi,
2017), etc stand out.

Ferrante et al. (2013) performed the post-stroke
rehabilitation ~ process  modeling. In  healthcare
organizations where rehabilitation procedures are
provided for stroke patients, It becomes necessary greater
detail in relation to the workflow. The proposed model,
implemented in UML, is based on international guidelines
and has been refined following the clinical pathway
adopted locally by a specialized rehabilitation center. This
model describes the organization of delivery of
rehabilitation and facilitates the monitoring of recovery
during the process. The flexibility of the model guarantees
an easy update after the evolution of the process.  Figure
6 discusses the class diagram of the rehabilitation process
of the study in question.
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Fig. 6: Process modeling in UML - class diagram of the post-stroke rehabilitation process
Source: Ferrante et al. (2013)

Zheng et al. (2014) developed and designed a library
management system based on the UML modeling
mechanism to analyze a simple library management
system. The authors state that UML can convey
information among users, developers, designers and
managers efficiently, which enhances their collaboration

capabilities and increases the degree of industrialization in
software development projects. The design process
indicates that, as a software engineering modeling
language, UML has a very good application perspective.
Figure 7 discusses the UML design classes diagram of
book lending management.
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Fig. 7: Diagram of design classes for book lending management
Source: Zheng et al. (2014)

4.3 Bent-driven Process Chain (EPC)

The EPC methodology is also one of the most widely
used business process modeling languages worldwide
(Devillers 2011). It is a notation that was developed in
1992 by researchers from the University of Saarland in
partnership with SAP, one of the largest world powers in
the production of integrated management software (Mili
et al., 2010). Like most notations for process modeling,
the EPC also resembles in its structure the flowcharts for
representing logical and temporal dependencies between
activities in the construction of business processes
(Keletso, Chioasca & (Keletso, Chioasca & Zaho, 2014).
The main focus of EPC notation is to provide users with a
graphical representation of organizational processes in an
intuitive way that is quick and easy to understand for both
process analysts and business people (Van Wel, 2013). In
addition, the EPC is the main language for the
representation of business processes of the ARIS
methodology (Architecture of Integrated Information
Systems), which aggregates resources related to the
business and organizes themto ensure the development of
sequences of activities and tasks that produce value
(Davis & Brabander, 2007). Pavani e Scucuglia (2011)
consider the EPC a simple and easy to understand
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methodology, very similar to flowcharts. The authors
point out that the basic difference is that the EPC uses the
concepts of logical operators.

Among the works based on a literature review that use
the EPC methodology, the publications with applicability
in the following areas stand out: services (Giviani &
Argourd, 2015), supply chain(Mohammadi & Mukhtar,
2012), education (Rostanski,2013), marketing (Fleaca,
Fleaca & Maiduc, 2016), health (Zarabzadehet al., 2012),
among others.

Giviani and Argourd (2015) mapped the processes of
the technical treatment division of the Integrated Library
System of Sdo Carlos, Sdo Paulo, Brazil, from its
acquisition to its availability to the user, who is
responsible for receiving works, classification and
indexing, tipping, availability in the collection and
inventory of all bibliographic material of the libraries
integrating the system. For this, the authors made use of
business process modeling through the EPC methodology.

Figure 8 shows the macro processing detail of the
library inventory activity.
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Fig. 8: Modeling of the macroprocess of library inventory activities
Source: Givianie Argourd (2015)

Fleaca, Fleaca and Maiduc (2016) applied the EPC
methodology to model the variables of the marketing
research process of an organization. The results highlight
the benefits of the marketing research workflow that
increases the value of market information while lowering
the costs of obtaining it in a consistent manner. The
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authors also highlight the high impact on stakeholder
satisfaction.

This work aimed to decipher modern trends in
innovation and business process management as well as
business process management and provide a useful
diagram of marketing research process using the BPMN
graphical vocabulary EPC tool (Figure 9).
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4.4 Integration DEFinition (IDEF)

The IDEF technique originated from an initiative of
the United States Department of Defense aiming at the
creation of a method that would allow the modeling of
requirements for systems. Its initial use was in the 70's,
and later standardized by the National Institute of
Standards and Technology. This methodology allows to
analyze processes by means of the construction of models
that reflect their current functionality to design the ideal
situation of business operation (Almeida, 2009).

The IDEF methodology is composed by 16 techniques
for the modeling and analysis of systems, initially
designed to be used in the scope of Software Engineering.
Each of these techniques is used in different fields of
application, however the IDEFO, more directed to
modeling business functions, and IDEF3, to concretely
model business processes, are in fact the two most and
that can be complemented in the modeling of processes,
although each of them can also perform individually, in
particular the IDEF3 (Costin & Fox 2004).

The IDEFO technique is capable of representing a set
of actions that are supported by ICOMs (Input Control
Output Mechanism). ICOM is a graphical representation

to describe the dynamic aspect of the business processes
and with the objective of facilitating the survey and
description of information systems (Miliet al., 2010).

Among the publications on the UML methodology,
the works with applications in manufacturing, (Pmarbasi,
Sel, Alagas & Yizikirmizi, 2013), industrial, (Kuo, Hsu,
Ku, Chen&Lin, 2013), supply chain (Kuo, Hsu,
Huang&Gong, 2014), civil construction etc (Tas,
Yaman&Tanacan, 2008) are highlighted.

Pmarbas1 et al. (2013) studied flexible manufacturing
systems (FMS). The authors proposed an FMS design
approach using the IDEF methodology. A systematic
layout scheme and a performance evaluation scheme are
presented and detailed using this modeling framework.
Next, the proposed approach was carried out with a case
study of an aeronautical industry to convert an existing
traditional production system into FMS. The objective
was to find the machine and the mix of products that
reach the maximum use, minimizing the cycle time. From
the IDEF model, it was observed that the performance of
the FMS system was greatly improved when determining
the most advantageous level of the system components.
Figure 10 shows the IDEF context diagram layout design

of one or more activities, which in addition to data and and performance evaluation.
information is able to describe the various elements that
are associated with a process (Mykolayczky & Junior,
2001). The IDEF3 technique was developed specifically
a 1
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Fig. 10: Modeling in IDEF: Context diagram layout design and performance evaluation
Source: Pinarbayi et al. (2013)

Ciuriana, Garcia-Romeual, Ferrerb and CasadesUs
(2008) developed a model that can be applied later to the
development of an integrated planning and programming
tool using an IDEF methodology to design an activity
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model that integrates process planning and production in
metal removal processes.

An activity model was used to develop a system that
allows the user to plan the process and the production at
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the same time in collaborative engineering work. To
design the activity model, a wide variety of parts were
evaluated and processed in a real workshop factory.
Several activities have been developed in detail to be

tested in real cases.
C3 C2 Cl
r-Databases ~Operations

Knowledge

Figure 11 shows the level of process planning in the
IDEF model.
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Fig. 11: Process planning level in the IDEF model
Source: Ciuriana et al. (2008)

In the next section, a comparative analysis of the main
methodologies of business process modeling raised in this
paper- BPMN, UML, EPC and IDEF - is approached,
based on the study done by Silva (2015).

V. COMPARATIVE ANALYSIS OF
METHODOLOGIES

The business process modeling methodologies
succinctly presented in the previous sections have
different characteristics, strong points and

limitations. Therefore, it is important to find a means of
comparing them in order to systematize their differences
and similarities. For this purpose, a broad review of the
relevant literature was carried out, which deals with the
characterization ~ of  business  process  modeling
methodologies. Different authors use different criteria to
evaluate methodologies of process modeling, although
some criteria tend to be more or less universal (Silva,
2015), which are:

e  Expressivity: it tries to evaluate the language as
to its capacity of representation, being for this
reason a criterion specially focused on the
elements of each notation in order to verify if
these elements serve all the purposes and needs

www.ijaers.com

of the most varied models, from the simplest to
the more complex;

e Formalism: associated with the existence of a
description and formal definition of each
notation. That is, whether or not each notation
has a formal definition of all its elements, as well
as clear rules on the use of each one;

e Usahility: aims to measure how difficult it is to
understand and use process modeling notation
for both analysts and modelers. It is a criterion
that promotes the evaluation of the ease of use of
the notations;

e Amiability: this criterion is concerned with the
importance of the graphic aspect of the notation
used, that is, one should look for a notation that
is not very complex in relation to the elements
and relations between them;

e Legibility: it is understood as the ease of
interpreting processes by all stakeholders, such
as business analysts, technical and non-technical
modelers of these processes, as well as the
organization's own management;
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e Flexibility: the presence of graphical elements
that allow a high level of flexibility and give
several modeling alternatives is a privileged
factor for some modelers;

e Support Tools: verifies that the chosen language
has a variety of solutions to support its
implementation;

e Uniwersality: in choosing a particular process
modeling notation, it analyzes whether the
notation is sufficiently recognized in a
comprehensive  universe, presuming some
benefits such as greater support from a
community of active use or greater proximity to
the user and the developer;

e Purpose: In a study of the choice of modeling
notation to adopt, it is very important to
understand what is intended to be done with the
final models, it is necessary for the language to
allow the automation and execution of the
processes or only to perform analyzes and
manipulations on the processes, for example.

Based on systematic analytical studies by authors of
the reading of the specialty of business process modeling,
Silva (2015) listed such works in each of the comparative
criteria  mentioned above, in order to highlight the
characterization ~ of  business  process  modeling
methodologies. Figure 12 shows an adapted version of
Silva (2015) of the characteristics of each one of the
methodologies raised in this study.

Criterion BPMN UML EPC IDEF
Expressivity X X X X
Formalism X X X X
Usability X X X X
Amiability X
Legibility X X X X
Flexibility X
Support X X X
Tools
Universality X X X
Purpose X X X X

Fig. 12: Evaluation criteria of business process modeling
methodologies.
Source: Elaborated by the author (2019)

Based on the study of systematization of the analysis
of the comparative criteria mentioned, performed by Silva
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(2015) in the specific literature, the criterion of
"BExpressivity of languages” is the one that has received
the most attention by the authors. In this way, it is verified
that the capacities of the methodologies raised allow to
represent the most diverse organizational situations,
whether in  behavioral, functional, structural or
informational terms.

The criteria "Formalism"”, "Usability", "Readability"
and "Purpose™ were also related to the functionalities of
the four methodologies raised in this study.

The criteria "Formalism™, "Usability”, "Readability"
and "Purpose™ were also related to the functionalities of
the four methodologies raised in this study.

The BPMN stood out as the only methodology to
present the criteria "Friendliness" and "Flexibility". Thus,
it is observed that such methodology presents a
graphically pleasant notation that can help the work of the
users, facilitating the identification of the desired and
necessary elements to face the expected result for the final
model; and allows a high level of flexibility and offers
various modeling alternatives for users.

Finally, it should be noted that the BPMN, UML and
EPC methodologies present the criteria "Supporting tools"
and "Universality”, according to the literature (Silva,
2015) on business process modeling methodologies. Thus
these three notations present a multiplicity of solutions to
support their implementation and have several widely
used software packages that allow the business process
analyst to have a professional tool and tested by the most
varied organizations; and are also sufficiently recognized
in the business community, academic and in terms of
market disclosure.

VL. FINAL CONSIDERATIONS

The main objective of this paper was to present, based
on theoretical references, a review regarding the main
methodologies of business process modeling, from the
systematic bibliographic survey in this area of study and
the discussion of the comparative analysis of such
methodologies.

It is worth highlighting that the use of a process
modeling methodology for the documentation of business
processes has many advantages, generally related to
techniques and standards, created exclusively to support
business process design and aimed at optimizing the
modeling task processes. For a better performance in this
area of process modeling it was clear that the use of a
specific methodology for this purpose is crucial.

Thus, according to bibliometric research, BPMN,
UML, EPC and IDEF are highlighted as the most
portrayed business process modeling methodologies in the
papers surveyed: Among the articles in the Scopus
database, it was verified that BPMN stands out for being
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present in most of these published works, and these
results are corroborated by Kocbek et al. (2015), which
point out that BPMN is the default language in the
process modeling field. Unlike other techniques, BPMN
is a standard developed to offer a notation more easily
understood and used by all involved in the business
processes, besides being a comprehensive technique and
offering resources for modeling the most varied types of
processes, fromthe most generic to the most specific.

Through a selection of the most important modeling
methodologies in this area, it was possible to verify, from
examples of analyzed applications, that, although they
share the same objective, each methodology has its
specific characteristics. Thus, a comparative analysis of
business process modeling methodologies proposed by
Silva (2015) was presented, based on a comprehensive
review of the relevant literature that deals with the
characterization of methodologies, based on the selection
of different criteria of evaluation.

Finally, it is concluded that the main purpose in the
construction of a consistent overview that, before a given
organizational context or BPM project, allows the
comparative analysis of methodologies of process
modeling, in order to select the one that best suits its
specificities. This solution will allow a more informed
selection of the notation to serve certain designs by the
project team without the need to carry out a large study of
the various existing languages. In this way, it is enough to
indicate among the several criteria identified, those that
seem to be more important to the project or organizational
context, attributing them the corresponding valorization.
Additionally, these results are configured as a theoretical
reference for application in papers, dissertations and
theses.
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Abstract — This paper presents the use of Abrasive Flow
Machining (AFM) and development of abrasive paste
using oiticica oil, a typical plant in the northeast region
of Brazil, are presented as a necessity in the face of the
problems related to the surface finishing process parts
employing existing comercial paste. Proper surface
finishing and polishing improves the quality and
performance efficiency of the work. With this, the main
objective of this work is to use an equipment and an
alternative paste for the machining of aluminum 6061-T6
and SAE 1045 steel parts. A prepared formulation of
abrasive paste with oiticica oil and solid particles of
silicon carbide was proposed and compared with a
conventional paste in the machining of the two metals in
question. The mass and the internal diameter of the parts
were analyzed before and after the machining. It was
established the variation of the number of cycles in
Abrasive Flow Machining, keeping constant the
concentration and size of the metal particles in the paste
considered. The paste formulation with oiticica oil
showed a new commercial paste option under
development that may contribute to a better performance
in the micro-machining of metal parts.

Keywords — Abrasive Flow Machining, Oiticica Oil,
Aluminum 6061-T6, SAE 1045 Steel.

I. INTRODUCTION

The dimensional precision and alignment, as well as the
quality of surface finish, are considered by processes such
as machining, polishing, sharpening, that is, traditional
methods of surface finishing. These finishing operations
represent a critical phase and high cost for global
production processes [1, 2].

With this, there is a need to develop a finishing process
with broader limits of application areas, better quality
performance, increased productivity and the possibility of
automating the operation. The Abrasive Flow Machining
(AFM) is a process that meets these requirements.

Studies have shown that in the Abrasive Flow Machining,
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after a few initial cycles, material removals and
improvement in surface roughness of the work part
surface [3, 4, 5, 6].

Therefore, it proposes in this work the construction and
use of the equipment for the Abrasive Flow Machining
and the development of an alternative abrasive paste with
oiticica oil.

1. OITICICAOIL
The Licénia rigid Benth, vegetation known regionally as
oiticica, it belongs to the Crysobalanaceae family, typical
of riparian forests of the caatinga, grows in deep alluvial
watersheds of rivers and streams that are in the regions of
northeast states of Brazil (Piaui, Ceard, Rio Grande do
Norte and Paraiba), mainly in the backwoods [7]. It is
from the nut that the highest oil content is extracted, used
in large scale by the industries producing automotive
paints, printers, varnishes, fine glaze and tarpaulins [8].
The oiticica has its potential underutilized, being often
employed only in the soap industry, is a species that
presents high yield relative to others in the production of
oil. The nut occupies about 70% of the composition of the
fruit and 60% to 63% of oil content [9].

I1l.  ABRASIVE FLOW MACHINING
The Abrasive Flow Machining is a non-traditional
machining process which removes the material from the
surface of the part and produces residual compressive
tension, can be worked with various metal materials such
as steel, stainless steel, aluminum, zinc, brass, cast iron,
titanium and nickel alloys, as well as in thermoplastic
materials, which can not be machined by conventional
machining processes efficiently and economically [5],
[10]. The purpose of this process is to produce a nano-
level finish on machined componentes, time saving, and
is considered one of the best methods for finishing
complex geometries not accessible by conventional
finishing tools. In Abrasive Flow Machining a semi-solid
and flexible abrasive compound ("paste") is charged and
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forced through, by an extrusion process, on the surface to
be machined of one or more parts, removing small
amounts of material with each pass. The paste is
composed of the semi-solid carrier and the abrasive
grains, that is, it functions as a sandpaper and its particles
act as cutting tools. The abrasive action during the
process depends on the extrusion pressure, volume and
flow rate of the paste, determined by machine
configuration (equipment) and the paste passage area,
considering the type of paste to be used, its formulation
includes the viscosity, the type and size of abrasives [11].
However, the influence of three controllable variables
(extrusion pressure, concentration and abrasive grain size)
are responses to the removal of material and consequently
internal diameter increase.

Abrasive Flow Machining can produce surface finishes of
up to 0.05 pum, to thin out small holes with diameters of
0.2 mm, generate curved surfaces with radii ranging from
0.025 mmto 1.5 mm [12].

The abrasive paste is the main component of the Abrasive
Flow Machining process. The paste consists of a
viscoelastic polymer reinforced with the abrasive
particles. This viscoelastic polymer acts as a carrier
medium and the abrasive particles act as a cutting tool
that removes the material from the work part. The
polymer pastes used are Polybiosiloxane and Silicone
Rubber, the commonly used abrasives are silicon
carbides, aluminum oxide, boron carbide and
polycrystalline Diamond [13].

In this work it is proposed the use of an abrasive paste
using oiticica oil.

V. MATERIALS AND METHODS

The tests were carried out using a hydraulic press and a
Abrasive Flow Machining device also developed, as
shown in Figure 1.

The hydraulic press was used to perform the compression
movement, where the piston compresses the abrasive
paste downwards inside the cylinder, forcing it to pass
through the internal diameter of the parts fixed in the
working support. As a result, the abrasive paste abrades
the tested parts. After the initial linear movement of
25 mm, the cylinders are manually inverted.
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Fig. 1: Abrasive Flow Machining Equipment

In the opposite direction, the 25 mm stroke is again
completed and the work part wears. This combination of
movements in both opposing directions compose a cycle
in the Abrasive Flow Machining process [14].

The applied pressure was 50 bar (725.189 Psi). The tested
aluminum and steel parts are machined for a number of
pre-determined cycles. For the aluminum and steel parts
for both the conventional pastes, commercial use and the
developed paste, 720 compression cycles were carried
out.

After the Abrasive Flow Machining procedure, the parts
were removed from the equipment and underwent a
cleaning process, to start the measurements of mass and
diameter of the machined parts.

To measure the masses of the work parts a balance of the
mark Bel Engineering Mark was used, model M214A,
with resolution of 0.0001 g, under the room temperature
of 33°C and ambient air relative humidity of 44%. The
amount of material removed from each part was estimated
by the difference between its masses, respectively before
and after each machining operation.

The machining tests were performed with two types of
working materials 6061-T6 aluminum and SAE 1045
steel, this is because aluminum has a greater lightness in
transportation and higher resistance to corrosion and steel
is currently the most used metal alloy, being used
intensively in numerous applications such as machines,
tools and construction.

After that, the parts were prepared and transformed in the
formats established, as shown in Figures 2 and 3, so as to
be fixed by threading in the holes of the working support.
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Fig. 2: Aluminum parts 6061-T6

Fig. 3: Steel parts SAE1045

The paste developed for the tests is a mixture of plaster
powder (2.400 grams), abrasive particles of silicon
carbide (500 grams), oiticica oil (600 grams) and linseed
oil (5 grams).

The plaster powder, oiticica oil and linseed oil were
mixed with the abrasive particles in a defined ratio
(0.685: 0.171: 0.001: 0.143) respectively, under the
conditions of room temperature of 27°C and humidity of
79% to achieve the desired percentage concentration of
particles by weight [weight of abrasive particles x 100 /
(weight of developed paste)]. However, the common
definition of the percentage of abrasive particle
concentration is given by: weight of the abrasive particles
x 100 / (weight of the abrasive paste). The
homogenization of the abrasive paste was performed
manually. Before starting the actual tests, a preliminary
one was performed with 2 machining cycles for every 5
work parts, in order to obtaining a homogeneous mixture
inside the equipment cylinders [14].

V. EXPERIMENTAL RESULTS

The results obtained after the accomplishment of the
machining tests related to the removal of material and
variation of the internal diameters of the machined parts
will be presented.

During the tests, the influence of the number of cycles
and the type of abrasive paste employed on the amount of
material removed and on the variation of the internal
diameter was evaluated, while the concentration, the size
of the abrasives and the paste speed remained constant.
The results obtained with the developed abrasive paste
were compared with those obtained in the tests carried out
with a conventional (commercial) one. The dimensional
analysis of the machined parts were analyzed by means of
images obtained by scanning electron microscopy (SEM).
The first result presents the values of material removal in
grams, according to the variation of the number of cycles,
which were 20, 60 and 100 cycles for the aluminum and
steel parts, according to Figures 2 and 3. The use of the
conventional paste was compared to the paste developed
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in this work for Abrasive Flow Machining. Each
experiment was realized in a set of 5 parts for each cycle.
Table 1 shows the material removal for aluminum and
Table 2 shows the removal for steel, both for 20 cycles
and for the conventional and developed pastes. The same
procedure was repeated for 60 and 100 cycles.

Table.1: Comparation of material removal for aluminum

in 20 cycles
Aluminum i
Conventional Developed Paste
Paste
Mass Mass Mass Mass
Parts before
Numbers AEM after before after
© AFM (g) AFM (g) AFM (g)
1 1.6833 1.6820 1.6848 1.6838
2 1.7086 1.6970 1.6920 1.6892
3 1.6995 1.6924 1.6948 1.6942
4 1.6935 1.6916 1.7075 1.7046
5 1.6922 1.6920 1.6934 1.6908

Table 2 - Comparation of material removal for steel in 20

cycles
Steel Conventional Developed Paste
Paste
Mass Mass Mass Mass
Parts before
NUMbers AFM after before after
@ AFM (g)  AFM (g) | AFM (g)

5.1641 5.1605 5.3942 5.3892

5.6866 5.6798 5.6877 5.6757

5.2633 5.2546 5.4449 5.4389

4.8252 4.8214 5.3759 5.3691

Ol W N -

5.7983 5.7934 5.3327 5.3234

Removal of material occurred in the 6 conditions tested,
resulting from the combination of 3 cycle numbers and 2
types of materials and are shown in Tables 3 and 4.
Where D represents the developed paste, C is the
conventional paste and n is the number of cycles.

Table 3 - Average removal of material: Aluminum (g)
D(n100) C(n100) C(n20) C(n60) D(n20)  D(n60)
0.0331> 0.0241> 0.0221> 0.0157> 0.0153> 0.0139

Table 4 - Average removal of material: Steel (g)
D(n20) D(n100) D(n60) C(n20) C(n60)  C(n100)
0.0391> 0.0353> 0.0352> 0.0278> 0.0253> 0.0223

Removal of material from steel parts resulted higher than
aluminum, although this material offers greater resistance
to abrasion in relation to aluminum, due to the fact that in
the primary machining the surface finish of the steel parts
was inferior compared to that of the aluminum parts.
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The second result presents the effect of the parameters of
Abrasive Flow Machining on the variation of the internal
diameter of the parts and the difference between the initial
and final values for the aluminum and steel parts. Table 5
shows the comparation of the diameter before and after
the AFM process for the aluminum parts tested in 20
cycles and Table 6 compares the steel parts under the
same conditions, for both abrasive pastes.

Table 5 - Comparation of the internal diameters for the
aluminum parts in 20 cycles
Conventional

Aluminum Paste Developed Paste
Diameter | Diameter . .
Parts before after Diameter Diameter
Numbers AFM AFM bﬁ?::r:;FM aft?r:],:]l):M
(mm) (mm)
1 7.631 7.780 7.682 7.747
2 7.872 7.874 7.689 7.800
3 7.746 8.000 7.706 7.885
4 7.998 8.101 7.710 7.928
5 8.325 8.342 7.758 7.873

Table 6 - Comparation of the internal diameters for steel
parts in 20 cycles
Conventional

Steel Paste Developed Paste
Parts Dti)zr;;ier Di:fntw:rter Diameter Diameter
Numbers = AFM AFM befo:s r’:FM after;':nFM
1 8.208 8.295 7.585 8.071
2 7.683 8.330 7.288 8.102
3 7.564 8.443 7.288 7.550
4 7.689 8.253 7.552 8.117
5 7.334 8.232 7.766 8.181

The Tables 7 and 8 present the results of increasing
diameters for all the cycles tested, comparing the
conventional paste with the developed one for the
aluminum and steel parts.

Table 7 - Average diameter of parts: Aluminum (mm)
D(n100) C(n60) C(n100) D(n60) D(n20) C(n20)
0.649> 0.437>  0.422> 0.272> 0.138> 0.105

Table 8 - Average diameter of parts: Steel (mm)

D(n100) D(n60) C(n20) C(n60) D(n20)  C(n100)

0.672> 0.628>  0.615> 0.524>  0.508> 0.382

The highest average diameter variation occurred for both
aluminum and steel with 100 cycles with the developed
paste D. However, in all cycles and both materials
occurred the increase of the diameter of all the parts. In
order to verify the dimensions of the diameters and the
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effect of the number of cycles, it was used Scanning
Electron Microscopy in all the parts tested.

Figures 4 and 5 shows the internal diameter variation of
an aluminum part, respectively before and after 20 cycles
with the conventional paste.

7.631 mm

1 mm EHT=1500kV  Signal A = SE1
I WO =27.5mm Mag= 10X

Fig. 4: Aluminum part before the AFM for 20 cycles with
the conventional paste

7.780 mm

EHT=1500kV SignalA=SE1 &

1 mm
I WO=260mm Mags 10X s

Fig. 5: Aluminum part after the AFM for 20 cycles with
the conventional paste

The Figure 6 shows the aluminum part to be tested with
the developed paste and the Figure 7 shows the variation
of the internal diameter after 20 cycles of the Abrasive
Flow Machining process with the developed paste.
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EHT =15.00kV  Signal A = SE1

WD =32.0 mm Mag= 10X

Fig. 6: Aluminum part before AFM for 20 cycles with |
developed paste

1mm EHT=15.00kV  Signal A = SE1 -
WD = 37.5mm Mag= 10X 94/;!:'

Fig. 7: Aluminum part after the AFM for 20 cycles with
the developed paste

The same procedures was performed with the steel parts.
The Figure 8 shows the steel part before the Abrasive
Flow Machining procedure; the Figure 9 shows the
variation in internal diameter for 20 cycles with the
conventional paste.

EHT =15.00kV  Signal A = SE1

WD =31 0mm Mag= 10X

Fig. 8: Steel part before the AFM for 20 cycles with
conventional paste
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8.295 mm

EHT =15.00kV  Signal A = SE1
WD = 32.0 mm Mag= 10X 0 Tk

Fig. 9: Steel part after the AFM for 20 cycles with the
conventional paste

EHT =15.00kY  Signal SE1
WD =33.0 mm Mag= 10X

Fig. 10: Steel part before the AFM for 20 cycles with the
developed paste

The Figure 10 shows the steel part before the Abrasive
Flow Machining procedure; the Figure 11 shows the
variation of the internal diameter for 20 cycles with the
paste developed.

EHT =15.00kV  Signal A = SE1

WD =320mm Mag= 10X

Fig. 11: Steel part after the AFM for 20 cycles with the
developed paste

Page | 121


https://dx.doi.org/10.22161/ijaers.6.5.16
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.16

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

The Figures 4 to 11 represent the Scanning Electron
Microscopy with the values of the diameters of both the
aluminum and steel parts, before and after the Abrasive
Flow Machining, referring to first line, parts numbers of
Tables 5 and 6. However, the same procedures was
performed for the other pieces tested for 60 and 100
cycles.

VI. CONCLUSION

The paste used experimentally in this work presented
good results for the removal of material and for the
average variation of the internal diameters of the parts,
both for aluminum and steel materials. It has been
observed that the removal of material is influenced by the
hardness and surface finish of the parts. The highest
average variation of diameters occurred in both aluminum
and steel with the developed paste for the largest number
of cycles D(n100). Therefore, the abrasive paste
composed of oiticica oil may serve as an option for the
thinning of metal parts by the process of Abrasive Flow
Machining.
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Abstract— The plasma membrane has very important
functions, itis composed of a phospholipid bilayer having
a non-uniform and fluid structure that controls input and
output of nutrients into the cell and is a way of water
transport, whose excess or deficiency affects the plant
development cycle. Depending on the degree of water
stress, it can also affect the plant resistance against the
incidence of pathogens that cause great economic losses.
Fungi and viruses mostly take advantage of this
deficiency, eliminating the plant defense response
producing moleculesfor this purpose; however, the plants

employ proteins produced by resistance genes.
Keywords— Water stress, pathogens, plasma membrane

resistance.

. INTRODUCTION

Recently researchers found that water stress is
important and the effect of the level of stress. It is
important for irrigation and soils. Also, conducting
similar studies on different species and the different
origins of the species determined to be resistant to
drought in wider fields carries great importance in terms
of identifying the species most resistant to drought and in
this way preparing healthy landscaping planning in arid
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fields (Sevik and Cetin, 2015; Cetin, 2015; Yigit et al.,
2016; Cetin et al., 2018a; Cetin et al., 2018b; Cetin et al.,
2016; Cetin, 2015a).

Climatic factors are affected by temperature,
wind, rain, and drought recent studies with drought stress
using remote sensing show monitoring of drought stress.
It is envisaged that both current land uses and potential
future use will be affected by the negative consequences
of possible sea-level rise. The morphological structure of
low elevations suggests that the effects of elevation can
easily proceed to the interior (Sevik and Cetin, 2015;
Cetin, 2015; Yigit et al., 2016; Cetin et al., 2018a; Cetin
et al., 2018b; Cetin et al., 2016; Cetin, 2015a).

According to Taiz et al. (2017) and Epstein and
Bloom (2006), plant physiology is the study of synthesis
procedures for plant biological material — e.g. vegetation
growth and the functional process, and its interaction with
the environment in which operates. The plant cell plasma
membrane is an important structure of the cell, being
composed of a phospholipid bilayer in which proteins are
inserted or just attached. The most abundant lipids present
in the plasma membrane are the phospholipids, followed
by sterols, which provides mechanical balance on the cell
membrane, making it an obstacle to the transport of large
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portion of hydrophilic molecules and ions (Appezzato-da-
Cléria and Carmello-Guerreiro, 2006; Zhou et al., 2018).

Msually observed in the plasma membrane of
the plant cell that it does not have a uniformstructure, but
rather a heterogeneous mosaic of small territories, where
some of them have drowned in specific protein and lipid
constituents, appearing to be stricter and ordered the
others suffering strong interactions between different
molecules, especially the lipids that constitute the
membrane (Gerbeau-Pissot et al., 2014; Simon-Plas et al.,
2011; Taiz et al., 2017).

The plasma membrane has important functions.
The selective permeability is responsible for selecting the
entry and exit of substances of the cell, allowing the
maintenance of its physiological conditions (Appezzato-
da-Gloria and Carmello-Guerreiro, 2006). In this sense,
we can mention aquaporin’s proteins (AQPs) that act on
the plasma membrane by increasing its permeability,
allowing the transport of water and small molecules
through the membrane, thereby playing an important role
in water regulation of the cell and the water use
efficiently (Epstein and Bloom, 2006; Lu et al., 2018).

Water stress

The plasma membrane is a phospholipid bilayer,
in which various phospholipids are distributed
asymmetrically between the two sheets layers of the
membrane forming a primary division of the interior of
the cell (protoplast), and the external space (apoplast)
having a key role in the entry and exit of cell nutrients
(Epstein and Bloom, 2006; Wang et al., 2018)., One of the
main constraints to plant is water, whose deficit in the
soil can induce water stress, causing morphological and
physiological changes, with falls in productivity (Dutra,
2012). The water is the main constituent of plant tissues,
corresponding in some cases with 95% of the total weight
of the green mass. In this sense, it is very important for
the healthy development of a plant that its tissues receive
permanently an optimal water amount. The high water
content is directly related to the conservation of swelling
of the tissues necessary for photosynthesis, flowering,
fruiting and condition of origin of products. During the
development of the plant, it performs transpiration,
guttation (or sweating) and exudation, processes that
cause the loss of 98% of the absorbed water(Pes and
Arenhardt, 2015).

The concept of water stress is controversial for a
long time. Inside the agronomic context, water stress is
the availability of water for the plant that generates a
reduction in the economic return of cultivation. in the
physiological context, the problem occurs when a specific
process is affected or not. The agronomic and
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physiological stresses can be caused either by excess or
shortage of water(Rosolem, 2014).

Plants placed in mangrove areas, wetlands or
areas near rivers and lakes are subject to stress by excess
water, which, depending on the intensity, can be lethal
because it impairs gas exchange between the roots and
soil, causing other stress, oxidative (Lopez, 2013).
Drought is probably the most important factor in the
agricultural branch, limiting crop yields worldwide, an
example is corn: in tropical regions provides 95% of
human consumption of cultivars are grown in areas
subject to drought, which consequently generates a
subversion from 10% to 50% of production, 80% in their
cultivation areas.

It should be noted that during the drought, one of
the adaptations of this plant machinery, is the
accumulation of solutes in the active cell. This event is
known as osmotic adjustment, a harmony in the
conservation of turgor, plant growth and photosynthesis
production in low water availability values on the
sheet(Pimentel, 1999). Due to its complexity, drought
tolerance is probably the most difficult feature for genetic
improvement through conventional breeding plants. The
challenge is even greater for the development of cultivars
tolerant to drought for the Brazilian environment where
the occurrence and severity of drought may vary each
year (Petcu et al., 2013; Rosolem, 2014).

The effects of water stress

When the plant is in an environment with
sufficient water availability, its cells are in the isotonic
state (Figure 1), while with concentrations of solutes in
the internal and external balance. However, when a low
water availability, the cell before in isotonic state,
performs a process called plasmolysis (Figure 2), in
which, due to lack of water causes the extracellular
medium has a higher solute concentration than the
intracellular and due to this change in the concentration of
extracellular solutes that the water was inside the
vacuoles of the cell migrates to the external environment,
resulting in the contraction of the vacuoles, giving an
aspect contraction of the cell (Shigematsu et al., 2005).
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Fig.1: Plant tissue, cells in isotonic conditions, using
methylene blue colored; microscopy, x400. Source:
Authors, 2018.

Fig.2: Plant tissue, plasmolyzed cells using
colored methylene blue; microscopy, x400. Source:
Authors, 2018.

According to the authors Fanti and Perez (2004),
the plant when subjected to a high degree of water stress
or salinity, can cause the non-viability of the germ of the
seed process. In this sense, the reduction of water and
osmotic potential affects the process of seed development.
The absence of water may also cause the vulnerability of
plants to diseases and pests and can cause the closure of
stomata, thus reducing the development, resulting in the
accumulation of solutes and antioxidants, reducing the
development leaf area and stem. Water stress causes the
synthesis of abscisic acid in the roots, where it is causing
root and development and formation of secondary roots
and is transported by various parts of the plant may have
other responses, for example, the reduced growth of
leaves and their abscission or advanced to the
reproductive cycle. (Fanti and Perez, 2004; Scalon, 2011).
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Losses arising by water stress in agricultural
production depend on the intensity and the duration of
water stress to the crops. If the stress is severe for a long
period of time, the damage can be devastating to crops. If
stress is moderate, with a lower water deficit, the damage
may be reversible or cause less impact on production.

Losses in vyield, relate much to the genetic
material and adapted cultured specimen loss or lack of
water (Ryan, 1990). When the plant is under water stress
is the production of proteases, which are proteins related
to the digestion of other proteins (Tremacoldi, 2009); at
the same time is also stimulated the synthesis of protease
inhibitors to control its proteolytic activity, in the event of
an uncontrolled way breaks the cell membranes of the
plant damage most cellular proteins and a final causes
premature senescence of the plant. Studies on the plant
response to drought in molecular levels show that the
protease inhibitors are also compromised multivalent
proteins in plant defense s against pathogens and
herbivores. Inhibitors also affect the development of
insects indirectly by increasing the production of
digestive proteases to compensate for lower levels of
amino acids available, and these amino acids would be
shifted to the synthesis of more proteases to the detriment
of other essential proteins (Faustino, 2015).

Pathogenic agents

According to Lopez (2013) and Righi (2012),
economic loss as a result of infections in plant material
caused by pathogenic agents is well documented. Fungi
are the main, cause of diseases in plants in the world. A
survey conducted by the Imperial College London and the
University of Oxford (Fisher, 2012), demonstrates that
soy crops, rice, corn, wheat, and potato have a
considerable loss due to successful infection of fungicide,
an exorbitant loss that could feed a population of 600
million to 4 billion people. These data reinforce the
importance of phytopathological research. Mruses come
in agronomic half with his percentage of losses in human
cultures affecting the economies of many countries in the
world. It is difficult to obtain data from the loss of crops
by viral pathogens (Cavalcante et al., 2013).

Diseases caused by viruses have less
conspicuous than other types of diseases caused by other
pathogens. The phytopathological study of plants and
viruses is important because the viruses have the ability to
infect a wide variety of existing plant specimens.
Economic losses caused by viral infections has already
been presented since the beginning of the 90s, where in
Southeast Asia rice cultivars represented annual losses
estimated at one trillion dollars. In the seventeenth
century, a viral infection caused frightening losses in the
production of tulip flowers (Lopez, 2013; Righi, 2012).
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The infection in plants by pathogens occurs
when the pathogen tried to cross the cuticle, hydrophobic
layer to the complex aggregate outermost cell walls of the
epidermis aerial organs. This body serves as a barrier,
preventing water loss and infection by pathogens; the cell
wall, which serves as a physical and chemical barrier
against the invasion and spread of pests and herbivores;
Additionally, released cell wall oligosaccharides act as
important  signaling molecules, inducing defense
responses against pathogens, symbionts and various other
physical and chemical barriers such as the toxc
secondary metabolites produced by plants themselves
(Taiz etal., 2017).

\kgetables have no immune system as animals,
defend cells adapting to the environment that is being
submitted (Rizzardi, 2003). Generally, plants respond to
infection using an innate system of two branches. The
first one is constitutive, also called performed; the second
is induced, also called post-training. The first group refers
to structures synthesized by plants, regardless of the
consequences caused by pathogens, containing various
actions and functions in plant resistance in particular. It
may be noted that in this group there is the presence of
cuticles, stomatal and its numerous forms, conducting
vessels of sap, silica pilosities layers and this group reacts
molecules and common to many classes of microbes,
including pathogens. The second group includes the
mechanisms of resistance whose expression occurs in
response to pathogen infection factors, directly or through
its effects on host targets. that could be the formation of
halos, buds, lignification or cellular barriers or layers of
cork, abscission layers, Tylose, and gel deposition
hesperidin, histological and these barriers (Jones and
Dangl, 2006).

According to Stangarlin (2011), pathogens
produce molecules which eliminate the defense response,
however, employ vegetable protein produced by the
resistance genes, this intense activity of plant defense and
recognized as resistance gene-by-gene. The secondary
metabolites with antimicrobial action that have a low
molecular weight are known as phytoalexins, they are
synthesized by plants in response to physical stress,
chemical or biological. They are able to reduce or guard
activities of pathogens, conditioned genotype of the host
or pathogen. The operation mode of phytoalexins on fungi
covers the cytoplasmic disintegration, disorder of cellular
substances, protrusion of the plasma membrane, and
enzymatic reduction of fungal origin (Gerbeau-Pissot et
al., 2014; Simon-Plas et al., 2011; Stangarlin, 2011).

The main pathogens invasion routes are the
stomata (Figure 3), and recent research has proven
regulatory action is closing and opening of this structure
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and the major route of contagion by pathogens. This
indicates that the closure of the stomata is a functional
output of pathogens and immune effector. Stomata
respond to abiotic and biotic signals, and the pathogens
perform the use of abiotic environmental biological
conditions with a high humidity creating active virulence
factors causing the closure of the activities of the stomata,
as a method of its infectious process (Gudesblat et al.,
2009).

Fig.3: Plant tissue. Al: stomata; A2: stoma; x400
microscopy. Source: Authors, 2018.

Mruses can seep into plant cells by foliar lesions,
physical impact or insects. They can also be spread by
vegetative propagation or by contaminated seeds. Since
fungi secrete hydrolytic enzymes such as cutinases,
pectinases, hemicellulases, among others to degrade the
cell wall and into the plant cells (Lopez, 2013; Gerbeau-
Pissot et al, 2014; Simon-Plas et al., 2011; Taiz et al.,
2017.).

These results suggest that the perception of the
plasma membrane signal can direct the cellular response,
depending on how the membrane reacts and changes its
inner structure. However, still, need to be explored by
which mechanisms these structural changes in the
membrane are translated into defensive reactions
(Gerbeau-Pissot et al., 2014; Simon-Plas et al., 2011; Taiz
etal., 2017; Wang et al., 2018).

In general, it is assumed that resistance to stress
is cost expensive, mainly due to the need for allocation of
metabolites for defense end hindering or interrupting
other physiological processes of the plant, having a
negative impact on its development (Bacete et al., 2018).

1. MATERIAL AND METHODS
The methodology was based on Oliveira, (2018).
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To identify articles on the subject was held
search in the databases PubMed, ScienceDirect, Sciullo,
Google Scholar,  Dialnet,  WorldWideScience.org,
Tandfonline, Dialnet, Microsoft Academic. The following
filters have been added to search on ScienceDirect: only
journals; title, abstract; key-words: “Water stress”
“pathogens” “plasma membrane resistance”.

After consultation, the application databases and
search strategy between different studies repeated
searches were identified. Inclusion criteria for articles
were original research articles and conceptualize the
research related to the plasma membrane of the plant cell,
giving greater emphasis on their role in resistance to
incoming interrelated in pathogens during water stress, in
different fields of research, including research completed
in Portuguese, English, and French.

The grouped articles were excluded in order:
repeated irrelevant review, other publishing formats
(notice, short communications, perspectives, letters), and
other languages. In addition, manual searches were made
in reference lists of review articles found with the
predetermined keywords.

After removal of the articles repeated between
the different searches, the exclusion criteria were applied,
as shown in Figure 4. Of the 111 remaining articles were
retrieved 35 original research articles related to the
plasma membrane and plant water stress and resistance to
pathogens. Through manual search were recovered 2
more items.

Pnas: 113

Search the database:
PubMded, Scielo, and fonline,
Dialnet, Science-Direct,

Removed in duplicate: 4

Excluded criteria: &0

Items recovered: 2

Included items: 35

Fig.4: Flowchart of identification and selection of items. Source: Authors, 2018.

1. RESULTS AND DISCUSSIONS

This work focuses on the issue of the operation
of the plasma membrane of plant cells, giving greater
emphasis on their role in resistance to drought stress and
the entry of pathogens. Based on the research conducted,
few papers that analyzed pathologies of bacterial origin,
which indicates the need to carry out further searches of
bacterial pathogens in vegetable medium demonstrating a
total of 5.88% of study bacteria (Figure 1). Both through
the internet, as for books surveyed for this review, it
became clear the lack of information on diseases caused
by both bacteria and other neglected diseases.
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There was also little information about the viral
origin of pathogens in plants, a fact that further limited
the theme of development. In this research, it was found
that the papers have a relationship study of 14.71% of
fungal diseases as statistical relationships demonstrate in
Table 1, summarize the work of several authors. It was
evident the need to develop more studies on the origin of
pathologies both bacteria with other diseases, as there are
many studies on fungi in the Brazilian and international
agriculture. Future prospects seek the inclusion of a
greater number of researches on various plant diseases.
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Table.1: Correlation of articles and pathologies found during the research and its percentages.

PATHOLOGIES

REFERENCES TOTAL %

VIRUS

LOPEZ, 2013

TAIZET AL. ,2017

BOTANICA NO INVERNO 2012 5 14,71

GALDEANO, KLEINGESINDS,2013

MOLLIER,2014

FUNGI

JORDI LUQUE, 1997

UTA FUCHS, 2006

MARIO LUCIO, 2003

CAVALVANTE FLAVIA, 2013

ADNE ABBUD, 2013 9 26,47

LAURA BACETE, 2017

BENJAMIN PETRE, 2014

FANTI SILMARA, 2004

STANGARLIN, 2010

BACTERIUM

LAURA BACETE, 2017

FERRO, M.1.T.,2006

FEW DISEASES STUDIED

RIZZARDI MAURO, 2003

RESENDE MARIO,2003

FERRO, M.1.T.,2006

NAT REV MOL CELL BIOL. 2008 4 11,76

Total

20 58,82

This is the fact that fungi are the causative of
larger diseases in world agriculture, viruses are also a
major cause of it. There is a need to conduct further study
on the pathology of the Bacteriological source and its
consequences for plant use in global agronomy.

During our research for this review, the authors
reported in their serious problems jobs, there is no way
around them completely, since these are unpredictable
because the consequences will vary on the event period,
the degree of intensity and the reaction presented by
plants. In many cases the damage caused by water stress
and/or pathogens irreversible.

It is clear to point out that there are changes in
the defense mechanisms of plants when they undergo
water stress, this can result in infectious agents actions,
but these are not invulnerable, there will be the moment
that will hit the limit (total system loss of defense) and
thus suffered major damage, such as the weakening of
your metabolism or even death.

Currently, transgenic approaches have been
presented as a solution in research to create an
opportunity to light the production of various crops in
drought conditions or water deficit. Although it has a
comprehensive range study of tolerance to drought, there
are challenges associated with the phenotype and
identification of materials tolerant to diseases during the
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drought, which related to challenges of phenotyping and
characterization of these, materials tolerant pathogens
during stress water. In the scientific community towards
the real cause of diseases during drought presents a major
debate with several disagreements among researchers.

The authors mentioned that we have access to
the use of technologies that can mitigate these factors,
those that have provided solutions to various problems. In
relation to water stress, it is possible to increase some
strategies to meet the momentary need to pass the plants,
such as the rational use of water dams will result in less
wear of the plant, bringing benefits to the vegetation
around them. Thus, it is noteworthy that the importance of
studies of environmental rationing, conscious and agro-
ecological, the rational use of water resources directed to
agricultural production and in its different productive
sectors.

We should point out that the motivating text
also caveat some possible ways to partially protect plants
from invading pathogens, such as the use of chemicals
that can stimulate the synthesis of protease inhibitors to
control their proteolytic activity, such action would help
strengthen the immune system of the plant and thus
generate many benefits to agriculture.
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Abstract— Beer is an age-old alcoholicdrink obtainedas
a product of the fermentation of the wort of malted grain
(barley), with the addition or not of other cereals or
sources of sugars, called adjuncts, and the addition of
hops, using yeast for the fermentation process. The
production of special beers in microbreweries has
increased significantly in recent years, making it an
important business opportunity. In this context, the
objective of this study was to characterize the production
chain of craft beers produced in the western regions of
the state of Santa Catarina and the southwest of the state
of Parana. In addition, this work sought to present the
number of beer producers, grouping them by produced
volume and determining the types and characteristics of
the beers, the origin and the volumes of the raw material
or adjuncts used in the processes and the business model.
To this end, a survey instrument was developed and
applied to 14 microbreweries installed in these two
regions. The obtained results revealed that the production
of these units vary by up to 300,000 liters of beer per
month. They rely on a few partners, most exist for more
than 5 years, and the owners are mostly young people of
up to 44 years of age. The beer types produced are mostly
Pilsen, IPA and Weiss, which rely for up to 90% on
imported raw materials, making all the difference in
specialty beers. As such, it can be concluded that this
production chain seems to be simple, but long, starting
with the purchases of raw materials and suppliers,
followed by the entire production process, to then be
distributed and sold to the final consumers.

Keywords— Drinks, inputs, production chain, beers.

. INTRODUCTION
Beer is an age-old alcoholic drink obtained as a product
of the fermentation of the wort of malted grain (barley),
with the addition or not of other cereals or sources of
sugars, called adjuncts, and the addition of hops, using
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yeast for the fermentation process (Tschope, 2001; Rehm;
Reed, 1983).

For many centuries, the production of beer on a small
scale was sufficient to meet the entire demand, which
resulted in a great variety of good-quality beers.
However, the wide diffusion and acceptance of this drink
throughout its history has led beer to become one of the
most popular drinks, being consumed on all five
continents in countries of different climates and cultures.
Currently, the global brewing market is characterized by
large-scale production to meet the high demand for the
product, leading to the generation of large quantities of
waste.

The brewing industry is one of the engines of the
economy in several Brazilian cities, both in those where
barley is grown as main activity and in those where the
plants, distribution centers and the entire network are
located that form this important segment of the national
market. This market contributes about 1% to Brazil's
GDP (Sindicerv, 2017).

In an industry characterized by market concentration,
microbreweries have been emerging regionally. It is
estimated that Brazil has around 200 microbreweries.
Most of them are located in the South and Southeast
regions, but the activity is becoming popular in other
regions of the country.

Most microbreweries comply with the German Beer
Purity law 111 in order to offer a beverage to the market
that has been prepared with special characteristics, instead
of competing on price with the brands of large companies.
The increasing income of the population has been an
important factor for the migration of consumers toward
more expensive products. Because of their limited
distribution radius, however, these manufacturers usually
only meet the demand of the municipality where they are
installed (Franceschini, 2006).
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Santa Catarina, in particular, has a great beer producing
tradition due to the German colonization, since the
Germans are considered the fathers of modern beer - the
beer produced with wort from barley malt and a grain
basis - (Santos, 1985). And there are plenty of
microbreweries having success in this ascending market
in places like Blumenau, Pomerode, Indaial, Joinville,
Gaspar and the western region of the state, with a
concentration in the region of Chapecd, among other
cities with German colonization.

The beer production chain has manufacturing as its
central link, with the supply of inputs in the upstreamand
the consumption and/or the distribution of the finished
product until the point of sale in the downstream. This
segment sets a range of activities in motion, from the
research, farming (barley, wheat), processing and
marketing of inputs and raw materials to the delivery of
the product to the consumer in the commercial
establishments (Cervbrasil, 2018).

With respect to the inputs used in the manufacturing of
beer, it is important to highlight that Brazil has water and
is one of the largest agricultural producers in the world,
including of cereals. The breweries can therefore count
with ample supply of raw materials, with the large firms
being able to negotiate prices and payment deadlines.
However, part of the ingredients used in the processing of
beer is imported, including the barley, yeast and hops,
which are commodities with prices determined in the
international markets. Exchanges rate and import tariffs
are therefore of influence on the sector in the country
(Tschope, 2001; Araujo, 2016).

The segment uses suppliers for packaging, i.e., aluminum
cans and glass bottles. When the companies don't produce
their own packages, labels and lids, however, they have
bargaining power with their suppliers, making purchases
through electronic bids and exclusive contracts with
suppliers. The small breweries, in turn, are generally price
takers (Donato, 2018).

This study therefore seeks to analyze the conditions for
the competitive performance of this chain regarding the
condition of the existing production structure and taking
systemic assumptions as reference. Its development seeks
to further understanding in the field of competitiveness.
As a reference, it focuses on the production chain of craft
beers, taking its strategic, structural and competitive
aspects into account, characterizing, analyzing and
presenting proposals for policies and actions that
contribute to improving its competitive performance.

1. MATERIALS AND METHODS
The methodology for the identification and exploration of
demands by studying the production chain is founded on
the systems approach, technological forecasting and
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market segmentation principles. The benchmarks for
gauging performance are efficiency, sustainability, quality
and equity (Batalha, 1997). The propositions of Farina
and Zylbersztajn (1992) were adopted in this study, with
the term production chain of beer representing the set of
components involved in the production of raw materials
and inputs, industrialization and commercialization to
meet the demands of the population and ensure the
survival and development of the systemitself.

The first contact with the actors of the chain was made
through a telephone conversation, and an interview and/or
visit was scheduled with those that agreed for an
interview. A questionnaire was developed and sent to a
sample of companies, which were considered
representative and strategic, in order to shed light on
situations and processes because of the intrinsic
limitations and also the closed nature of some questions
and their answers.

2.1 Profile of beer producers

The profile of the beer producer was gathered through the
application of a questionnaire. In order to obtain the data,
a sample of 15 craft beer producers distributed in the
western region of Santa Catarina and Parana State was
taken. Due to the geographical spread of the producing
companies, emails and phone calls were used as strategies
to apply the questionnaires. Some properties were visited
and the questionnaire was then applied 'in situ".

2.2. Data analysis

The data analysis was composed of a qualitative and a
quantitative step, in addition to a third step merging the
results of the previous steps. The raw data was interpreted
in the qualitative step, reaching a set of variables for each
question and company. During the systematization of the
work, some information was gathered on production
(number and characterization of craft beer producers,
number of producing units and volume produced) and
marketing (channels, volumes and prices).

1. RESULTS AND DISCUSSION

3.1 Owerview of the craft beer market

The craft beers from Brazilian microbreweries have
gained ever more space on the shelves of supermarkets,
(physical and virtual) specialized stores and in food
services (bars and restaurants). According to the Brazilian
Association of Beverages (Associacdo Brasileira de
Bebidas, ABRABE, 2018), microbreweries are mostly
characterized by the production of small quantities of
beer, developed with special ingredients, a greater
quantity of malt per hectometer and in family micro-
industries. Consequently, the products offered by this
type of business are commonly called "premium beers" or
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"special beers", meeting consumer demand for special
beverages. The craft beer market is growing rapidly and
represents a business opportunity. Like any investment,
however, caution is needed with craft brewery
deployment projects.

The craft beer market is in full expansion and, gradually,
a brewing revolution is taking place in Brazil. Every day,
new craft beverages are created to meet a growing public
thirst for new tastes. Lighter and more refreshing or with
a more bitter, pure malt taste or with the use of wheat, the
craft breweries are a true vocation of the state.

The state of Santa Catarina has today 50 brands of beer,
which together produce more than a million liters per
month, according to a survey from the Association of
Craft Breweries of Santa Catarina (Associacdo das
Cervejarias Artesanais de Santa Catarina, ACASC,
2018). The growth of the market of craft beers in Santa
Catarina between 2013 and 2018 can also be observed
through the doubling of the number of brands. 28 new
businesses started during this period.

The craft beer sector has continued growing in recent
years, especially in 2017 and 2018. In the past nine
months, the number of independent craft breweries in
operation in Brazil jumped from 679 to 835 The
comparison between the data from December 2017 and
September 2018 was carried out by the Ministry of
Agriculture, Livestock and Food Supply (MAPA). The
growth of the period is 23%. There are 169,681 registered
products by these breweries.

According to MAPA (2018), the number of craft
breweries in activity is uncertain. As the body authorizing
the operation of these enterprises, the Ministry of
Agriculture makes no distinction between the size of the
companies. At the end of 2017, there were 679 breweries
registered in the ministry - a number 37.7% higher than
the 493 recorded in 2016. As for the regional market, the
south of Brazil has the largest number of breweries with
369 companies, followed by the east (328), northeast (61),
midwest (51) and north (26) of Brazil.

Among the states, Rio Grande do Sul occupies first place
in both the number (179) and density of breweries. With
respect to the amount of businesses of this type, S&o
Paulo occupies second place (144), followed by Minas
Cerais (112), Santa Catarina (102), Parané (88), Rio de
Janeiro (56), Goids (25), Pernambuco (18), Espirito Santo
(16) and Mato Grosso (12).

3.2 Microbreweries inSanta Catarina and Parana

Of the 190 breweries installed in the state of Parana and
Santa Catarina, 14 are microbreweries located in the
western region of Santa Catarina and in the Southwest of
Parand, with eight and six craft breweries, respectively.
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These 14 companies were studied in order to characterize
the production chain of this type of company.

The results obtained showed that the production of these
units (Figure 3) varies between 1,000 and 300,000 liters
of beer per month, with 3.6% producing up to 1,000 liters
of beer, 39.45% up to 10,000, 39.50% up to 150,000,
8.6% up to 100,000, and 8.85% up to 300,000 liters. This
shows that the largest volume is concentrated in breweries
that produce between 50,000 to 100.00 liters per month.
This data can be seen in figure 1.
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Fig. 1: Production capacity in liters of beer of the units
evaluated.

These companies are managed by their owners, with
65.5% having 1 to 2 partners, 22% having 3 to 4 partners,
7% having just one partner and 2% having more than 4
partners.

Of the partners owning these companies, 57.5% have
completed higher education, 17% have a graduate's
degree, 3.5% have a PhD, 105% have a complete
secondary education, 2.5% have a technical education and
8.5% have an incomplete higher education.

69% of the owners were 44 years old or younger, which
makes the population investing in this type of business
young. The other 31% are over 44 years of age. This
characteristic may be associated to the fact of the
companies being family businesses.

Despite the current growing demand for craft beers from
regional microbreweries, some of them are very recent
while others have been on the market for some time, with
most breweries in the regions under study operating for
more than 5 years, totaling 47% of the exsting
microbreweries. Over the years, new breweries have been
established, with currently 53% of companies having up
to 4 years of operations. Of these, 16% have less than 1
year of activity.

In the microbreweries where the research was conducted,
it was found that the most commonly used filling
containers were kegs, with 46.5%, followed by kegs and
bottles, with 29%, kegs, bottles and cans, with 11%, kegs,
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bottles and growlers, with 6%, and finally 7.5% using
only bottles.

There are several styles of craft beers, and in general
these microbreweries produce different styles in order to
meet the different tastes of beer consumers.

With regard to the types of beers, one can see that the IPA
style is one of the most well-known styles. It has more
body with more accentuated malt and hops and a
herbaceous and earthy profile, which gives it a floral
aroma and fruity flavor. This style of beer is produced by
77.5% of microbreweries.

The most well-known style of beer Pilsen, which is a type
of lager that follows the German Purity law, composed of
only four ingredients: water, yeast, hops and barley malt.
It has a golden color and is translucent and light. This
beeris produced by 60% of microbreweries.

Another very well-known and appreciated style is the
Weiss beer, a wheat beer that has a mild aroma of clove
and banana, low quantity hops and a color ranging froma
strong and lively yellow to a golden brown. This beer is
produced by 55.5% of the companies.

These are the styles produced in larger numbers by the
microbreweries under study, which also produce several
Table 1: Origins of the raw material used in the
production chain of craft beers.

Raw Material National (%)  Imported (%)
Hops 22.5 715
Malt 45.2 575
Yeast 24.8 75.2
Sugars 65.6 344
Bottles 48.9 51.1
Carboys 76.8 23.2
Kegs 211 78.9
Lids 64.3 35.7
Additives/Clarifiers 18.9 8L1
Flocculators 76.7 23.3
Carbonation 15.7 84.3
Beer Adjuncts 54.1 45.9

other styles, some resembling those already cited with
respect to flavor and others being very distinct.

3.3 Acquisition of raw material

The raw material used (Table 1) in the production process
of beers by the microbreweries have basically two
sources: domestic and imported. Standing out among the
national supplies are the packaging for filling, the sugars,
the lids of the packaging and the flocculators.

Among the imported raw materials, we find additives and
clarifiers, with 81.1%, the priming/carbonation, with
84.3%, the kegs, with 78.9%, the hops, with 77.5%, the
yeast, with 75.2%, and the malt, with 57.5%. It should be
stressed that the malt is the main raw material used in the
production of beer with the greatest impact on the its cost
of production. In Brazil, only a small part of demand is
produced internally by local malt houses, the remainder is
imported from countries that have surplus production.
The raw material is the great differential of special beers
and also a great challenge, because big industries absorb
national barley production and small businesses need to
import it. Almost 90% of the raw material for special
beers is imported.

point of sale, such as bars, snack bars, restaurants and
nightclubs. In these places, the beer is chilled for
immediate consumption (cold market);

Table 2: Main distribution and sales channels of the
produced beer

Location (%)
Own bar 49.7
Supermarkets 18.6
Convenience stores 125
Parties 8.0
Events 5.0
Other 6.2

3.4 Distribution channels and marketing

In general, the companies under study have similar
distribution structures. 49.7% of the beer produced is sold
by own bars maintained in annexes to the production
units, 18.6% is sold in supermarkets, 125% in
convenience stores or, according to Araujo (2016), in
self-service establishments, and 13% in parties and
events. This data can be seen in table 2.

According to the methodology used by Nielsen (2018),
beer sales channels can be classified into three groups:

1. Bar (local consumption): commercial establishments
equipped for the supply of beer to be consumed at the
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2. Traditional: points of sale, such as bakeries, grocery
stores and markets, where there is the presence of a
vendor to assist in the purchase and the product is not
consumed on the spot;

3. Self-service: establishments that have at least one cash
register and that allow the consumer to serve himself
without the presence of the seller (basically, supermarkets
and hypermarkets).

3.5 Representation of the craft beer production chain
Figure 2 shows the production chain of the craft beer
produced by the microbreweries with their organizational
and institutional environments and their main components
and flows.
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Fig. 2: Characteristics of the Craft Beer Production Chain

The starting point in the identification of the beer
production chain, in its linear form, is established by the
links with the suppliers of raw materials, which are:
barley, hops, yeast, glass packaging, aluminum cans,
among other items described in item 3.3.

The intermediate and final components of the chain are
characterized by the beer producers, with their production
process, passing through the distribution channels, as
described in items 3.2, 3.3 and 3.4, and ending up with
the final consumers.

V. CONCLUSIONS
With this study, the conclusion can be drawn that the
regions under study have 14 companies with
microbrewery characteristics that can be classified as craft
beer producers. These breweries have few partners, most
between 1 and 2, and these partner-owners are mostly
young with up to 44 years of age, with most of them
having concluded higher education.
One can also conclude that 50% of the surveyed
breweries already exist for more than 5 years and also that
new breweries are increasingly emerging to meet the
demand of a public that appreciates this world of craft
beers. The most-produced styles are the popular Pilsen,
the IPA, which is very appreciated by the brewers, the
Weiss (wheat beers), the APA and the lagers.
The supplies for production are of national and
international origin, with the imports generally being
additives and clarifiers; this raw material makes all the
difference for the specialty beers. The distribution and
sales is done mostly in own bars, but also goes through
supermarkets and parties.
Finally, this production chain seems to be simple, but
long, starting with the purchases of raw materials and
suppliers, followed by the entire production process, to
then be distributed and sold to the final consumers.
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Abstract—The frequent random application of formation
damage models in the assessment of oil well deliverability has
prompted the critical evaluation of these models to streamline
their applicability in specific reservoir types. Coupled with the
unconsolidated nature of the Niger Delta Agbada formation,
the establishment of a unique damage model which will take
into account, the textural and structural configuration of the
formation sand in its damage estimation is most paramount.
In this work, four formation damage models were numerically
evaluated and matched to the conventional pressure buildup
skin model using reservoir and well production data from five
(5) different Niger Delta locations assigned ND-1, ND-2, ND-
3, ND4 and ND-5. Result showed that the Frick &
Economides model, if adopted within the region can be
dreadful for all reservoir cases as it tends to underestimate
formation damage implications as well as skin magnitudes
since it is primarily a function of the altered permeability and
damaged radius only, recording an average skin of 1.30 as
against 3.36 for the reference model. The models of Behr &
Raflee, Ozkan and Furui et al with reference to the buildup
skin model showed promising results in skin magnitude
estimation. Further damage analysis revealed that the Furui
et al model was most appropriate as it yielded an average
Flow Efficiency of 69.40%, an average skin induced pressure

drop 0f 193.98 psi and an average damage factor of 0.3
Keywords— Evaluation, Formation, Model, Niger Delta,
Skin.
I INTRODUCTION

The Niger Delta, proven to have an estimated reserve
of about 37.2 billion barrels of oil is branded as one of the
major oil and gas province within the Gulf of Guinea.
Averaging an estimated daily withdrawal of 1.6 million
barrels of oil per day, though greatly attributed to quite a
number of socio- economic and political reasons, a good
percentage of this reduction in daily production within the
province can also be ascribed to a wide range of factors.
These factors may be natural or incurred owing to high
degree of uncertainties associated with oil and gas
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exploration. Uncertainties in petro-physical evaluation,
reserve estimation, poor evaluation of target recovery
mechanisms peculiar to specific reservoirs and many more
may retard production benchmarks. Characterized by an
unconsolidated sandstone formation, the Niger Delta oil
bearing rocks have been thought and proven to suffer some
reservoir rock-related productivity problems. These
problems span from sand production as a result of the
unconsolidated nature of the reservoir rocks to formation
damage or permeability impairment, possibly as a result of
fines migration and other sources.Formation damage in
plain terms refers to the reduction of the permeability of the
formation as a result of drilling, completion, production and
injection operations. It is a peculiar problem in petroleum
reservoirs, occurring in different stages of reservoir
development from drilling to production and fluid re-
injection. Over the years, quite a number of drilling and
production practices have recorded significant losses in
millions of recoverable barrels of oil and billions of cubic
feet of gas. This invariably implies that formation damage
phenomenon is absolutely unnatural to the reservoir flow
channels within the wellbore vicinity which may impair the
productivity of hydrocarbons from that reservoir.

It is convenient to say that all producing formations are
depth filters, varying in shapes sizes and may contain
constrictions where bridging of migrated particles can
restrict flow. Also in highly reactive formations like shale
with high percentage of clay mineral, heaving may
contribute to formation damage when contacted with water
mo lecules. The economic importance of formation damage
phenomenon has prompted the evaluation of numerous
mitigation methods by several scholars, who seek by
experimental and mathematical methods, preventive
techniques to mitigate these occurrences.

Traditionally, experimental studies in this regard have been
for special case studies, peculiar to a particular environment
without conjoining mathematical correlations which will
provide a research springboard for future investigators.
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Despite the vast number of theoretical, experimental, and
numerical studies on formation damage, a robust and
comprehensively outstanding model capable of predicting
the degree to which formation damage occur, especially
within regions of poorly sorted petroleum formation such as
the Niger Delta is paramount. The existence of such models
is essential for successful development and design of
damage mitigation processes. Most models have their
validity based on experimentally obtained parameters from
reservoir core samples under specific laboratory conditions.
In this vain, their application is rather limited to field
adaptations and as such, some sound level of model
assumptions to adequately adopts these models to various
reservoir types are requisite.

This damage phenomenon occurs not primarily by drilling
and completion operations alone, but also occurs as a result
of several complicated reservoir processes. Damage
intensity can also be traceable to the flowing fluid
properties and the geological orientation of the porous
media i.e., the rock-fluid interaction. On this ground it is
imperative that formation damage modeling must
incorporate  fluid-rock  compatibilities,  precipitation
reactions, particulate processes in pore throats, swelling in
reactive formations like clay, wettability, adsorption,
absorption, net stress and compressive variations.
According to He et al., 2002; Brandford et al., 2010,
subsurface fluids often contain in them suspended particles
that may affect both flow and mechanical properties of the
resident formation with time. Drilling mud infiltration into
the near wellbore region, migration of fines, propant from
hydraulic fractures, and contaminants from underground
water are all a means by which formation damage can be
quantified in a porous media.

In a bid to realize optimum recovery in oil and gas
investments, it essential that all maximum well productivity
techniques be explored. For this reason, identification and
evaluation of effective formation damage models is
paramount. Formation damage can occur at any point in the
life of a reservoir from drilling, completion, work-over
operations, well interventions and total depletion of the
reservoir. This formation damage may be as a result of
scaling and fine migration. (Schaible, et al., 1986;
Mirabolghasemi, 2017).

Formation damage in petroleum reservoirs occurs as a
consequence of the combined effects of several comp licated
processes. The extent of damage depends on the properties
of the fluids and the geological configuration of the porous
media, and the nature of fluid-fluid and rock-fluid
interactions (Schaible, et al,. 1986). Therefore, formation
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damage modeling should account for fluid-fluid and rock-
fluid incompatibilities, dissolution and precipitation
reactions, pore deformation and collapse and sand
production phenomena, particulate processes in porous
structure, swelling of porous matrix and clay particles,
effects of adsorption, (Civan, 2007; Ozkan and Raghavan,
1997; Mansoori, 1997).

The effect of skin can considerably reduce the production
performance of any reservoir, be it sandstones, carbonates
or shale. The skin phenomenon occurs when migrated fines
are accumulated in and around the wellbore region as a
result of production operations, drilling, workover,
completion operations or even fluid injection operations.
This phenomenon creates a distinction in the
transmissibility of fluid in the reservoir, altering the
permeability of the affected region.

Skin effect

= Unaffected

eSS “\\ region

LS Altered 3
P .

A

Fs

Fig.1: The 2-Region Reservoir Model Showing the Altered
and Unaltered Zones

The 2-region reservoir model shown in Figure 1 is a
convenient representation of a damaged wellbore region.
Here, the altered zone is assumed to be of a uniform
permeability ksout to a radiusrs, beyond which the
formation permeability, k is unaltered.
Using the 2-region model, the skin magnitude can be
mathematically deduced with the following equation

k Ts
5= (k— ~1) (;) L)
Rearranging the above equation to resolve for the

permeability of the altered zone, we obtain

\k, = —K— (12)

In(rs/rw)
Having deduced the skin magnitude, it will be required to
determine the additional pressure drop due to skin. This can
be mathematically presentedas;

141.2 qBu
Ap, = —Fs

2 (1.3)
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Flow efficiency, Ef, in plain terms is defined as the ratio of
the actual productivity index of the well (including skin) to
the ideal productivity index if the skin factor were zero.
since productivity index, J is the ratio of a stabilized flow
rate to pressure drop required to sustain that stabilized rate,
then

q

]ideal = P—Pwe (14)
And

-9
]actual - B-Pwi—APs (15)
The flow efficiency for sucha systemnow becomes;
FE = Jactual — Ij_wa_APs (16)

Jideal P—Pwf

For a well with neither damage nor stimulation, FE= 1; for
a damaged well, FE< 1; and for a stimulated well, FE > 1.
Rege and Scott-Fogler, in 2007 in an attempt to develop a
radial model for formation damage in porous media, the
authors observed that a continuous change in velocities in
radial geometry have a significant effect on process
characteristics, making it an intellectually challenging
problem. In practical injection operations, fluids are
injected down-hole and travel radially in the outward
direction. They presented case studies for constant flow rate
and constant pressure injections for which comparisons are
made between linear and radial systems. Simulating this
radial system with linear models was the primary target for
their study. A radial network model, covering an angle of
about 120° was developed to simulate formation damage
due to deep bed filtration (DBF) of injected suspensions.
The model when validated drew a previously developed
concept of "wave-front movement" and "flow-biased
probability" for linear systems using monodispersed and
polydispersed suspensions. Results from their analysis
showed that parameters so obtained from linear models
were conventional when compared to results obtained from
other radial models. He et al., (2013) developed a fluid-
solid coupling finite element model to simulate and
quantitatively analyze the pressure evolution in the
reservoir as well as damage and permeability change in the
formation during long-term water flooding process. Their
obtained results provided a theoretical comprehension of
the benefits (pore pressure increase in the simulation
domain), rock damage, permeability change of long-term
water flooding, and offered an in-depth knowledge on how
to detect and prevent wellbore failure and collapse due to
formation damage during water flooding.

Regardless of the numerous experimental studies on
formation damage of oil and gas bearing formations, only
very few attempts to adequately mathematically model the
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process have been done. The application of these models in
actual reservoir analysis and management has been rather
limited because of the difficulties in the understanding and
implementation of these models. (Byrne and Rojas, 2013;
Carpenter, 2017). Organic deposition both in and around the
wellbore is perhaps the most prominent form of damage
problem reported in the mature oil-producing reservoirs
worldwide. These organic deposits fall into two broad
categories, paraffins and asphaltenes. Paraffins and
asphaltenes can deposit both in tubing and in the pores of
the reservoir rock, significantly limiting well productivity
(Petrowiki, 2015). The plugging of reservoir-rock pore
throats can be caused by the fine solids found in mud
filtrate or in solid particles dislodged by a filtrate within the
rock matrix. In order to reduce this, it is often a common
practice to encourage using nano sized solid particles in
mud preparation when designing to counteract fluid losses
(Zain, and Sharma, 2000). Buildup of fine particles being
transported, particularly in sandstone reservoirs, can
significantly reduce well productivity due to the mobile
nature of particles, particularly in unconsolidated system.
Direct evidence of migrated fines-induced formation
damage in production wells are usually difficult to be
encountered (Aristov et al., 2015). While other mechanisms
of formation damage have obvious indicators of the
phenomenon, field indications of fines migration are much
more elusive. Indirect evidence such as declining
productivity over a period of several weeks or months is the
most common symptom. This reduction in productivity can
usually be reversed by mud-acid treatments. A large
number of wells around the world follow these patterns of
reduction of productivity followed by significant
improvements when subjected to a mud-acid treatment.
This behavior most often suggests a buildup of fines in the
near-wellbore region over a period of time (Nguyen et al.,
2013; Olivera et al., 2014). Field studies and laboratory
experiments have indicated that the fines causing the
permeability reduction include clays, feldspars, micas, and
plagioclase. Because the mobile fines are made up of a wide
variety of minerals, the clay content of the reservoir may
not always be a good indicator of the water sensitivity of
the formation (Gray and Rex, 1996). Owing to the fact that
reservoir rock property classification vary from place to
place possibly as a result of several geological and
stratigraphic configuration, it may be convenient to
conclude that the adaptation of petro-physical properties of
reservoir rocks for formation damage modeling should be
exclusive to a particular model that can accurately mimic
the candidate reservoir system. Over the years, there have
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been quite a number of formation damage reviews but none
in recent time, pertinent to its applicability within the Niger
Delta formations has yet been established. It is therefore
important that that the establishment of suitable formation
damage models via sound engineering evaluations be
implemented, putting in to consideration, the petro-physical
properties peculiar to the region. Several Mathematical
models in conjunction laboratory evaluations have provided
some degree of comprehension into the spatial development
and quantification of formation damage. For example if
suspended colloidal particles /or formation grains carry
electrostatic charges, particles might attach to the grains'
surface and get entrapped. This phenomenon has classically
been modeled by the \single collector model (Zamani and
Maini, 2009).

A variety of studies have been done to quantify formation
damage and formulate it in terms of permeability
impairment as a function of time and properties of flow,
suspended particles, and porous media. Moreover, industrial
standard measures pertinent to reservoirs are in place, many
of which are only applicable under limited circumstances.
For example, a common rule of thumb is if particles been
are greater than 33% of the median pore throat diameter,
they will form stable bridges which can cause permeability
reduction. While this is only valid for turbulent flow,
particles as smallas 7% of the median pore throat size have
the ability to plug the pores in laminar flow cases (Blyton et
al., 2017). This, however, lack of a global criterion for
particulate bridging implies that a thorough comprehension
of the phenomenon of formation damage entails a
comprehensive study of all of the contributing factors and
mechanisms (Mirabolghasemi, 2017)

Fallah and Sheydai, (2013),revealed that, near wellbore
mud the resulting formation damage considered one of most
encountered problems involving the petroleum reservoir
exploitation. They assumed suspension concentration which
was based on the fact that for each flow velocity there does
exist the maximum amount of retention particles that
electric-molecular forces can keep. The dimensionless
erosion number, which is ratio between the cross flow drag
force and the total of normal forces, is proportional to flow
velocity. The stabilization phenomenon was characterized
by so called storage capacity which is the maximum
retention concentration versus erosion number. Nmegbu,
(2014) in an attempt to model for quantitative formation
damage in oil the reservoir during microbial enhanced oil
recovery shows that for a continuous microbial injection
operation, the total pore area of the formation decreases in
an equivalent percentage via the microbial plugging and
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biomass accumulation mechanisms within the reservoir.
The prevailing effects of formation damage due to these
microbes were also presented with residual fluid flow rates
and corresponding velocities decreasing in magnitude fter
several days of microbial injection. The author presented a
second order PDE which was resolved using the Explicit
Finite Difference Approximation method. The model was to
estimate the pore area reduction in the reservoir due to
biomass accumulation.

. MATERIALS AND METHODS

The fundamental principles upon which the formation
damage (skin) models will be evaluated will include the
damaged zone permeability assessment, analytical
evaluation of formation permeability via well test analysis
(particularly for pressure buildup transient test), flow
efficiency analysis, skin induced pressure models and
damage intensity. Field parameters were collected form five
reservoirs at different locations within the Niger Delta. The
selection process was influenced by the research scope
which as earlier stated, will consider and limit this analysis
to oil reservoirs only within the region. These parameters
comprised of data obtained from four onshore operators and
an offshore operator. With each field producing at a desired
optimum production constraint and with adequate sand
control measures in place, sand production data was also
obtained. The nomenclature assigned to each location is
ND-1, ND-2, NG-3, ND-4 and ND-5, with ND-5 being the
only offshore field amongstall five operators.
2.1 Damage (Skin) Models to be Bvaluated
2.2.1. Frick and Economides Model
In the estimation of equivalent skin factor, assuming both
conically and cylindrically shaped damaged zone and
putting into consideration the net pay thickness of the
reservoir pay interval, the magnitude of formation damage
will be estimated using that presented by Yildiz, (2008);

Spp = (ﬁ— 1)In G TTW"#:‘—V‘V‘JF 1> @)
Where;
Sre Dimensionless Frick and Economides skin factor.
k is the average undamaged reservoir permeability,
mD
Kd is thedamaged reservoir permeability, mD
ldh is the damaged radius for the payzone, (ft)
I'w is the wellbore radius, (ft)
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2.2.2 Furui et al., Model

1 [faw
S0 = [ 1m i
@ kd(x) Iani +1 Iy

Ta(x
+\/( r”) +12. -1 2.2

w

I Kn
ani kV
Where;
S Dimensionless skin factor at damaged radius x
k is the average undamaged reservoir permeability,
mD
Kd is thedamaged reservoir permeability, mD
lani is the anisotropic index, Dimensionless
16%) is the damaged radius, (ft)
Iw is the wellbore radius (ft)
kn is the horizontal permeability of the reservoir, mD
kv is the vertical permeability of the reservoir, mD

Accounting for the effect of formation damage on well
productivity, the ratio of the productivity index for a
damaged well to that of an undamaged well can be deduced
using;

_b_
]_d — rW(Ian1+1)] 1224 (23)

J —1.224+5(X)

In [rW(Ian1+1)] hI,

2.2.3. Behr and Raflee Model

In the assessment of reservoir pressure support induced
formation damage, the Behr and Raflee particle induced
skin accountis presented in equation (3.04) below;

1-n 1-n  rpl-n
o) (2
Sp Sl(nw rr +1—n rr rr +
(3+1)(1—n)_r(3+1)(1—n)

1-np w _ Te
® G- " In (rw)
(2.4)
_1l_nw
In(ny)
p = (2.6)
in()
TR =t @.7)
Where

S, is the Dimensionless particle induced skin factor

S, is the Hawkins deduced skin factor

1, IS the Dimensionless coefficient of completion for an oil
well (0.50)

1z IS theequivalent radius, ft
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is the wellbore radius, ft

is the reservoir radius, ft

1, is the aquifer radius, ft

r, is theradius of the sandstone particle, ft

n is the dimensionless tortuosity index for porosity range.

Though Equation (2.4) was originally modelled for a
polymer injection process, with power law index of injected
fluid n, this study replaces the power law index with the
tortuosity parameter for each case study. The adaptation of
the model to this study is validated since the value of the
power law index in the study of Behr and Raflee falls
within the tortuosity range of the various case studies to the
analyzed.

Therefore, the tortuosity of each reservoir sand foran
overlapping circular-shaped  sandstone formation as
approximated in 1989 by Comiti et al.(Comiti et al., 1989)
will be deduced using Equation (2.8) below;

TW
Te

T=1+pnd (2.8)
Where;

T is the dimensionless tortuosity magnitude.

P is the formation packing factor for sandstone

[0) is the formation porosity

2.2.4. Ozkan Model

The derived expression for the determination of formation
damage magnitude and additional pressure drop caused by
the region of altered permeability around the wellbore as
presented by Ozkan, (1997) at time, t and distance, r is
given by;

k h

l:)Wfrx t)_PSr.X,t) 141.2 q uBAPS
Som = TR0 = (2.9
mg:(171:)@,)(,0 ap
_ QSc(r,t)L _ Lkg ~6_p
9o = q T 1412 quB (I‘ ar)(r_xyt) (210)
Where
ki = Jkyky (2.11)
ow(r 0 is the wellbore flowing pressure at time t, psi
P,s (rx) is the pressure of the radial damaged interval r, at
time t, psi

L is the length of the well, ft

qqis a dimensionless flux quantity

gsc flux at the well surface, bbl/day/ft

k; is theequivalent permeability of the x-y plane.

‘;—f is the defined pressure derivative obtained from a

transient test plot
2.25. The Conwentional Transient Test skin Model
Evaluating the above models, deductions form each model

will be compared to a pressure buildup transient test skin
model. This is because available field data is made up of
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pressure buildup parameters among others. The pressure
buildup skin model is thus given as;

s = 1151 [Plh‘:wf—logw;%v +3.227] 2.12)

Where;

@ is the porosity of the reservoir

wis the oil viscosity (cp)

c, is thetotal compressibility of the reservoir system, (psi?t)

r,, is theradius of the wellbore, (ft)

P, Pressure interpolation on the Homer’s plot at dt=1,
(psi)

Pwt is the wellbore flowing pressure before shut-in, (Psi)

m is the slope of the Horner’s plot, (psi/cycle).

One of the ways in which the productivity of a nonzero skin
or non-zero formation damage is quantified is by the Flow
Efficiency deduction. Denoted by the symbol F.E, it will be
obtained through taking a ratio of the actual productivity
index of each well (including skin) to the ideal productivity
index if the skin factor were zero. Because the productivity
index is the ratio of stabilized flow rate to pressure drop
required to sustain that stabilized rate, the productivity
indexes is presented in Equations (2.13) and (2.14)
respectively.

PI

(2.13)

actual — (F—ow)

_ 9
1:)Iideal - (P-Pye—(aPy)) (214)

Consequently, the flow efficiency can be presented as;

F.E = Plactual — (F_’—ow—(APs)) (2 15)
’ Pligeal (P-Pyp '

For a well with neither damage nor stimulation, F.E = 1, for
a damaged well, F.E <1; and for a stimulated well, F.E > 1.
Again, it is important to note that for this study, the wells of
interest from the various locations have no records of well
stimulation( matrix acidizing or hydraulic fracturing)
performed on them for the past 10 years. This is a desired
analytical constraint because accurate flow efficiency
estimation for ND will be distorted and results may truncate
model choice of model establishment on completion of
study.

Equation (2.15) will be adopted for the efficiency of flow of
the well in a damaged subjected scenario for all 5 selected
models

Damage intensity of models will be evaluated in terms of
Damage factor and Damage ratio. Damage factor is a
dimensionless quantity used to evaluate the fractional
percentage of production performance as a function of the
damaged or altered permeability around the wellbore.
Mathematically, it is presented as;

DR=1-F.E (2.19)
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Damageratio will be used to evaluate the magnitude of the
skin induced productivity for each model. It will be
calculated using Equation (2.20) below

1
DR =— (2.20)

. RESULTS AND DISCUSSION

Having computed reservoir rock and fluid data,
production data, well parameters and other requisite
parameters from five different Niger Delta reservoirs, a
Matlab R2007 a program was written to generate a series of
formation damage (skin) magnitudes for all five (4) models
(Frick and Ecomindes model, Furui et al., model Behr &
Raflee model and Ozkan model) with the nomenclatures;
s_FE, s_F, s_BR and s_O and that of the buildup obtained
skin being s_i.
The four models were however matched and compared to
the skin equation for a buildup pressure transient test.
Permeability function for each model was also deduced
from the transient test plot. These results were obtained for
all five Niger Delta reservoirs (ND-1, ND-2, ND-3, ND-4
and ND-5). Graphical representation of these variations in
skin magnitudes for each model is presented in Figure 2, 3,
4, 5 and 6 for all five reservoirs ND-1, ND-2, ND-3, ND-4
and ND-5 respectively.
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Fig.2: Formation Damage Magnitude (Skin) for Each
Damage Model for ND-1
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Fig.3: Formation Damage Magnitude (Skin) for Each
Damage Model for ND-2

With the buildup obtained skin (s_i) being the reference for
the evaluation of all others for the ND-1 reservoir, it can be
inferred from Figure 2 that Ozkan’s skin model, (s_O)
recorded the closest to the buildup obtained skin (s_i),
recording about 3.77 as against the buildup obtained skin of
3.85. Frick and Economides model under estimated the skin
magnitude, recording about 1.94 damage to the formation.
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Fig.4: Formation Damage Magnitude (Skin) for Each
Damage Model for ND-3

For ND-2 reservoir, the Frick & Economides skin model,
(s_FE) also under estimated the formation damage
magnitude by recording 1.82 as against the buildup
obtained skin (s_i) which was 3.51. as shown in Figure 4.2.
The closest to the buildup skin (s_i) was that of the Furui et
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al, (s_F) which was 3.81 and that of Ozkan overestimated
the skin magnitude, recording about 4.86 which when used
for future reservoir performance forecast may prove
erroneous in some flow and productivity analyses.

Figure 4 above shows that for the ND-3 reservoir, the
damage models for Oskan and that of Behr and Raflee can
be used to estimate skin magnitude as it tends to have a
closer reading to that of the reference skin model. Both
having 2.96 as against 2.78 for that of the Buildup obtained
skin magnitude, shows a considerable level of applicability.
Again, for this reservoir, the skin estimation obtained from
Frick and Economides model cannot be adopted as it shows
an underestimation of formation damage in the magnitude
1.21.
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Fig.5: Formation Damage Magnitude (Skin) for Each
Damage Model for ND-4

The ND-3 reservoir, having computed all reservoir rock and
fluid parameters for skin estimation saw to the adaptation of
the s_BR model as it recorded a damage magnitude of 4.78
as against the buildup damage estimation of 4.89. The
Ozkan and Furui et al model slightly underestimated the
damage magnitude as they both recorded4.14 and 4.08
respectively. At this point it is convenient to ascertain that
the skin estimation form Frick and Economides cannot be
used for damage analysis as it has proven to underestimate
four reservoir skin magnitudes as shown in Figure 5 above.
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Fig.6: Formation Damage Magnitude (Skin) for Each
Damage Model for ND-5
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Fig.7: Summary of Skin Magnitudes for Models for all five
oil Reservoirs

The model for Ozkan and Furui et al showed an
encouraging applicability in the offshore reservoir, ND-5 as
shown in Figure 6 above. The Behr and Raflee model was
observed to have overestimated the formation damage
magnitude by 20% recording about 1.820 in skin magnitude
as against the 1459 skin magnitude from buildup skin
estimation. The 55.4% underestimation of formation
damage by the Frick and Economides model shows that
sound engineering of reservoirs in offshore locations cannot
be achieved using it as it tends not to proffer proximate skin
values, It can be inferred from Figure 7 that the recurrent
underestimation of formation damage from the Frick and
Economides model is traceable to the fact that it does not
incorporate certain intricate reservoir parameters that can
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influence formation damage. It seemed to be the simplest
expression, having only damage radius and damaged
permeability considerations, tending to ignore other
relevant parameters such as sand grain sizes, anisotropy of
the system, tortuosity and other relevant parameters,
especially for a Niger Delta oil bearing formation that is
characterized to the well sorted but poorly unconsolidated.

3.1 Pressure Drop Evaluation

3.1.1 SkinInduced Pressure Drop

The additional pressure drop due to skin APs was calculated
for each model using the Hawkins expression for all five
reservoirs. Simulation results showed that the skin induced
pressure drop for all models had an equivalent weighted
average to their corresponding formation damage
magnitudes. Figure 8 below shows the variation in
formation damage magnitude and the corresponding skin
induced pressure drop, APs for all five damage models in
ND-1.
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Fig.8: Variation in Formation Damage Magnitude for all
Damage Models with their Corresponding Skin Induced
Pressure Drop, (APs) for ND-1.

Here, it is observed that a skin magnitude of 3.8 yielded a
corresponding pressure drop in the magnitude of 467.92 psi
for the buildup obtained model. The closed to this model as
earlier stated and observed in Figure 4.1 is that of the Ozkan
model, recording an equivalent pressure drop of 458.67 psi
for a skin magnitude of 3.77.
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Fig.9: Variation in Formation Damage Magnitude for all
Damage Models with their Corresponding Skin
Induced Pressure Drop, (APs) for ND-2.

As shown in Figure 9the Buildup skin model and the Furui
et al model with skin magnitudes of 3.82 and 3.51
respectively was observed to be slightly similar in skin
estimation for the ND-2 reservoir. Both yielding an average
pressure drop due to skin in the magnitude of 444.77 psi
and 408.76 for the Buildup model and that of Furui et al
respectively. This 9% variation in pressure drop analysis
between both models makes it imperative that the Furui et
al model, compared to all others proves a better option for
the ND-2 field.
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Fig.10: Variation in Formation Damage Magnitude for all
Damage Models with their Corresponding Skin Induced
Pressure Drop, (APs) for ND-3.

Skin induced pressure drop (APs ) analysis for the ND-3
reservoir revealed that since both the Ozkan and BR models
had a close prediction of formation damage in the
magnitude of 2.96 for both models as compared to 2.78 skin
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magnitude for the buildup model, it can be inferred that for
reservoirs producing within a rate of 800 stb/day range,
both models can be adopted . With a 0.06% deviation from
the reference model for both damage models with respect to
pressure from due to skin, we can conclude that s_gr and
S_o can be adopted for intermediate production reservoirs
within the Niger Delta.

—¢=dp_s —@—s

. 700 6

& 600 5

& 500 -

o 4 3

5 =

o 400 c

o 3 &
(T

2 300 S

(7]

¢ 200 2 g

Q. 1 7}

8 100

S 0 0

©

£ s i sFE sF sBR 5O

(=

;% Formation Damage Model

Fig.11: Variation in Formation Damage Magnitude for all
Damage Models with their Corresponding Skin Induced
Pressure Drop, (APs) for ND-4.

The parameters from the offshore field showed a perfect
superimposition for both formation damage magnitude and
its equivalent pressure drop due to skin for all five models
as presented in Figure 12 below. This is to say that a skin
estimation of any magnitude, regardless of the authenticity
or applicability of the model in the environment can yield a
perfect and optimum pressure drop with its corresponding
formation damage degree.
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Fig.12: Variation in Formation Damage Magnitude for all
Damage Models with their Corresponding Skin Induced
Pressure Drop, (APs) for ND-5.
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The underestimation of skin and formation damage losses in
pressure for the Frick and Economides model (s_FE) in all
five distinct reservoirs goes a long way to confirm that skin
magnitude estimation within the Niger Delta is not just a
function of the damaged radius and damaged permeability,
but also a function of certain petro physical properties
peculiar tothe Niger Delta region.

3.2 Reserwir Flow Performance

3.2.1  Flow Efficiency Analysis

A unique method for the examination of formation damage
translation to a physically meaningful characterization of
our candidate Niger Delta reservoirs is by using the Flow
Efficiency, (F.E) analysis. The adoption of Equation (2.15)
and accurate simulation via Matlab R2007b with reservoir
parameters for all five reservoirs and deductions from
pressure transient analysis is represented in figure 18 to 22.
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Fig.13: Variation in Flow Efficiency and Effective Wellbore
Radius for all Evaluated Damage Models in ND-1

The 83.7% prediction of Flow Efficiency by the Frick and
Economides model on the ND-1 reservoir may seem
convincing and may influence the choice of model
adaptation to reservoirs of such like properties. However,
the non-incorporation of skin dependent parameters besides
damaged permeability and damaged radius in the model has
prompted this model to ignore certain intricate formation
damage functions and thus tends to predict a high
flowefficiency of 83.7%. This is as a result of the
underestimation of the pressure drop due to skin, (APs) by
the model which records justabout236.39 psi.

With the reference model recording a 67.7% flow efficiency
prediction for this reservoir at a pressure drop due to skin,
(APs ) of 467.92 psi, parameter and simulation studies
revealed that the Ozkan model had a closer prediction of
Flow Efficiency to the reference, recording a Flow
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Efficiency of 68.36% at a corresponding pressure drop due
to skin of about 458.68 psi. The Furui et al and BR models
had a higher flow efficiency estimation of 72.1% and 70.2%
at their corresponding pressure drops due to skin (APs) of
405.12 psiand 431.97 psirespectively.

Figure 14 shows a 59.5% flow efficiency from pressure
buildup skin model for reservoir ND-2 at a corresponding
pressure drop, (APs ) of 444.77 psi. Here, the Furui et
almodel shows a better result in terms of similitude to the
reference model, having a 408.76 psi skin induced pressure
drop and a corresponding flow efficiency estimation of
62.77 %
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Fig.14: Variation in Flow Efficiency and Effective Wellbore
Radius for all Evaluated Damage Models in ND-2

Closer to the Furui et al model was that of the Behr and
Raflee model, having a pressure drop of 391.98 psi and a
64.37% flow efficiency performance. The Ozkan model
showed a larger percentage difference from the reference
with a 21.37% deviation in skin induced pressure drop
magnitude and a 9.3% variation in flow efficiency for the
ND-2 reservoir.

For the ND-3 reservoir shown in Figure 15, the model Behr
& Raflee and that of Ozkan predicted a closely related flow
efficiency percentage of 64.39 and 64.45 respectively, both
with a 4% deviation from our reference model irrespective
of their skin induced pressure drop.
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Fig.15: Variation in Flow Efficiency and Effective Wellbore
Radius for all Evaluated Damage Models in ND-3

The 74.71% estimation of flow efficiency for the Furui et al
model still falls within a 9.5% deviation range from that of
the buildup formation damage model. The Furui et al model
may be adopted for this reservoir when all requirements and
reservoir parameters available can accurately be simulated,
provided there is a less impact on anisotropy in the
candidate reservoir as the model emphasizes the importance
of anisotropy in formation damage evaluation.

The Behr & Raflee model also shows a good application in
the ND-4 reservoir in terms of well flow efficiency as it
records a 49.76% F.E as against 48.61% for that of the
reference model as shown in Figure 16
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efficiency estimations. This is as a result of their low
formation damage prediction which naturally tends to
overestimate the reservoir production performance and
efficiency.

In the analysis of the offshore reservoir of ND-5, the Furui
et al model once again showed a good applicability in terms
of flow efficiency analysis. Figure 4.16 reveals that a Furui
et al obtained flow efficiency of 82.24% can match up to an
80.26% flow efficiency for that of the reference buildup
damage model. The ozkan model can also be applied as it
showed a closer flow efficiency estimation of about 81.43%
with a corresponding pressure drop due to skin of 202.75
psi as against the 215.58 psi drop in pressure from the
reference model.
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Fig.16: Variation in Flow Efficiency and Effective Wellbore
Radius for all Evaluated Damage Models in ND-4.

The models for Ozkan and Furui et al also showed proximal

flow efficiency predictions but were rather than that of the
B-R model, with both having 56.56% and 57.09% flow
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Fig.17: Variation in Flow Efficiency and Effective Wellbore
Radius for all Evaluated Damage Models in ND-5

As usual, the Frick and Economides model as presented by
Yildiz in 2008 on evaluation via reservoir parameter
simulation with Matlab continuously underestimated
formation damage magnitudes, predicted a lower pressure
drop in an actual case scenario and  overestimated well
productivity performance by recording very high flow
efficiencies for all five (5) reservoirs that have been
investigated.

3.3 Damage Intensity Analysis

3.3.1 Damage Factor — Flow Efficiency Relationship
The damage factor expression from Equation (3.13) yielded
a series of deductions from all 5 models for the five (5)
Niger Delta reservoirs. The result translates that a higher
flow efficiency will result in a lower damage factor, while a
lower flow efficiency will incur a higher damage factor.
This also applies to the damage ratio analysis relative to
flow efficiency. The higher the flow efficiency, the lower
the damage ratio and vice versa.
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Fig.18: Variation in Flow Efficiency, Damage Ratio and
Damage Factor for all Evaluated Damage Models in ND-1.

Figure 4.17 above shows that for reservoir ND-1, the
buildup obtained reference skin model with a 67.73% flow
efficiency had a corresponding damage factor and damage
ratio of about 0.323 and 1.48 respectively. These values
were close to that obtained from the Ozkan model which
had damage factor and damage ratio o of 0.316 and 1.46
respectively with a corresponding flow efficiency of
68.37%. The B-R and Furui et al models followed
successively in terms of DF and DR analysis.

Figure 4.18 shows that the Furui et al model proves a better
alternative to the others in terms of Damage Factor and
Damage ratio analysis as it tends to record a lesser deviation
for the reference model for ND-2 reservoir. Having a
damage factor of 0.373 and a damage ratio of 1.59 as
against 0.405 damage ratio and 1.68 damage ratio for the
buildup reference skin model.
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Fig.19: Variation in Flow Efficiency, Damage Ratio and
Damage Factor with for all Evaluated Damage Models in
ND-2.
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A higher production rate of 800stb/day for the ND-3
reservoir revealed that the Ozkan and B-R models are a
good alternative for formation damage magnitude
evaluation in terms of damage intensity (damage factor and
damage ratio) analysis.
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Fig.20: Variation in Flow Efficiency, Damage Ratio and
Damage Factor for all Evaluated Damage Models in ND-3.

As shown in Figure 20 above, a damage factor of 0.36 and
damage ratio 1.55 for both models could be said to match a
0.33 damage factor and a 1.50 damage factor deduction
from the reference model. This goes a long way to ascertain
than that at higher production rates, the Ozkan and B-R
models mat be applicable provided parameter requirements
are met for adequate simulation.
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Fig.21: Variation in Flow Efficiency, Damage Ratio
and Damage Factor for all Evaluated Damage
Models in ND-4.
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Fig.22: Variation in Flow Efficiency, Damage Ratio and

Damage Factorwithfor all Evaluated Damage Models in ND-5.

The low production rate reservoir of ND-4 revealed that the
B-R model suites best for these reservoir conditions (petro
physical, well and pressure transient properties) in terms of
damage intensity as shown in Figure 21. Following the Behr
& Raflee model in terms of applicability was that of Ozkan
and then that of Furui et al.

The Offshore field having the highest production rate of
950 sth/day maintained that the models of Ozkan and Furui
et al can the most applicable in terms of damage factor and
damage ratio on parameter simulation. Both models having
a lower deviation from the standard skin model.

(AVA CONCLUSION

The models presented in this work provide predictive
tools for quantitative evaluation of formation damage
estimates in Niger Delta reservoirs. The theoretical
agreement obtained between predictions by the evaluated
models for this study and formation damage prediction from
the empirical pressure buildup skin model has been
thoroughly analyzed.
Skin usually referred to as formation damage is one of the
major factors that influence a well or reservoir productivity.
It tends to either promote or hamper production rates; it
contributes greatly to pressure drop analysis in the entire
production system, it influences well and reservoir
deliverability and to some considerable extent, influences
investment decisions and economic evaluation for candidate
oil reservoirs particularly for unconsolidated sand reservoir
systems like those of the Niger Delta.
In this work, one can clearly state that a comprehensive
research and development study on the possible
establishment of a unique formation damage model in Niger
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Delta area has been carried out. The numerical evaluation of
these empirical models having incorporated their dependent
variables yielded several series of damage responses.
Critical evaluation on damage factor, damage ratio, flow
efficiency, effective wellbore radius, and skin induced
pressure drop analysis proved to be reliable analytical tools
for the establishment of the unique model for the Niger
Delta region.

Judging from the skin magnitude estimation standpoint,
with reference to the buildup estimated skin model, the
models were streamlined to only three during the selection
procedure as the Frick and Ecionomides model having skin
as a function of only damaged radius, damaged
permeability, wellbore radius and reservoir absolute
permeability continuously underestimate skin values. This
trend was observed for all five (5) reservoir cases leaving
the models of Furui et al, Behr & Raflee and that of Ozkan
to contend for the most suitable. The skin induced pressure
drop analysis also translated the above mentioned case as
the pressure drop due to skin is a function of the degree of
damage to the formation around the wellbore vicinity. Flow
efficiency and damage factor investigation translated the
application of all streamlined three (Furui et al, Behr &
Raflee and that of Ozkan) in a decreasing magnitude in the
manner in which they appear for all five reservoirs.
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Abstract—This paper presents a case of food production,
especially ice cream producing made of Brazilian native
fruits, and the engagement of the poor population and
women in the production of healthier products and a
more sustainable production. It is about of accessing
native fruits in the Brazilian savanna and, therefore, in
the base of production, that it is necessary to recognize
the role of small and medium producers in the social and
environmental transformation of poor or depressed areas.
Especially since small and medium producers still have
areas of native forests on their land, while large areas of
production are generally destined for commodity
production. The Frutos do Brasil company is therefore
analyzed for its performance in the face of more
sustainable forms of production, because it invests in the
production of healthier foods, in stimulating small and
medium producers of food, in stimulating the
maintenance of native vegetation, and inserting more
poor and women in the productive process.
Keywords—healthy food, sustainable production, SMEs,
environmental development.

l. INTRODUCTION

This paper has the objective of studying the initial
formation of a cluster involving the exraction of
Brazilian native fruits and the production of low fat and
low calories ice cream. The main actor of the study is the
company Frutos do Brasil that produces ice creamout of
native fruits. The firm is in the center of a web of
producers, public and private non-profit entities, which
includes universities, government and research centers.
There is an important participation of the poorer
population of Goias (Map 01) that is a dynamic state
especially in high valued agriculture activities but that
still has many impoverished areas. Also, should be
mentioned another important participation: women from
small underdeveloped communities that are perceiving
this economic movement to access market, generate jobs
and promote social improvement.

www.ijaers.com

Although the world market of ice cream is expanding,
especially in emerging countries like China, Brazil and
Turkey, the traditional fattening format is losing space for
healthier alternatives like frozen yogurts and low fat and
calories nutritious ice cream. So, there is a growing
marketing niche formed by consumers worried not only
about health but also with the sustainability of the planet.
This is where native fruits come to play: as much as they
are rich in fibers, vitamins, minerals and antioxidants,
their cultivation can be done without any harm to the
surrounding environment.

Considering this scenario, the company Frutos do
Brasil envisioned a good business opportunity to be
explored: the production and selling of ice cream made of
native Brazilian fruits. The firm is at this moment trying
to organize its production chain which involves the
development of native fruit suppliers, the setup of the
assembly line of pulp extraction, the production of ice
cream, and all management functions like marketing,
distribution, sales and governance.

To carry on the proposed objective, the article is
structured in four parts: (a) contextualization of the state
of Goias with the economic potential of a sustainable
native fruits exploration; (b) the recent scenario of the ice
cream market worldwide and in Brazil, considering the
most recent trends towards healthier products; (c) the fruit
business with some insights about the native fruits
marketing niche; and (d) the challenges of the
management of a new company inserted in a web of
participants each of them playing an important role in the
development of a possible new cluster around native
Brazilian fruits and the production of derived healthier
products.

1. GOIASSTATE AND ITS POTENTIALITIES
Located in Central Brazil, Center West region, the
state of Goias is part of a rich biodiversity area with low
demographic density; population density is around 19
(inhabitants per square km), very low when compared to
the 177 of the richer and more developed state of Sdo
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Paulo. Its most important Biome, a woodland savanna,
known as the “Cerrado” is the second largest in South
America. In the limits of the Cerrado are the springs of
the biggest hydrological basin of the Continent, including
rivers like the Amazon, San Francisco and Plata. So, the
hydrological potential of the area is very high. This
Cerrado Biome is home of more than sixthousand species
of cataloged plants which includes a great diversity of
fruit trees. The tropical climate, with temperatures
varying from 72° to 79° F along the year is adequate for
cultivating fruits according to the Brazilian Agriculture
Research Corporation (Embrapa, 2006) (Maps 02, 03, 04
and Figure 01).

In the last decades, Goias state has experienced an
intense economic development. Agriculture has been the
motto of this growing since the 1970’s when the state
company Embrapa with its applied research transformed
the then poor aluminum-based soil of the Cerrado into
fertile fields of today where soybean, sugarcane and corn
are cultivated with state-of-the-art technology. It also
should be mentioned the long-time mining activities
(mainly iron, nickel, manganese, calcareous and
phosphate) explored in the state by multinational
companies like Anglo American and others. Besides
agriculture and mining, the state has also developed an
important industrial base in sectors like automobile,
pharmaceutical, food and beverage. Also, in the 1970’s
the regional government started fiscal incentive programs
that were successful in attracting global companies from
the more developed Southeast part of the country (Gomes,
2005).

Although Goias holds the ninth grade in the national
economic ranking with a GDP of U$ 50 billion, and
despite the fact that the human development index (HDI)
has grown from 0,487 in 1990 to 0,735 in 2010 (UNDP,
2010), there are poor and underdeveloped areas in the
state. In the public policy “Plano Nacional de
Desenvolvimento Regional”, the state is divided into a
rich and dynamic area versus stagnant and poor areas.
According to Santos (2011), there are many poor
municipalities spreading across the state; in some of these
small towns there is not even a single formal company.
They are dependent upon eventual government support
and its population suffers the odds of poor regions lacking
access to health, education and jobs (Map 05).

The state and municipal governments articulate public
policies to stimulate these poorer areas through fiscal
transference programs. Despite that people from these
depressed areas also try to create possibilities for their
own development. They are natural entrepreneurs with
lots of knowledge of the local potentialities.

As mentioned before, Goias has important economic
high valued activities, such as agribusiness, especially
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commodities like sugarcane, corn and soybean, mineral
exploitation, automobile, harvest equipment and
pharmaceutical production — centered in the middle of the
state (IMB, 2015). Nevertheless, there are also less
economically important activities, such as artisan ice
cream production. Although in small scale, it seems an
interesting business to be analyzed because it is a growing
market with some important elements to consider: the
low-fat fruit-based ice cream is gaining international
exposure due to the increasing consumer demand for
healthier products. Besides that, the cultivation of native
fruits, the basic input of artisan ice cream, helps to
preserve the more important Biome of Central Brazil and
it employs small and medium producers, mostly from the
poor local population, uncovering new possibilities of
business for a biodiversity area such as the Cerrado.

. WORLDWIDE CONSUMPTION OF ICE
CREAM

The global market of traditional ice cream is still
growing: from 2010 to 2015, the worldwide business
grew 31%, rising from US$ 54 to US$ 71 billion (Forbes,
2016). It is worth mentioning that it is as much a
profitable market with margins around 23%, higher than
snacks, candy, cereal and sugar. It is not a market
dominated by a single brand. Unilever, the most
important player accounts for approximately 23% of the
world market, followed by Nestlé with share of 10%,
General Mills, with 3% and Lotte Group with 2%.
Around sixty-two percent remains with small local
brands.

The growing of the market in the last years is credited
mostly to emerging countries like China and Brazil with
expansions of 50% and 100% respectively in the period
considered from 2010 to 2015 (Euromonitor, 2015). The
explanation for that is based on the up surging in these
nations of a lower middle class now able to afford the
consumption of indulgences like ice cream, candies,
chocolate bars and other amenities. The mentioned
growth is centered in products with traditional format,
that is, containing high doses of fat in its elaboration
which is the original formula of ice cream.

The up surging middle class is not yet as demanding
as their peers in the developed world about nutrition facts.
In developed countries there has been a decline in the
consumption of traditional ice cream due to worries about
the intake of sugary and fattening food. In the United
States, for instance, in 1989, an average American used to
consume ice cream 41,3 times a year; in 2014, this
frequency dropped to 28,5 times a year (Fortune, 2014a).

The preference in wealthier markets of the globe is
veering towards frozen yogurt (froyo) and fruit-and-
vegetables flavors, considered healthier products
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opposing to indulgent traditional fattening ice cream. The
frozen yogurt market gained room in the 1980’s and
peaked in sales at the beginning of the 1990’s and has
born again in the last five years, with revenues increasing
by 23%, from 2010 to 2015, according to Guidant
Financial data (2015).

V. ICE CREAM CONSUMPTION IN BRAZIL

The ice cream market in Brazil has been growing
steadily since the turn of the twenty-first century and has
not stopped despite the current economic crisis the
country is facing since 2013. According to the Brazilian
Association of Ice Cream Producers (ABIS, 2016), from
2003 to 2014, the volume produced varied from 685 to
1.300 million liters, an increase of 89.7% (Figure 1). The
12% drop from 2014 to 2015 reflected the beforehand
mentioned macroeconomic problems. Different sources
show different numbers but one way or another the
market is growing intensively.
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Fig.1 — Evolution of consumption of Ice Cream in Brazil
in millions of liters

Source: ABIS (2016)

The most prominent companies in operation are the
internationally renowned Unilever and Nestlé, but
together the two big giants accounts for only 10% of the
internal market (Datamark, 2016). There can be listed
some small successful players showing double digit
increases in their businesses just in the middle of a strong
political and economic turmoil: in 2015, Sorvetes
Rochinha, a famous ice creamhouse in the North shore of
the state of Sdo Paulo grew as much as 30%; Bacio di
Latte also located in S&o Paulo in the same year had sales
increase of 60% (Datamark, 2016).

As mentioned before, a plausible explanation for the
intense growing in the Brazilian ice cream market is the
up surging of a lower middle class since the beginning of
the years 2000. It is what Marcelo Neri (Neri, 2011) calls
“the new middle class”. According to this author, it
cannot be compared to the affluence of the North
American middle class for instance, but it has
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discretionary purchasing power, that is, the new middle
class can consume beyond those very basic expenses
related to surviving like food and shelter.

From 2001 to 2011 the 10% poorer in Brazil had an
income growth of 91.2% while the 10% richer had an
increase of only 16.6% (IPEA, 2012). In poorer regions
like Northeast the increase in income was 72% against
only 46% of the wealthier Southeast. This rising in
purchasing power allowed this once excluded strata of
population to afford air travels, new car financings, home
appliances and electronics in general, including the so
popular mobile phone, accessible today for practically the
whole Brazilian population. On the rise of income rising,
lower middle class is now able to consume outdoor
foodstuffs. The consumption of eatables outside home is
usually associated with higher standard of living
(Kamakura & Mazzon, 2013).

Although evidences are supporting that there is, on
one hand, a rising lower middle class now able to
consume what in the recent past was out of reach, on the
other hand, there is an upper middle class in Brazil with
consumption standards very close to developing countries
wealthier social strata. In the case of ice cream
consumption, just like in the developing world, the upper
middle class prefers low fat and healthier choices like
frozen yogurt and natural fruits options (ABIS, 2016).

This situation uncovers a complex market reality
showing social classes composed of quite different family
structures, with some of them on the top of the social
pyramid, demanding sophisticated products while others,
on the base of this pyramid, celebrating the very fact that
they now can afford to buy indulgences like a tasteful
(and incidentally fattening) ice cream.

The potential for growth is reflected in the numbers:
per capita consumption of ice cream in Brazil is only 6,4
liters/year, way behind the United States with 20
liters/year; and lagging as much South American
neighbors like Argentine and Chile both with 9 liters/year
(Datamark, 2016).

V. THE MARKET OF NATIVE FRUITS

Fruits are the second most popular consumed item by
Americans, taking over the spot once occupied by soft
drinks. Growth conscience is partly responsible for the
fruit ascent. Grocery stores are dedicating more shelf
space to produce (fruits and vegetables). The most
consumed fruits are berries, apples, bananas, grapes and
citrus (Fortune, 2014b). The fruit industry is in the mature
stage of life cycle. The market shows strong signs of
competition, minimal technological change, industry
product category well defined and demand increasing
with the rising of middle classes (IBIS, 2016).
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Due to consumer health consciousness fresh fruits and
vegetables are expected to replace industrial formats. In
many parts of the world, the growing demand for fresh
fruits is expected. This growth is positively associated
with urbanization and with the rising of middle classes
(IBIS, 2016).

The fruit market in Brazil, according to the Ministry
of Agriculture, Livestock and Food Supply (MAPA,
2014) exported as much as U$ 878 million in 2013. The
consumption of fruits in the country occurs during the
whole year long due to good weather conditions.

When interviewed in 2012, the president of the
Brazilian Association of Ice Cream Producers expressed:
“let’s stop exporting mangoes and start exporting ice
cream” (Marques, 2016). It is worth to mention that the
fruits export values (US$) are very close to the fruits
import values. Therefore, to aggregate value to native
fruits products could improve the exportation figures and
enhance the trade balance (Graphic 01).

The fruits are consumed in many different forms like
juices, jellies, sweets, ice creams and popsicles. Fruits and
vegetables grew as much as 52% from 2010 to 2013. The
sector represents 10% of Brazilian GDP and the country
is one of the largest players in the world. There are 32,000
companies involved in the production of fruits and
vegetables — the sector employs 19% of the working
population and is highly concentrated: 1% of the
companies accounts for 50% of the production gross
value (EMIS, 2014).

The consumption of food is concentrated on three
main species: corn, wheat and rice; together they account
for 60% of all food consumed. Thirty species accounts for
95% from a universe of 12,650 species, evidencing that in
practice native species are not demanded or consumed
(Hortibrasil, 2016).

Native fruits could be classified in the “specialty”
categories, that in the definition of the Specialty Food
Resource (Roberts, 2016) are those differentiated items
not available in the mass market. Specialty fruits
remained representing only 2% of the sales but the
increase was 38% from 2009 to 2013 (Fortune, 2014b).

There are alleged benefits in the consumption of
native fruits. They are said to be rich in fibers, vitamins,
minerals and antioxidants. They are also believed to
prevent diseases like cancer, cardiovascular problems,
rheumatism and amaurosis. Native fruits in Brazil are
used for consumption in natura or to produce jellies,
juices, liquor, sweets and others. They are adapted to the
soil and do not need any chemical treatment. Also, the
fruit trees are used successfully to recover degraded and
eroded areas (Embrapa, 2006), that is, the cultivation of
native fruits can contribute significantly to the
sustainability of the Biome where they are inserted in.
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It is a fact that the Cerrado is having environmental
problems. The same agricultural treatment that
transformed the once poor soil into fertile lands brought
troubles in reason of the use of chemical corrections,
causing pollution to the soil, subsoil, rivers and streams.
Besides that, innovation in agriculture also introduced
invasive species that compete with native ones,
fragmenting the habitats. Adding to that the greenhouse
effect caused by industries and the natural fires, the flora
and fauna of the Cerrado is under constant threat
(Fernandez, 2011).

The Center West region has 71 kinds of native fruits.
The ones with high potential in the short run are pequi,
mangaba, cagaita, baru, araticum, maracuja, caju, buriti
and gabiroba; pequi and mangaba are the two most
studied species (Embrapa, 2006).

Weersma and Batista (2007) present a group of
critical factors required to have success in exports of
fruits in general: quality of products, quick delivery, good
regularity and punctuality, adequate packaging and the
correct use of irrigation. Embrapa (2006) developed a
criterion to assess the native fruits business and it
involves knowledge available, social importance,
environmental importance, conservatism, use and
handling, potential for planting (seeding) and marketing
and commercialization. Additionally, Dorr and Grote
(2009) argue that certificates and quality requirement —
involving safety and traceability of the products are
increasingly a prerequisite to producers interested in
exportation.

The production of native fruits in Brazil is explored by
small farmers with labor force from local communities.
Usually they are underpaid, and the business is poorly
rewarded financially (Embrapa, 2006).

Braga (2014) conducted a research assessing the
acceptance of consumers when tasting the nectar of exotic
Brazilian fruits in the format of lactose free diet ice
cream. The results showed that respondents perceived
positively the taste of some native fruits, especially
graviola and taperoba. It was also detected an important
positive influence of the previous information about
healthy components of the fruits and its alleged potential
to prevent diseases. To a suggested extent, taste and
health should be combined. This point is quite interesting
because it exposes the problem the frozen yogurt
(substitute of ice cream) has had since the beginning of its
launch in the 1980’s; there has been a lot of complain
about weak flavor; according to Hillard (2015), there is a
stigma among consumers that the taste of frozen yogurt is
not good.

Native fruits are becoming target of producers due to
the business potential they represent. According to the
researcher of Embrapa interviewed, the commercial
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possibilities of cultivating native fruits are considerable
(Globo Rural, 2013). Native fruits are the main raw
material used in the production of artisan ice cream. The
forecasts about the market of specialty fruits and artisan
ice cream indicate a good potential to be explored
(Marketing Indicator Report, 2014, Fortune, 2014b).

An interesting possibility is to offer the native fruit ice
cream not only to middle class consumers but also to low
income population due to its nutritious characteristics. An
inspiring example of that was articulated by Muhammad
Yunus (1999) between the Grameen Bank and the French
company Danone producing low cost yogurt. This
partnership provided a nutritional enrichment of the food
for poorer population in Bangladesh, and it was especially
good for the children. The renowned economist
emphasized that the production of low-cost nutritious
food is an important step to help people for poor areas
once it has the potential of improving the quality of life
and health of the population.

VL. FRUTOS DO BRASIL - THE MANAGEMENT
OF THE COMPANY

In the 1990’s two companies owned by the same

family were launched: Frutos do Brasil e Frutos do

Cerrado. The first located in Goiania (GO) and the former

in Uberlandia (MG). Both companies are specialized in
ice creams and popsicle made of native Brazilian fruits,
produced with low fat and sugar (Photo 01).

The main company, named “Frutos do Brasil”
employs 32 people, produces 27.000 posicle a day,
equivalent to 1,500 kg a day of ice cream. They offer 76
different flavors of products between ice cream and
popsicles. In 2015 this company made about US$ 3,5
million of dollars in revenues. They have stores in nine
states of Brazil, adopt a franchise model and have 16
franchisees and 22 dealers. In 2016 the company started
to export to USA, especially to Florida, and they intend to
export to The Netherlands in a few years.

As depicted in figure 2, Frutos do Brasil interacts with
research  centers, universities, and government
institutions. The research centers are helping the
mentioned company with logistics, strategies and
marketing. The company is sending them the waste
(biomass) from the producing process of the fruits
transformed into pulps — to provide for instance research
about antioxidants.

Ice cream of Brazilian native fruits: sustainable development to depressed and biodiverse areas.
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Fig.2 — Frutos do Brasil and the Web of Activities

Source: The authors.

According to figure 3, the annual production and sales
had a steady growing period from 2002 until 2011, from
43 thousand liters to 864 thousand, when the effects of
the economic crises came to the ice cream business.
Because of the new unfavorable situation, from 2011 to
2015, there was a 25% fall in volume and value received
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for every liter sold. In figure 4 one can see the evolution
of the employed personnelin the operation. Since the start
of the business in 1996 until 2002, there was a very small
body of 3 workers. Then this number grew yearly until 25
in 2014 and 32 in 2015. This shows a certain loss of
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productivity per worker due to an excess of production
capacity brought by the mentioned drop in sales.
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Fig.3 — Evolution of production and sales

Source: data from Frutos do Brasil
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Fig.4 — Labor force employed
Source: data from Frutos do Brasil

VIL. COMPETITION

As much as Frutos do Brasil and Frutos do Cerrado,
other incumbents have also entered in this specialized
business of native fruits ice cream market: Delicias do
Cerrado (Paratna-GO), Frutos de Goias (Goiania -GO),
Fruta Pura (Anapolis-GO). These companies are not
formally connected but are geographically concentrated,
especially in Goias and Minas Gerais. The products are
similar in tastes and consumption format (cones and
popsicles), the sales areas are also alike but they do not
exchange information or share equipment, structures or
suppliers. They are just a group of companies formed by
medium and small entrepreneurs without organization
among them (see teaching note 03).

From the point of view of Frutos do Brasil the
competition is considered high in the following aspects:
price, mix of products, access to suppliers. An important
challenge is the concentration of suppliers and the
improvement in the logistics strategy.

VIII. PRODUCTION OF FRUITS

There are two ways to get to the fruits. One way is
through an area of 35 hectare where the company Frutos
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do Brasil cultivate 100 different species of fruit trees from
the biomes Caatinga (another Biome from the Center
West region). Another way is through independent small
producers who sell their fruits production to the company
(social data from Goids: Map 05, Graphics 02 and 03).

To pave the way to the important supply of fruits the
company stimulates the producers offering them seedlings
without costs. These seedlings are germinated beforehand
at Embrapa and Emater-GO and then are sent to the
producers and research institutes interested in the matter.

The suppliers also have an important role supporting
the product development, once they are informally
acquainted with their raw materials. They also support the
handling and transformation of fruits, recipes and
combinations.

To transform the raw material, Frutos do Brasil has a
production unit (plant) to extract the fruit pulp localized
in Abadia de Goias (GO), 50 kilometers West of the state
capital Goiania. This unit has a processing and storage
capacity of 120,000 kilos of fruit pulp per year. It has two
fixed employees and up to 30 in the high harvest season.
These workers, women in majority, made the peeling of
the fruits manually. After preparing the pulps, they are
stored in cold chambers to be sent to the unit in Goiania
to transform them in ice cream and its diverse formats —
cones, popsicle, sorbets.

IX. PACKAGING

The production is concentrated in the city of Goiania.
Suppliers deliver their raw material at the unit of
transformation in Abadia de Goias, and after processing
of the raw material, the pulps are transported to Goiania
where they become input in the production of the ice
cream and popsicles.

The number of personnel involved fromthe harvest of
the fruit crop until the selling of an ice cream in the retail
is approximately 500. In the unit of Goiania, 12
employees work in the production line under the
supervision of two food engineers that respond for the
quality of the products. There are also 3 more employees
in charge of the administrative support.

In the second semester of 2016 the ice cream industry
operates using only 60% of its full installed capacity
(Company Data collected in interview). The ice cream
produced contain from 60 to 80% of fruit pulp in its
composition, with low sodium, fat and sugar.

X. DISTRIBUTION
The distribution of products happens all over the
Brazilian territory and the exportation begun in June of
2016. The first country selected for testing exportation
was United States, in the state of Florida.
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After produced the ice creams are stored in a cold
chamber of 104 square meters with temperature of 0° F.
Once frozen they are packed, put into boxes and
transported in appropriate trucks to the franchisee shops.

The truck fleet is proprietary; once there were
situations when Frutos do Brasil needed aid from
competitors to refrigerated trucks, but the partnership was
denied.

The export usually happens through appropriate trucks
(refrigerated); the production is sent to the port of Santos
(Southeast Brazil) from where it goes abroad in
refrigerated containers, United States in the case of this
first external sale.

It should be mentioned that there is a dry port
(exporting point through airport) very close to the
company facilities in Goiania, only 60 kilometers away.
But the costs to send the load of fruit by plane are
prohibitively higher than the ordinary way using
refrigerated truck and container.

XI. SALES AND MARKETING

Frutos do Brasil operates in seven states and in the
Federal District where the federal capital Brasilia is
located. There are 80 shops distributed all along the
country. In the last years, the company decided to offer
the franchise model to launch new shops. In 2016 the
franchisees are 16 and there are 22 dealers. To be a
franchisee one has to apply in a selection process, to pay
fees and in case of approval the new franchisee receives a
team of marketing professionals and architects to plan the
building of the new shop. The marketing team is hold
responsible for the promotion of the products specially in
events and fairs.

In the last three years the investments made by Frutos
do Brasil were proportionally distributed as follows: 60%
to productive capacity, 25% to product development and
15% in marketing. The entrepreneurs are planning to
change that in the next five years to: 40% in productive
capacity, 30% in product development and 30% in
marketing. They believe that at this point the business is
in need of organizing professionally the communicating
and promoting functions. The top management is
confident that their products are better than the
competition, attributing this superiority to a high-quality
production process.

XIL GOVERNANCE AND SUPPORT
INSTITUTIONS
The studied company established research and
development relationship with Sebrae and Senai. Sebrae
is a non-profit private entity created to promote and
develop small business; they have branches in every
Brazilian state directed to support the management of
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small companies and startups. Senai, the National Service
of Industrial Learning is an education entity which
mission is to form professionals in 28 areas of the
industry; they operate in the 27 Brazilian states and
territories. These entities, Sebrae and Senai are used by
Frutos do Brasil as an important source of professional
education.

There are also direct partnerships with universities and
research institutes. The Federal Universities of Goias and
Minas Cerais conduct studies about antioxidants with the
waste (biomass) originated in the extraction of fruit pulps.
The company donates the biomass to these research
entities and in exchange they use it for relevant scientific
investigations. The formalization of these partnerships
was only documented in 2016, twenty years after the
foundation of Frutos do Brasil.

Another interesting partnership was made with the
Information Technology Center of the Federal University
of Goias directed to support projects in logistic chain in
which Frutos do Brasil is involved. Marketing specialists
from the University also assist the visual planning of the
company.

The company Frutos do Brasil estimates that the
development of a new product consumes approximately
US$ 6,000 due to the lack of interaction and governance
among partners. There is a lack of programs with support
to processed native fruits; this specific sector is not
recognized as separate area to be considered and studied.

Due to excessive paperwork, formalities and complex
procedures, the company does not participate in the fiscal
incentive programs like Fomentar and Produzir, the two
most famous tax exemption programs of Goias state.

To establish the new unit that processes fruit pulp in
Abadia de Goias the company Frutos do Brasil could rely
on public resources from the city: the mayor donated the
ground on which the producing plant was constructed.

X1 ACCESS TO CAPITAL AND FUNDING

There are some ways to access financial resources
available to Brazilian industries. In the Center West
region there is a popular fund denominated Constitutional
Fund for Financing the Center West or just FCO (Fundo
Constitucional do Centro Oeste). It aims at contributing to
social and economic development of the region through
the financing the productive sectors like agriculture,
mining, industries in general, commerce and services. A
company can obtain up to US$ 6 million to initiate,
expand or modernize its business.

Frutos do Brasil does not use waivers of tax
exemption nor does get credit at FCO. But they have
access to an also popular source of public foment funded
by the National Bank of Economic and Social
Development, the BNDES. They call it the “BNDES
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card”, the way it is implemented and arrives in the hands
of the borrower. This kind of resource is operated through
ordinary public and private banks because BNDES has no
operating branch; it provides the fund, but the risk
analysis is conducted by the commercial banks.
Entrepreneurs complain about this inter mediation
because sometimes banks demand the acquisition of
services to offset the odds of operating the BNDES card.
This is considered unfair, but it is practiced by the
Brazilian financial system.

XIV. CONCLUDING REMARKS

The production of fruits and its derivatives is an
important activity due to the professionalization of the
supply chain involving people from poorer local
communities in the provision of healthy food. It also
stimulates the valuation and awareness of the Brazilian
Biomes like Caatinga and Cerrado, the ones approached
in this paper. These activities are not supported
specifically by public or private financing.

The producers are not articulated or organized; they
only compete and have not access to international market
in reason of an expensive logistic cost, among other
factors. The collaboration among fruit producers should
be more articulated and organized in order to build the
basis to the formation and enhancing a cluster.

It might be too early to affirm that the web around the
company Frutos do

Brasil can become a cluster soon. The organization of
players is still in an initial stage of maturity. Although
there are important signs of participation like the
involvement of universities, research centers and
experienced non-profit entities supporting the activities,
the interaction among players has not grown strong
enough.

The good news is that the demand for healthy
products based on native fruits are increasing worldwide.
Also to be considered is: the environmental sustainability
that permeates the exploration of native fruits suggesting
good possibilities of obtaining foment funding by
international entities focused on the preservation of
nature; the stimulus to the preservation and cultivation of
native species, contributing to the conservation of the
Biome, its fauna, flora; the preservation of hydrological
basin and springs of the region; the support to poorer
communities to solve problems like unemployment and
low labor qualification; the possibility of widening the
employment for women especially those from low income
families. This kind of organization can be a reference for
countries with economic depressed areas looking for
sustainable solutions.
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ANNEXES

Teaching notes (for use in teaching cases):

1. Sustainability and innovation are themes and issues of
studies and discussions about possibilities of the
renovations and permanence of the capitalist productions.
Sustainabilitywerepresented as a concept in Brundtland
report as a possible action for the human beings that
shouldn’t result in damages to the future generations.
Arbix (2010) argues that innovation is essential for
continuity of capitalist competitive activities. Analyze
relations between sustainability and innovation will be a
challenge because to maintain capitalism and agents as
productive its necessary innovation, but to maintain this
process in long term it will be necessary sustainable
actions in those innovations, and only then the concept of
innovation can really mean something complete.

So in this case we want try to discuss the concepts:
Innovation, Sustainability, Competition and Cooperation.

2. According to the Case Dutch Flower it is important to
separate elements that are relevant to promote
Competition and elements to support and stimulate
Cooperation. That case wasvery important to build this
one, because both are about dedicated products and
process. In The Netherlands things were and are still
much more organized, but it is important to think about
these innovative actions as an important idea for clusters.

3. Is there a cluster of producers? In what they compete?
Do they cooperate? How to stimulate the group of
producers? How can they become a cluster? Students
should be incentivized to define which items would be
interesting to establish cooperation; which items should
be stimulated to competitiveness?

Competition: production time, price, product, size,
quality, quantity, reputation and variety.
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Collaboration: technologies, information, suppliers,
education, qualification, campaigns to preserve potential
areas of supply, transportation, infrastructure, technical
challenges, plagues combat, financial control, negotiation,
exportation, fund raising, teamwork, marketing of
products, consumer of healthy food, the participation of
small farmers and local communities in the business, the
preservation of native forests.

4. To know the actions that involve innovation and
sustainability becomes an exercise in this study. To know
the productive and sustainable activities of “Frutos do
Brasil” company becomes an important theme to this
analysis. It is a company created in the middle of the
Brazilian territory, and their activities has to deal with
small and medium farmers, that need to preserve at least
part of the natural environment. All the raw material of
this company comes from preserved environment. This
business is about ice cream made of (most of all) endemic
fruits.

5. This is an important case because it can become an
interesting model of cluster to depressed areas all over the
world; it might help public decision makers to deal with
the challenges of poorer regions, and additionally bring
reflexions about protected areas with biodiversity.

Map 01: Localization of Goias State.
Venezuela
Guiana
Colédmbia ") Suriname.

Bolivia

Paraguai
Chile

Urugual
Argentina

Source: Atlas do Desenvolvimento Humano.Available in:
http://www.atlasbrasil.org.br/2013/pt/perfil_uf/goias.
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Map 02. Vegetation cover of the Cerrado in Brazil.

Source: Mapeamento de Cobertura Vegetal do Bioma
Cerrado: estratégias e resultados. Available in:
https://www.infoteca.cnptia.embrapa.br/bitstream/doc/57
0887/1/doc190.pdf. Access:July, 2018.

Map 03. Mapping vegetation of the Cerrado and states
with “Frutos do Brasil” stores.

Source: Cobertura Vegetal e sitio empresa Frutos do
Brasil.Organization:  Godoi, C.N. Available in:
http://bbeletronica.cpac.embrapa.br/2007/doc/doc_190.pd
fand http://frutosdobrasil.com.br/pt/lojas. Access: August,
2016.

Map 04: Antropic action in the Cerrado. (Yellow —
antropic action, green — Natural Cerrado.)
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Source: Mapeamento de Cobertura Vegetal do Bioma

http://bbeletronica.cpac.embrapa.br/2007/doc/doc_190.pd

Cerrado:estratégias e resultados.Available in;

f. Access: August, 2016.

Porcentagem do Cobertura Cobertura vegetal Formacdo Formacdo Formacio Cobertura

Estado bioma no vegetal antrépica florestal savanica campestre vegetal
estado (%) natural (ha) (ha) (ha) (%} natural
SP 33 1078716 6934203 833 387 210 441 34 888 13
PR 2 118.692 255565 20.558 14.048 84.085 32
MS 61 6.935.404 14.722.762 2.867.267 3.599.826 468.311 32
DF 100 213627 362138 44 645 162.718 6164 37
GO 97 14.706.696 18.180.482 2.929.033 11.090.161 687.502 44
MG 57 17.794 873 15.418.690 3.279.762 11.322 147 3.192 964 53
MT 40 23.740.333 12.148.095 7.717.102 15.868.080 165,151 66
BA 27 11.209.896 3.963.095 3.333.802 T7.357.605 518.389 T4
TO 92 20.251.786 4.838.460 4.639.932 13.362 688 2.249 165 79
MA 65 18.7563.706 2.318.028 12.337.965 6032 951 382.790 89
Pl 37 5.590.582 758.423 2.319.035 6.210.085 61.462 91

Fig.1: Antropicocupation in the Cerrado,in Brazil:State / Bioma in State/ Vegetation cover/ Antropic Cover/ Florestal
formation / Savannas formation/ Grassland/ Natural Cover

Source: Mapeamento de Cobertura Vegetal do Bioma Cerrado:estratégias e resultados . Available in:
http://bbeletronica.cpac.embrapa.br/2007/doc/doc_190.pdf. Access:August, 2016.

Photo 01: Report about the company in Brazilian
magazine.

¢

Source: Revista GOL 02.2012.Available in:
http://frutosdobrasil.com.br/pt/momento-
natural/clipping/revista-gol

Graphic 01: Commercial exchange of fruit in Brazil (Blue
— BExports; Red — Imports)
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Source: Ministério da Agricultura, Pecuaria e
Abastecimento.Available in:
http://www.agricultura.gov.br/arq_editor/file/camaras_set
oriais/Fruticultura/41RO/App_Oportunidades_41RO_Frut
as.pdf.Page 04.Access: July, 2016.

Map 05: Economic dynamic regions in Goias.

K/”\MN (e

Alta Renda - High Income

. Dindmica - Dynamic

Source: Politica Nacional de Desenvolvimento Regional e
Instituto Mauro Borges.Org.: Godoi, C. N.Available in:
http://www.mi.gov.br/microregioes_pndr and
http://www.imb.go.gov.br/viewmapa.asp?mapa=Mapas %
20das%20Microrregi%F5es%20de%20Goi% E15%20-
%20IBGE.
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Graphic 02: Evolution of the IDMH in Goias State:

B Randn M Longeadade [l Echicacio IDHM
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0,735
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Source: PNUD, Ipea e FJP. Available in: http://www.atlasbrasil.org.br/2013/pt/perfil_uf/goias.

Graphic 03: Population, Age, and Qualification in Goias
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Source: PNUD, Ipeae FJP. Available in: http://www.atlasbrasil.org.br/2013/pt/perfil_uf/goias.
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Abstract—The GMO foods are increasingly embedded in
our daily diet, being frequent in your market presence.
These foods have as objective the improvement of the
production quality and resistance to pests and
herbicides. But even though these foods are being
consumed, there is no consensus in the scientific
community about the safety of these foods for human
health and the environment. Soon the present work
aimedto go into the field to assess the knowledge and the
vision of the high school students of the private network
on the GMO foods, this from the application of
questionnaires in schools of the municipality of Gurupi-
TO and investigate whether This topic is discussed in the
classroom.

Keywords—Education, Transgenic, Knowledge, Foods.

I.  INTRODUCTION

Genetically modified organisms (GMOs) or GM
crops are those who have had your genetic material
(DNA/RNA) changed in order to provide these features,
such as increased productivity and greater resistance to
pests. These changes are possible due to the advent of
recombinant DNA technology, which allows the
manipulation of the genetic material of an organism or,
even, by transferring genes from one organism to
another, even if they do not have any relationship
Genetics [1].

Genetic engineering techniques make use of tools
and innovative methodologies and, due to this, raise
questions about the advantages and disadvantages linked
to the use of GMOs both inside and outside the scientific
community. Therefore, studies are carried out to try to
clarify such points and define the weight of these in the

www.ijaers.com

commercialization of GM crops [2, 3].

The advantages of using GMOs can be observed in
different segments of the industry, agribusiness, food
sample, doctor and pharmacist. How can they be applied
differently, transgenics feature several advantages, but at
the same time, specific to each industrial area. The same
is valid for the disadvantages linked to the use of this
type of organism[4-6].

For the agribusiness area, the application of GMOs
is focused on the improvement of cultivars, this can lead
to food produc- tion safer, for example, enables the
reduction of harmful compounds (mycotoxins, alkaloids,
etc.) present in plants Convention members; reduces the
use of pesticides/herbicides through the use of plants
modified to be tolerant to these products, or that are
resistant to pests [2, 5].

The advantages of the use of GMOs in agro-
industry does not stop there, because they still allow the
reproduction of plant varieties more efficiently, i.e. leads
to decrease in the amount of land required for the same
income that unmodified cultivars; development of plants
resistant to adverse environmental conditions such as
drought and salt; among other [5-7].

In the area support, the use of GM crops appears to
assign functional foods/nutritional characteristics, or
produce new types in order to diversify the diet of
individuals that have food restriction due to allergies or
intolerance. The use of GMOs in this industrial segment
products originates with biofortification nutrients,
beneficial to health and that may prevent disease [2].
Whereas the present study aims to analyze the level of
knowledge of the non-scientific community and that the
GMO foods are the most accessible to the population,
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another term such as "genetically modified micro-
organisms (AGMs) "will be explored later.

As for the medical and pharmacological areas, it is
remarkable the positive application of transgenics in the
industry, as an example have the possibility of
producing edible vaccines (e.g. milk and transgenic
plants containing molecules able to promote
immunization of individuals); cancer research through
the use of transgenic viruses as vector; use of bacteria
that secrete substances against diseases such as HIV;,
Finally, studies on the possibility of producing
biopharmaceuticals through transgenic plants [8].

In spite of the benefits arising out of the use of
genetically modified organisms, there are still doubts
about the harm that can be tied to the same. So
widespread, the issues raised the more relevant point to
possible health risks, unexpected gene interaction, cancer
risk, the possible emergence of allergies, horizontal gene
transfer, increasing the chances of resistance to
antibiotics, environmental risks, risks to biodiversity,
among others [2].

Despite being a topic discussed and controversial
enough at the present time, GMOs have been produced for
some time, since the experiments undertaken by Mendel
in the 19 century. With the advancement of technology,
the methods of transformation of bodies were being
improved and it was possible to obtain specific way
modified organisms and to submit only desirable
characteristics [9]. Initially, GMOs produced were more
related to the areas of medicine and Pharmacology, only
in the year 1996 the first genetically modified food
(AGMs) were introduced on the market [6, 7].

Nowadays, in the context of GMOs, we live a
moment totally opposite moments experienced a few
years ago. Today these foods are entered in our daily diet
and criticisms with respect to these foods have ceased,
well different from the years 2000, where reports of the
presence of genetically modified food in industrialized
Brazil axis departments public opinion campaign
conducted by Greenpeace, "GMO foods: not on my
plate!".

The production of AGMs if given by the fact of
providing best quality, foods containing higher amounts
of nutrients,  or reducing the use of chemical agents in
the field, improving the resistance to environmental
stress conditions food, such as droughts and flash floods.
It is possible to say that the cultivation of genetically
modified foods, also, the optimization of production,
making it produced a greater amount of farming per
hectare, so it would be a way to meet the food demand of
the globe [6, 7, 10].

The use of transgenic cultivars presents some
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advantages already clarified by research, such as
increased resistance of plants to insecticides, droughts,
disease, salt, increase in the quality and quantity of
nutrients from food, reduction of land destined for
Agriculture, reduction of inputs used in the cultivation,
among others. Still, there are controversies regarding the
consumption of AGMs, mainly in that it is tangent to the
safety of these or other products containing traces of GM
crops [6, 11].

Although the aggregate benefits to the use of
genetically modified food are considerable, discussions
about your consumption raised several controversial
issues, such as the possibility of mutations, allergies, and
carcinogenic effects. Concerned about the withdrawals,
researchers were able to demonstrate that AGMSs
consumption does not cause damage to the body.
However, instituted a culture of prejudice, fear and lack
of information of the population about the use of
transgenics [5, 6, 12].

In Brazil, GMO foods or contain traces of GMOs
shall include, on the packaging, a symbol to indicate the
nature of this. Despite providing essential information
about the product, the symbol used for signaling is
similar to others which refer to street signs, radioactive
elements, and high voltage. In this way, the portion of
the population that has a poor knowledge regarding
AGMs understands that products containing such
emblem should be carefully considered, thoughtful, or
even dangerous to health products. Thus, policies of
awareness and dissemination of information should be
carried out so that there is acceptance
of transgenic origin food products.

II.  MATERIALS AND METHODS
The method used was the experimental study of
quantitative and qualitative type. The quantitative
methodology aims to work with numeric data collected
during the research, by applying statistical techniques,
while the qualitative method aims to evaluate and
interpret aspects raised the subject researched.

The target audience for this research were students
of the last year of high school or private schools of the
municipality of Gurupi-TO. Data collection was
performed with the application of 35 structured
questionnaires according to the purpose of the research,
which is to raise data to evaluate the level of knowledge
of young people about the AGMs.

The questionnaire consisted of 20 questions initially
contemplating the General information of the participant,
where there has been focus on 9 of these issues which
sought to understand the knowledge of the student
interviewed  about the existence, production,
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consumption, and disclosure relating to GMO foods,
which was set taking into account the knowledge of
students about biology and genetics. In this way, the aim
is to better understand the level of knowledge of young
people with education about the AGMs, the myths that
still are believed, prejudices, and erroneous information
that is disseminated to the population. Soon, the data
obtained may lead to planning methods to be addressed
to enrich the knowledge of such a group, on genetically
modified food.

I1l.  RESULTS AND DISCUSSION
After the application of the questionnaires, data were
evaluated and tabulated, seeking to evaluate the
knowledge and degree of acceptance about genetically
modified foods by high school students fromthe private
network of Gurupi-TO. The questionnaire was answered
by 35 students and contained multiple choice questions
related to the definition, transgenic foods consumption
and labeling. Of those surveyed, 49% were male and

51% female with ages of 17 to 18 years (Fig 1).
SEX OF THE INTERVIEWEES

FEMALE

51%

Fig. 1: Sex of respondents.

Most students, 40% of respondents, say make use of
GMO foods, the rest is divided into 31% which doesn’t
make the use of GMO foods and 29% who don’t know
how to make use or not, just do not know the definition
and do not seek to observe the presence of them on the
switch shows (Fig 2). We realize that the vast majority
never heard or know what the exact definition of GMO
foods (Fig 2), 34% of respondents claim to know the
definition of GMO foods, this percentage is lower than
the 37 percent who declared themselves do not have
knowledge.

Students said knowing the definition of GMO
foods, responded that these foods are genetically
modified to assist in the planting, while others said they
are foods with high nutritional value. The percentage of
students who said not knowing the definition shows us
that is necessary more information on GMO foods of
high school students in the schools of the town of
Gurupi-TO.

IT MAKES USE OF
TRANSGENIC FOODS

DEFINITION

They do

37%

Fig. 2: Use of GMO foods and knowledge of definition.
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When asked about the possible human health
impacts most students (32%) agree that GMO foods are
safe to human health, this most 32% agree fully while 23
percent agree partly and 31% do not know about the
safety of these foods, and those who disagree (14%) the

statement represent a part of who don’t know about the
AGMs (Fig 3). It is obvious that, when comparing the
GMO foods with organic food, the students gave their
opinions by the alternative of not knowing (40%) If the
GMO foods are healthier or not.

THEY ARE SAFE FOR
HUMAN CONSUMPTION

They do
not know
31% | agree

32%

| disagree P:;t::gy
0,
e 23%

COMPARISON OF TRANSGENIC

They do not

40%

X ORGANIC FOOD SAFETY
know : ii;ze
Partially
agree
29%

| disagree
17%

Fig.3: Security relationship of consumption of GMO foods and comparison of these with organic food.

If treating the symbolism of GMO foods about of
57% of respondents claimed to have seen or know the
meaning of the symbol “T”, while 56% said they had
knowledge of what is the “T” symbol. Some employees
showed knowledge of the meaning of the symbol of
transgenics in packaging, however, most people don't

know that the meaning is related to GMO foods. With
respect to the meaning of the symbol related to GMO
foods, 43% claimed not to know the meaning, which was
checked on the issue essay explaining what is GMO
foods (Fig 4).

DO YOU KNOW WHAT IT
MEANS OR HAVE YOU SEEN
THE SYMBOL

Yes 57%

KNOWLEDGE OF THE SYMBOL

They do not
know 33%

No 11%

Yes 56%

Fig.4: Demonstration of the issues regarding symbolism AGMs.

It is obvious that the majority of respondents chose
not to express an opinion with respect to the
consumption of these foods, due to little understanding
about the subject, but 34% of the students are aware that
people consume GM crops without knowledge of the
same, as seen in the previous charts. The population
lacks information on transgenics, and when they receive
is because of adverse two sides both beneficial as evil in
relation to the consumption of these foods, soon more
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information is required.

In view of all this lack of knowledge and
dissemination, the students gave their opinions about the
best alternatives to the disclosure of AGMs. The values
obtained showed that 32% opted for the internet and
social networking, 19%, 17% in schools packs, 12% in
two categories, newspaper/radio and tv, and 8% did not
know to opine (Fig 5).

Taking into account the data collected in a recent
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survey it can be affirmed that there should be greater
dissemination of information about GMO foods since
there is still little information or erroneous information
regarding this type of product. The lack of information

undermines the right of consumer choice because she
didn’t know the product you are choosing and
consuming.

CONSUMPTION OF AGMS
WITHOUT PRIOR
KNOWLEDGE

No
0%

. Yes
\‘:\}34%

They do
not
know
66%

They do not
know 8%

TV 12%

Packaging

19%

BEST MEANS OF DISCLOSURE

Journal and
magazine 12%

. School 17%

Internet and

social networks;
32%

Fig.5: GMO consumption without having knowledge and some means of disseminating AGMs.

IV. CONCLUSION

One can understand that more than 85% of high school
students did not know the private network to respond to
what is a transgenic food according to the descriptive
issue. The results showed that there is a lack of
knowledge of the students and probably about transgenic
foods supermarket consumers are, however, some
students know the meaning, or a brief knowledge of
genetics modified. On the study of the population has
been established that there is misinformation about the
presence of GMO in processed products and also the
meaning of the symbol "T" and the risk of consumption
of AGA. Lack of information impairs the right of
consumer choice because he didn't know the product is
chosen and consume.
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Abstract — The state of Mato Grosso is part of Brazilian
Legal Amazon and is one of the new frontiers in world
farming facing the global demand for food. It is also one
of the most important regions that have contributed to
increasing the size of Brazilian cattle herds. However, a
better understanding of the factors driving this expansion
in area and the quantity produced is needed to support
public policies and domestic production planning.
Consequently, the aim of this article is to analyze and
describe the historical drivers of beef cattle expansion in
the state of Mato Grosso, considering the beef supply
chain and state economy. Key findings included
indications that this expansion was based on the
availability of arable land and lower land prices but
mainly resulted from the use of technologies allowing
increased efficiency and competitiveness in livestock in
Mato Grosso.

Keywords ~ —  Livestock, Food Production,
Socioeconomic Development, Agricultural Engineering
Research, Land Use Change.

I.  INTRODUCTION

The growing consumption of animal protein and the
increasing concern regarding the exhaustion of natural
resources are major challenges for food production in all
the world. This demand for meat has encouraged beef
production, leading to increases in herds worldwide. In
Brazil, the cattle herd increased about 30% in the last 20
years, mainly in the center-western region (IDESP &
ADEPARA, 2012) where land is available and the
production costs are more competitive (Arima et al,
2014). In this scenario, land price is one of the major
drivers and is influenced by the potential development of
this region and the economic returns for commodity
crops, such as soybeans (Borchers et al., 2014).

www.ijaers.com

On the other hand, investments in research and
technologies to intensify productivity also contributed to
establishing Mato Grosso as one of the main Brazilian
livestock production centers.

Moreover, Mato Grosso consists of three important
biomes, Amazonia, Cerrado (Brazilian savanna), and
Pantanal and is part of the Brazilian Legal Amazon. This
diversity offers versatility to the production systems but
increases the concerns regarding the expansion of food
production over natural areas, causing deforestation in
this region (Arima et al., 2014).

Although cattle herd in this state presented a growth
of 10% from 2005 to 2012 (McManus et al., 2016), there
is a clear trend toward the stabilization of this herd,
probably because of the pressure from environmental
legislation, which requires 80% of farms located within
the Amazonian biome to be set aside as legal reserve.

Nevertheless, the drivers and socioeconomic aspects
that led to beef cattle expansion in this state are unclear
because public policies and other productive strategies
did not consider local particularities connected to this
activity.

In addition, studies dedicated to understanding the
drivers influencing the occupation in Mato Grosso can
support national production planning and public policies
for incentives or control (Oliveira et al., 2017) because
the special relocating of the production has great
implications on the region to which it moves (Bowman et
al., 2012).

Therefore, this research offers a descriptive analysis
of the drivers that influenced the expansion of cattle
production in the state of Mato Grosso.

Il.  MATERIAL AND METHODS

The focus of this study was the state of Mato Grosso
located in the center-western region.
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This state also belongs to the Brazilian Legal Amazon,
a political-administrative region, created by the Brazilian
Government in 1953. Brazl’s third-largest state, Mato
Grosso has 903,357 km2 of area and more than 3 million

At

o

- Amazon
D Brazilian Savanna

Pantanal

habitants, but only 549,153 of those reside in the rural
areas (IBGE, 2010). Moreover, as mentioned in the
introduction, Mato Grosso consists of three important
biomes (Figure 1).

- e

2

100 200
-

Fig. 1: Location of Mato Grosso state and local biomes, according to the distribution of Brazilian biomes Numbers in the
map indicates the percentage of the state occupied by each biome

To identify the drivers of cattle expansion an
exploratory analysis of the grazing areas and the cattle
herd in Mato Grosso was conducted between 2000 and
2014.

Additionally, the total export volume and the number
of animals slaughtered in the state during this period were
compared. These comparisons were analyzed using a
Spearman correlation in the SPSS 20.0 software (IBM
SPSS, 2011), assuming r2 > 0.80 and P < 0.001 to be
statistically significant.

The topic was also researched in scientific
publications (books, journals, proceedings, thesis, and
dissertations) and in secondary data (governmental
reports, universities, and research institutions).

In addition, on-site observations were conducted to
identify the drivers behind technological changes in the
sector and milestones of this expansion (Table 1).

To confirm the relevance of the identified drivers,
interviews were conducted between 2011 and 2012 with
key Brazilian stakeholders of the beef cattle supply chain
(agents from government agencies, slaughterhouses and
meatpacking industry, research centers, auctioneers,
investors, and farmers).

Table 1: Scientific events, research group discussions, and integrating seminars discussing the expansion of beef cattle
production in Brazilian Legal Amazon.

Bwvents and discussion centers Year
Scientific Events
World Congress of Rural Sociology 2012
Low Carbon Agriculture Plan dissemination seminar 2011
Annual IFAMA World Forum and Symposium 2011
Sustainable Livestock Symposium 2011
NESPRO Meeting 2010/2011
International Conference on LCA in the Agri-Food Sector 2010
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Sustainable Livestock Congress 2010
World Meat Congress 2010
Cong. of the Brazilian Society of Economics and Rural Sociology 2009/2010
International Pensa Conference 2009
Research discussions groups
Center for geo-environmental studies (NUCLAMB/UFRJ) 2009/2012
Center for studies in beef production and the production chain (NESPRO/UFRGS) 2009/2012
Strategy, Competitiveness, and Development Research Group (GEComD/UNESC) 2009/2012
Integrating seminars
CEPAN Meeting 2010/2011
PPG Animal Science Seminar 2011
NESPRO Annual Meeting 2012

Finally, the Business Process Model (BPM) was adopted (see Vanthienen et al., 2007) to elaborate the framework model
(Fig. 2), for the description of and the resulting figure for the drivers of the cattle herd expansion in the state of Mato Grosso

(Fig. 7)
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Fig. 2: Analysis Model for the cattle herd expansion in Mato Grosso, located in the Brazilian Legal Amazon

I1l.  RESULTS AND DISCUSSION
We identified three dimensions that directly affected the beef supply chain in the Brazilian Legal Amazon, the
socioeconomic outlook, the installation of meatpacking industries, and diffusion of technologies in the region. The
characteristics and main events for these dimensions in Mato Grosso were determined to identify the drivers behind the
occupation of cattle production in this state.

3.1 Socio-Economic outlook and the beef supply chain in Mato Grosso

In 2010, approximately 208 farms dedicated to cattle production were placed in Mato Grosso. Although 85% have up to
300 animals (24% of the state’s herd), most of the herd (52%) was concentrated in 5% of the farms (INDEA, 2010). Despite
the land and herd concentrations, the state still maintains small proprieties, normally managed by rural families. Most of
these families come from other Brazilian states in search of opportunities and land availability. The migration in the past
decades, along with the availability of land with low prices, also contributed to the beef production growth.
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Moreover, despite 35% growth in the population, Mato Grosso remains one of the least populous and settled states
(INDEA, 2010). Consequently, its population is unable to absorb its own beef production, which is currently exported
overseas (19%) and to other states (81%) (IMEA, 2011).

The structure and main interactions between the stakeholders were determined by the researched in scientific
publications, secondary data, discussion center and in the interviews. A basic structure for the beef supply chain in Mato
Grosso was elaborated according to the information and data analyzed in this research, this result was also an adaptation
from the proposition of the Beef Breeders Association of Mato Grosso (ACRIMAT, 2011) (Fig. 3).
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Fig. 3: Structure of the beef supply chain in the state of Mato Grosso, located in the Brazilian Legal Amazon
Source: Elaborated based on Wiazdvsky & Lirio (2003); FAMATO & FABOV (2007).

In Mato Grosso, most of cattle production systems are organic matter in the soil, encouraging biomass
extensive, complemented with feed supplementation in production and allowing higher stocking rates. These
the dry season, between April and September (Moraes, integrating strategies have the potential for sustainable
2010). However, these systems do not provide adequate intensification of agricultural activities in Brazil,
financial returns, requiring productive improvement and particularly in Mato Grosso. However, little is known
the adoption of new technologies to improve productivity regarding these systems, and few farmers have adopted it
and economic indicators. Recent technologies have till date (Gil, 2015). This proposal has been implemented
introduced new relationships into the productive space, an in other Brazilian states through a process of agricultural
important fact that has led the stakeholders to seek occupation associated with greater coordination to the
sustainable production strategies, like shortening the national economic space (IBGE, 2005).
production cycles of the cattle. Overall, many factors influence this beef cattle supply

Beef cattle integration with agriculture or forestry has chain, especially regarding the variation in the number o
contributed to grassland recovery and increased animals allocated to grasslands and send to the
productivity and profitability. This is because, after the slaughterhouses, both fluctuate according to the
harvest of grains (soybeans and/or corn), these areas can management strategies of each farmer. The main results
be used for grazing, fattening the animals with grain by- observed comprise the dynamic cycle of beef cattle
products, forage, or pasture from July to September (the activity in Brazil (Fig. 4).

end of the dry season). This integration can increase the
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Fig. 4: Dynamic of the law of supply and demand applied to beef cattle in Brazil.

Based on the dynamic cycle of beef production (Fig.
4), the reduction in prices for farmers led to an increase in
the slaughter of females, which accounted for 47% of the
total herd between 2005 and 2007. This, in turn, inflated
the overall supply and reduced calf production, causing a
reduction in the slaughtering of steers between 2008 and
2010, raising the price of calves, and reducing the female
slaughter rate to 36% (IMEA, 2011).

This dynamic resumed the growth of the state’s herd,
pushing farmers to increase their use of technologies and
lead to a reduction in the average slaughter age of males,
but also caused significant losses for the slaughterhouses
and meatpacking groups.

Moreover, the quick and intense establishment of
slaughterhouses in small towns, without proper strategic
planning and scaling, influenced the production,
particularly for cattle transport conditions and costs
(Capanema et al., 2012). In this case, the movement of
slaughterhouses toward Mato Grosso’s Amazonia reflects
a logical reduction of acquisition costs. Recently, the
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international market witnessed the internationalization of
Brazilian meatpacking industry, a process that stimulated
the sector’s growth.

However, the market dominance of this sector raised
doubts to the credibility of the relationship between large
companies, the government, and local farmers, indicating
the importance of trust mechanisms between the parties
(Frohlich & Bluhm, 1991), because of the beef production
for export targets demanding markets. Those partnerships
included distribution networks and have increased since
the end of the sanitary blockades, opening new export
markets (Rivero, 2009).

Furthermore, an increase in grasslands was observed
and was associated to the economic stability of the state,
which allowed the investment in livestock production
encouraged by governmental incentives and the
availability of cheaper land in the 1990s (Fig. 5).
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21
20
19
18
17
16
15
2014
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Fig.5: Pasture area and cattle herd in the state of Mato Grosso, Brazil
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The impressive growth observed in the cattle herd was
based on the advance of this activity over areas in the
Amazon Biome, north of Mato Grosso (Fig. 5). The
stabilization that followed was the result of environmental
laws, as well as the awareness among farmers regarding
the importance of pasture renewal and correct
management.

This consciousness is a key issue because the
productivity of cultivated pastures in Brazil is no more
than 34% of its potential. If 50% was reached, the
resulting yield would be enough to meet beef demands
until 2040, with no need for further conversion of natural
ecosystems (Strassburg et al., 2014). Nevertheless, the
herd increased more than the pasture area, with a 56%
growth in occupancy rate from 2010 to 2014.

3.2 The meatpacking industry and its impact on Mato
Grosso beef supply chain

Mato Grosso was divided in 1977, creating the state of
Mato Grosso do Sul, officially established in 1979. This
division led to a movement of the slaughterhouses, which
first settled in the lowlands surrounding Cuiaba (capital of
Mato Grosso) and Varzea Grande, later expanded to all
microregions of Mato Grosso. In 2014, the north and west
regions of Mato Grosso had the highest monthly slaughter
capacities in the state, approximately 20% and 18% of the
statewide production, respectively (IMEA, 2015).

The establishment of the first slaughterhouse unit in
Mato Grosso was associated to the expansion of beef
cattle in the southern part of the state (currently Mato
Grosso do Sul) and logistics facilities, such as the railway
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to S3o Paulo. Most of the slaughterhouses were
established in small towns, which lead Mato Grosso to the
first position in slaughtering capacity among Brazilian
states in 2005 (IBGE, 2010).

In recent years, the commercialization of animals with
adequate fattening degree in Mato Grosso has mainly
targeted the supply of entire beef (hind quarter/front
quarter/flank) to wholesalers of urban centers in the
southeast region, as well as boneless cuts for the foreign
market through three leading slaughterhouses (FAMATO
& FABOV, 2007).

However, only approximately 46% of the installed
slaughter capacity was used in 2014, slaughtering
5,521,878 units compared with the slaughter capacity of
over 11 million units (IMEA, 2015). This low utilization
rate reflects a crisis in the meatpacking industry, which
began in 2008. From 2009 to 2010, large groups opened a
legal request for judicial recovery, ceasing their
operations.

Despite almost 300% growth in the cattle herd, in
2008, we observed a significant decrease, which may be
related to the slaughter of breeding stock, a previous
outbreak of foot-and-mouth disease (2005/2006), and the
increase in the exportation of live animals, as well as the
economic downturn observed during that period.

Even with the slaughterhouses working below their
potential processing capacity, national and international
demand fell short of supply, lowering prices for farmers.
The expansion of Mato Grosso’s herd (Fig. 5) also
resulted in a higher slaughter rate for the period analyzed,
as well as an increase in the beef export volumes (Fig. 6).

350

Fig. 6: Slaughtered cattle and beefexport volumes of Mato Grosso state, Brazil.

Thus, slaughter capacity in the state was associated
with the sale of beef abroad and to other states (r2 =0.89;
P < 0.001). During the period under study, the Mato
Grosso economy presented increasing positive results in
its trade balance. In 2007, for instance, the total beef
exports were approximately six times higher than in 1996.
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Moreover, even though the international crisis had
affected the results in 2008 and 2009, the general trend
pointed toward a recovery.

3.3 Technology and competitiveness in beef cattle
production
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Despite the importance of the economic management
in the modern hypercompetitive environment, many
farmers still consider beef production to be different from
other economic activities, ignoring basic principles, such
as the law of supply and demand. This is also true for
Mato Grosso.

In this state, we observed that the technological
advances in cattle production are more related to the
increase in the number of animals than to the increment of
the pasture area.

Considerable technological advances have been
observed in various countries, resulting in productive
efficiency and superior quality in the final product
(Bellows, 2000). In beef cattle, high production can be
achieved by increasing the productivity of pastures and
the herd itself (Strassburg et al., 2014).

However, these strategies involve the landowner, who
must understand and accept the technological changes
because the landowner is the producer who decides what
actions will bring success or failure to the production
systems (Dziuk & Bellows, 1983). Moreover, Brazilian
production systems are very different among the country
and range from traditional to intensive farms
(Bungenstab, 2012), which difficult the understanding of
farmers’ characteristics and beliefs, as well as their
aspirations, needs, and dreams.

Although the intensification of livestock farming may
compromise local traditional practices, particularly for
small farmers (Strassburg et al., 2014), it can contribute to
sustainability and overall productivity of the supply chain.
In beef cattle production, this efficiency depends on the
adoption of technologies, which is influenced by technical
and extension support and communication among farmers
(Genius et al., 2014).

Furthermore, cost is the main competitive advantage
of low differentiated products, such as beef (Porter,
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1990), imposing the challenge of selecting technologies
with consideration to the availability of capital, technical
resources, farmers vocation, logistics, human resources,
market, and the respect for the legislation for the
environment (Barcellos & Sufie, 2011; Marques et al.,
2011). Consequently, new technologies for efficient
production and adaptation to the new regulatory
framework require the farmers to have professional
conduct and practices (Barcellos et al., 2011).

A final representative scheme was elaborated for the
identified drivers of beef cattle expansion in Mato
Grosso, including the historical and macroeconomic facts
of this phenomenon (Fig. 7).

The BPM framework model was able to identify the
drivers for the cattle herd expansion and provided an
interesting analysis of the agricultural landscape in the
Mato Grosso state. The Mato Grosso State Federation of
Agriculture and Livestock Production used the structure
proposed by this research as a tool to broaden the
administrative vision of roles and responsibilities and as
the foundation for its regional studies (FAMATO &
FABQV, 2007).

In addition, the communication of this Mato Grosso
outlook to other researches, investors, and policymakers
can offer opportunities to advance in the development of
technologies applied to beef also from a sustainable
perspective (Gianezini, 2014). Moreover, although the
level of technological intensification has increased, to
achieve better efficiency in production, farmers must be
aware of the regulatory framework guided by elements,
such as traceability and environment/land legislation.
Besides, despite the dominance of large groups in the
meatpacking industry, it is necessary to emphasize the
difficulties regarding logistics infrastructure, labor
quality, and the distance from the main consumer
markets.
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Fig. 7: Drivers and milestones for the expansion of beef cattle herds in the Mato Grosso State, Brazilian Legal Amazon

v. CONCLUSION

The socio-economic landscape of Mato Grosso
offered conditions for the expansion of the cattle herd.
One of the most important factors in this scenario is the
technological change that led to alterations in land use
patterns, different from the geopolitical division that
landmarked beef cattle expansion in the years 1970-1980.
Some farmers have observed how grain farmers can be
competitive and seek to copy them or integrate grain
crops into their activities. Thus, instead of reproducing
preexisting productive structures, recent agricultural
advances in Mato Grosso have created a frontier where a
technological change is a central element behind the
state’s agribusiness related to a new productive profile.
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Abstract — Mining is one of the activities that affect the
environment intensely, changing the location and
environment where waste deposits are discarded. Being
one of the basic sectors of the Brazilian economy, mining
has contributed to the economic development, since
operated with environmental responsibility, based on the
precepts of sustainable development. The present study
aims to demonstrate the socioenvironmental impacts and
conflicts caused by mining activities in the rural
community of Pareddo, located in the north of the State of
Bahia, as well as to discuss the ineffectiveness of
Brazilian legislation through illegal mining without
licensing. It is a qualitative, descriptive, observatory,
bibliographical and participatory research based
essentially on the Geosystemic Theory (Sotchava, 1977),
the Ecodynamic Method (Tricart, 1977) and the GTP
Theory (Bertrand, Bertrand, 2007). Discourse and
Content Analysis of Bardin (2009). The results indicate
that the area is totally degraded, directly impacting "the
Caatingas" in loco, being with the soil and the subsoil
deteriorated, completely naked, eroded and frail.
Keywords — Primary activities, Social conflicts,
Environmental damage.

I.  INTRODUCTION

Mining is one of the activities that affect the
environment intensely, altering the exploited area and all
its surroundings, where waste deposits are discarded.
Being one of the basic sectors of the economy, and
having contributed to the development of cities and small
towns, it has not always been operated with
environmental responsibility, thus causing irreversible
impacts on nature and society.

The history of Brazil bears witness to how old is the
exploration of ore in the country and especially in the
northeastern Sertdo. In 1671, he was invited by Governor
Afonso Furtado to lead a big flag in search of silver and
emeralds Ferndo Dias Paes, the emerald hunter, who had
in his curriculum a previous trip to the Sertdo with
Raposo Tavares, around 1636. The invitation came from
the governor through a Royal Charter, in which the
monarch asked, the "men of So Paulo”, to take to the
field in search of a great dream of the Portuguese
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government: the silver and emerald mines, which were
supposed to exist in the undue Brazilian Sertdo
(FERRAN, 2007).

Based on these initial assumptions, this study aimed to
demonstrate the negative environmental impacts caused
in the Caatingas (native vegetation) by mining activities
in the community in thesis, and the impacts and social
conflicts generated from mineral exploration, as well as to
discuss the ineffectiveness of the legislative applicability
in Brazil, which implies illegal mineral exploration and
without proper licensing.

This research is qualitative, descriptive, observatory,
bibliographic and participatory based on the Geosystemic
Theory (Sotchava, 1977), the Ecodynamic Method
(Tricart, 1977) and the GTP Theory (Bertrand, Bertrand,
2007), in addition to the Discourse and Content Analysis
method by Bardin (2009). In addition, for data collection,
on-site visits and photographic records were used for real
analysis of the impact on the area.

The results show that the area is totally impacted, with
deteriorated soils and subsoil, completely naked, eroded
and weakened. In addition, the wild and domestic animals
with habitat in the area are chased away by the unwanted
human presence, traffic and noise of transport and people,
putting this ecosystem in total danger. As far as
vegetation is concerned, it is totally suppressed, where
species that should protect the soil and serve as shelter for
animals and humans have been abruptly stoned to give
way to the sinister "place of mineral exploration™.

Il. STATE OF THE ART RESEARCH

2.1 MINING IN BRAZIL

Mining in Brazil transcends seasons and has its
records since Pero Vaz de Caminha. According to Ferran
(2007) in reference to the Letter of Caminha, this is very
clear when in 1590, in the captaincy of S&o Vicente found
gold in the vicinity of the peak of Jaragua, and also to the
north of the airport current Cumbica - Guarulhos,
occurring the same in the Ribeira valley.

Already in 1671 Ferndo Dias Paes, through the Royal
Charter, was invited by the governor Afonso Furtado to
head a large flag in search of silver and emeralds, since
the same had experiences with previous trips to the region
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with Raposo Tavares, in 1636. The request was to seek to
discover the mines of silver and emeralds, which was
assumed to exist in the indevassado the brazilian sertéo.
The record shows that there were more than seven years
of marches and prospects. (FERRAN, 2007).

However, since the beginning of the history of our
country that “the wealth generated by mining do not
remain in Brazil (perhaps limited to the fifth - 20% -
compulsory) and little went to Portugal” (Ferran, 2007, p.
36). The dependence of the Portuguese in relation to
british power was the former, and “a large part of the
debts of the Portuguese, ended up being paid with the
gold of brazil, which allowed still more, a great
accumulation of capital in the United Kingdom
unprecedented” and that led to obviously the Industrial
Revolution.

Was departing from the port of Paraty in Rio de
Janeiro, crossing the Serra do Mar mountains and
reaching the Valley of the Paraiba, which has reached the
General Path of the Wild. Based on the Serra da
Mantiqueira mountain range, through the Throat of the
Embad, and ventured into the hinterlands that, during the
eighteenth century, would be devassados, in the first race
of the gold of the modern era (SHELLARD, 2015).

And so came the first environmental impacts that are
registered according to Shellard (2015):

Through enslavement, massacre, and
acculturation of native peoples, the
frontier, colonial has expanded, causing a
deep impoverishment of the culture and
environment of the Americas. The forests
have been destroyed, transformed in
lavras, pastures, crops and towns, which
included  destructuring  communities,
whose survival depended on certain
environmental  settings  (SHELLARD,
2015, p. 2).

It is noted that since the first steps were taken in
Brazil for mineral exploration, that the negative
consequences came in parallel to success, whether they
are environmental consequences, whether social. Large
areas of the mountains have been deforested and eroded
the search for the gold of grupiara, that is, the mining has
generated and continues generating severe environmental
impacts.

Corroborating with Shellard, Santos (2008) argues
that the Portuguese Crown articulated, imposing
numerous guidelines on mining in Brazil, the local reality
of the climate and economic european, and disengaged
motivations of use and place, establishing new
relationships between use and conservation of nature.

It is relevant to point out that the idea of hinterland in
the colonial period relates much more to a perception of
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socio-cultural space, the holder of a non - domesticated,
hostile, than to aspects of the physical-climate
characterized by the dry climate and the vegetation is
sparse. In this sense, the barrens would be the hinterland,
understood as non-civilised areas conflicting, inhabited
by savages (RIBEIRO, 2008), that is, a stereotype created
centuries ago.

In this way, Ferran (2007) states that the first emeralds
found in Brazil took place in the de1960, in the town of
Carnaiba in Bahia, but the idea to search for them, even
coming from Portugal, must have originated prior to the
Spain, since the treasures of pre-columbian brought to
Spanish America, the did know.

2.2. MINING IN BAHIA

In 1942, in the middle of the Second World War, the
Brazilian Group Pignatari, Lamination and Metals
National, associated with the government of the State of
Rio Grande do Sul, and with a third part to be divided
between the holders of minors, constituted the CBC-Cia.
The brazilian Covers, directed by the Engineer Pedro
Barroso and Viktor Leinz, having as a highlight the
“Pignatari”, who was the first to explore the lands of
Bahia and the interior of the interior.

When the collection of the CBC and Mina Caraiba in
the state of Bahia, was assigned to the BNDES-Fibase in
exchange for debts for labor, to be searched by Docegeo
(Special Projects, the Caribbean and Camaqud), the
Engineer Zorzanelli described Baby Pignatari, as “a man
adjective” (FARRAN, 2007).

Still according to Farran (2007), in 1938, near the
Macaubas, Bahia, was found a stone with a different and
heavier than the others, which melted down by a
blacksmith, it was found that it was lead. “But the
Compendium of the Minerals of Brazil of Luiz Caetano
Ferraz (1928) refers, under the heading anglesita, as
sulphate of lead, a density greater than 6 (siX) and was
only found in the State of Bahia” (p. 66). However,
anglesita existed only in these stops, in the outcroppings
of the Boquira mine, also in Bahia.

However, before 1928, Souza Carneiro, Polytechnic
Institute of Bahia, mentioned in the book “Mineral
Wealth of the State of Bahia” to the anglesita of the Sierra
de Macaubas. The bulletin was produced for the national
exposition of 1908, being that this is the first reference to
the occurrence of lead in the premises and may be where
Caetano Ferraz in 1928, supporting his work (FERRAN,
2007).

Around 1954 a priest named Macario, on his way to
his parish, based in the municipality of Macalbas,
decided to collect samples that were "open sky", near the
village of Boquira in the surroundings of the mountain
range of Macauibas now known worldwide, blue quartzite
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and the dumortierite that exists. Soon after the discovery,
there was the exploration of the area by foreign groups.

According to Evangelista and Filho (2012), the
importance of the blue quartzite of the Serra do
Espinhaco Norte in Bahia, marketed under the name
"Azul Macalbas" and its varieties "Azul Boquira" and
"Azul Imperial", has been growing in the market
international market, presenting great potential as a
source of foreign exchange for Brazil.

According to Ferran (2007: 68) "Boquira saw a
revolution since the 1950s, but it ended before the end of
the 20th century by the exhaustion of reserves." Still
according to the author, it is now legal imperative to plan
the closure of the mine, so that all infrastructure is used
for activities compatible with the locality, and it is
necessary to implement the Recovery Plan for Degraded
Areas (PRAD) in a compulsory manner. Also in Bahia is
located the Mineragdo Caraiba SA deposit that was
discovered in 1874 and, in 1944, the National Department
of Mineral Production (DNPM) identified its productive
potential.

In 1969, Francisco Baby Pignatari began feasibility
studies and in 1974 the enterprise was controlled by the
National Bank for Economic and Social Development
(BNDES). In 1979, under the name of Caraibas Metais
S/A, the mine's operating activities began at open sky,
and in 1986, with the start-up of the Underground Mine,
the copper ore was withdrawn simultaneously from the
two sources (FRAGUAS, 2013).

According to Fraguas (2013, page 3), in 1988 the
former Caraiba Metais started the privatization process
and in 1994 it entered the National Privatization Program,
now known as Mineragdo Caraiba S/A. "In 2006, the
leaching plant began operations to extract copper fromthe
oxidized ore, which has been stored since the beginning
of operations."

The mining company is located in the north of Bahia,
more precisely in the district of Pilar, municipality of
Jaguarari, with more than 1300 direct employees and
almost 2000 in total (FRAGUAS, 2013).

One of the questions of Fraguas (2013), is about the
environmental licensing issues, where according to him:

A factor that has become important and
sometimes limiting to the feasibility of
mining projects are the constraints of the
TC (commitment terms) assumed in
public hearings during the environmental
licensing processes, forcing the Mining
companies to have a sometimes
expressive cost for activities together with
the communities that should be the role of
the state or municipalities (FRAGUAS,
2013, p.8).
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However, anyone who knows this mining company
knows that it, even though it has the concession of
exploitation by the Union, is not in the habit of acting
clearly and with respect to the environment. It tries to
convince the residents of areas with mineral deposits to
be rewarded with simple works and without legitimate
value, not doing the environmental compensations that
the legislation demands. In addition, the mining company
has not acted in a respectful way in relation to the existing
flora, removing the vegetation to open the road for the
drainage of its production. According to Filho (2011)
Mineracdo Caraiba concentrates (12.1%) of the country's
annual copper exploration is 1.1 million tons of sulfide,
and 70 thousand tons of concentrate, with an average
content of 37% copper.

23 MINING IN THE PAREDAO/BRAZIL
COMMUNITY

In the community focus of this research, the first
expeditions and demarcations minerals also came with the
“Pignatari”, which with the support of the government
sought to search areas throughout the state of Bahia to
explore copper, gold, or any other mineral. Later,
Mineracdo Caraiba SA continued its relentless pursuit.

In this way, since the decades of the 1970s and 1980s
that the Mining Caraiba S/A explores areas in the north of
Bahia, for they called Vale do Curagd, areas close to the
community Wall, leaving marks harmful to the
environment and to the Caatinga biome, already so
devastated from decades. The habit of open bites (variants
like that are named by the community) and fincar
paddocks (small posts marking the area), it has brought
over the years numerous environmental damage to the
communities targeted by the research of referred to mine.

However it is not a concern on the part of the
company, reflect on the environmental damage and to
seek a way to reward them, on the contrary, what the
company seeks in fact it is the advancement in research,
profit seeking new methods of improvement.

Thus, from 1998, MCSA started to use the modified
vertical crater retreated (VCR) method, which allowed the
ore to be recovered with greater recovery, safety and
lower cost, with a view to its development in only two
levels, one for drilling and another for production. The
advantage for the company was the obtaining of a more
homogeneous plowed product, which facilitated the
concentration process without the need for a
homogenization pile  (SAMPAIO; CARVALHOQ;
ANDRADE, 2002).

In addition, with the advancement of technologies,
today, the methodologies used by it are very advanced,
because to georeferentiate the soils and subsoils of the
Pareddo community they use airplanes with numerous
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devices and chambers (according to figure 1) that fly over
communities and cause uneasiness and some fear, for not
being formally communicated of what is at issue and
what are the real objectives and implications.

A & B g

Fig. 1 — Georeferencing of the soil/subsoil the wall

Source: Moreira, Jader Hadad Rosa (2018)

However, the community has suffered from
environmental crimes, where about one year ago the
community had part of its reserve of pasture fund invaded
by a group of illegal exploiters who, using the bad faith of
a squatter (who illegally sold thirty hectares of pasture
land), were grotesquely and irresponsibly seized with
heavily armed jagunfos, provoking terror and conflict in
the small rural community, consisting of just over twelve
(12) families from one same family tree.

The area besides being invaded is having its soil,
subsoil and devastated flora to give rise to immense
craters where the mineral denominated ora of green
quartz, hour of malachite is removed. Such indecision in
describing the material collected is partly due to the
knowledge that malachite is much more valuable than
green quartz. As explorers propagate what is being quartz
green, they are thinking about the possibility of being
charged for royalties.

Native species of Caatinga o umbuzeiro (Spondias
tuberosa L.), baraina (Schinopsis brasiliensis), angico
(Anadenanthera  macrocarpa  Benth.),  Catingueira
(Caesalpinia pyramidalis Tul), pereiro (Aspidosperma
pyrifolium Mart.), Imburana (Commiphora leptophloeos
Mart.), black jurema (Mimosa hostilis Benth), among
others, are being devastated by both MCSA and
clandestine explorers.

Through the many forms of reported and symbolic
violence that directly and indirectly involve
expropriation, the destruction of biomes and ecosystems,
the elimination of local and regional economies, as well
as the insecurity and annihilation of territorialized ways
of being, doing and living, affected communities to seek
legal means of claiming and claiming their rights based
on environmental legislation. Thus, to the material and
symbolic violence, intrinsic to the expansion of the
mineral borders, the difficulties of rural communities in
the semi-arid Sertdo of Bahia (ZHOURI, 2018).
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24 LEGISLATION AND ITS CONDITIONERS

Brazil has a subsoil with important mineral deposits.
Yet despite this rich potential, the environmental and
social impacts caused by this practice are indescribable.
In addition, mining in the country is subject to a set of
regulations, where the three levels of state power have
attributions regarding mining and the environment
(FARIAS, 2002).

Among the regulations is Law No. 6.938, dated
August 31, 1981 and its amendments (Laws No. 7,804, of
July 18, 1989 and N°. 8,028, of April 12, 1990), which
provides for the National Policy on Environment, its
purposes and mechanisms of formulation and application.
In addition to the aforementioned laws, there is Decree
No. 97,632 of April 10, 1989, which provides for the Plan
for the Recovery of Degraded Areas by Mining (PRAD).
To these laws and decrees mentioned, it is valid to add
some resolutions that are indispensable as conditions for
access to the use and exploitation of mineral resources,
namely:

1 CONAMA Resolution No. 1 of January 23,
1986, which establishes basic criteria and general
guidelines for the Environmental Impact Report (RIMA);
2. CONAMA Resolution No. 009 of December 6,
1990, which provides for specific rules for obtaining the
environmental license for the extraction of minerals,
except those for immediate use in construction.

3. CONAMA Resolution No. 010 of December 6,
1990, which provides for the establishment of specific
criteria for the extraction of mineral substances from
immediate employment in construction.

4, CONAMA Resolution No. 2 of April 18, 1996,
which provides for the compensation of environmental
damages caused by projects of significant environmental
impact.

Finally, approval of the Environmental Impact Study
(EIA) and Environmental Impact Report (RIMA) is the
basic requirement for the mining company to apply for
the Environmental Licensing of its mining project, if this
is not the case in the search.

25 THE SOCIO-ENVIRONMENTAL IMPACTS OF
ORE EXTRACTION

By impact it is understood that all forms of changes in
the environment caused by anthropic activity can be
positive or negative, and the negative represents a break
in the ecological balance, causing serious damage to the
environment and society.

Article 2 of CONAMA Resolution No. 1, dated
January 23, 1986, is explicit in stating that it will depend
on the elaboration of an Environmental Impact Study and
its Environmental Impact Report, to be submitted to the
approval of the competent state body, and IBAMA on a
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supplementary basis, the licensing of activities modifying
the environment, as described in paragraph IX of the
same resolution, the extraction of ore.

Atrticle 5 of the aforementioned resolution goes further
when it states that the EIA, in addition to complying with
the legislation, in particular the principles and objectives
expressed in the National Environmental Policy Law, will
obey the following general guidelines:

I - Contemplate all technological
alternatives  and  project  location,
confronting them with the hypothesis of
non-execution of the project;

Il - Identify and systematically evaluate
the environmental impacts generated in
the phases of implementation and
operation of the activity;

Il - Define the limits of the geographic
area to be directly or indirectly affected
by the impacts, denominated area of
influence of the project, considering, in
all cases, the hydrographic basin in which
it is located,;

IV - Consider the governmental plans and
programs, proposed and implemented in
the area of influence of the project, and
their compatibility (BRASIL, 1986, p.1).

Thus, the need for responsibility and accountability of
the ore explorer is evident, not only in relation to the
environment, but also in relation to society, social actors
who suffer the beneficial and harmful impacts of mineral
exploration.

Among the beneficial impacts of a mineral exploration
project are usually: the indemnification of occupied
territories, the sale of land near the mine and the
emergence of direct and indirect jobs. Already the evil
impacts are countless and because of this, it is necessary
to take into account the legislative procedures. It is
possible to describe the evil impacts as being: damages
that are often caused to the soils and the relief;
devastation of forests and native forests by the removal of
vegetation; soil degradation causing erosive cycles on a
large scale due to the absence of vegetation; noise and
vibration; air pollution from dust, smoke and soot;
leakage, or irregular disposal of toxic mineral substances
that can pollute watercourses and groundwater; besides
the burning of the metallic mercury in the open air,
among other environmental impacts of the ore
exploration.

In addition, social impacts are as damaging as
environmental impacts. It is possible to enumerate many,
among them: insecurity due to the presence of unknown
people; loss of large areas of native ecosystems or human
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use; abandonment of properties due to lack of safety and /
or due to dust and daily soot that cause respiratory
diseases; population raises disorderly, with workers
attracted by the illusion of easy employment; problems of
transportation, housing, education and public health
increase, therefore, the system does not include such
expansion; the lack of regulation of land use and
occupations in areas of risk bring problems related to
basic sanitation, among many other problems.

However, there are those who argue that mining does
not cause as many impacts as we describe. Machado
(1998) states that “the assertion that mining is the most
aggressive economic activity to the environment is false.
Other activities, such as agriculture, petrochemicals,
steelmaking, large dams and urbanization itself, have
more shocking characteristics than mining"(MACHADO,
1998: 648).

Although the activities described by the author have
significant impacts, they are not, for the most part,
irreversible, as is the case with many of the impacts of
mineral exploration. Moreover, the laws described in the
Federal Constitution of Brazil are coherent and
indispensable, since the environment is one of the main
impacts of the activity, passing through a period of
degradation that results in constant changes in its physical
structure as the landscape, in the biological aspect and
especially in the social aspect.

The art. 225, paragraph 2 of the Federal Constitution
of 1988 requires that anyone who exploits mineral
resources should have the responsibility of recovering the
environmental damages caused by the mining activity,
consisting of the obligation to recover the degraded
environment by means of a PRAD, with the technical
solution required by the competent public agency that has
licensed, in the form of a law.

I1l. MATERIAL AND METHODS
3.1 LOCATION OF THE RESEARCH

The rural community of the Breakwater is situated in
the north of the State of Bahia, in the municipality of
Juazeiro, being located at the coordinates 09°36°334” S
and 39°96°363” W, as map 1.

Page | 182


https://dx.doi.org/10.22161/ijaers.6.5.23
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.23

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

LA Legenda

WsErw WErSwW

FNW'S

rzzos

wsarw WATIOW

N

| | Municipio de Juazeiro “
@® Fazenda Pareddo

et .
Ly D érea da mina

0 0% 0% o3 o8 1

K

Escala 1:18.601
Sistoma de Projegdo Cactografica: SIRGAS - 2000
Base Cartografica : IBGE, 2006,

Map 1 — Geographic Location of the community Wall

Source: Authors (2018)

The community has about 4,000 hectares of land,
including legal reserves and pasture funds. The whole
area is home to the Caatinga ecosystem, with native
vegetation and species almost extinct. It also has great
diversity of fauna, which has o habitat the dry areas of the
white forest. About 12 families live in the community
(these are the target of the research), most of them
elderly, all descended from the same family tree, which
inhabited these lands for more than 200 (two hundred)
years. Younger descendants live in the urban area of the
municipality of Juazeiro and other municipalities, but
they periodically visit the community and, consequently,
their families, participating in all actions and decision-
making in the community.

3.2 METHODS

The present research is classified according to Gil
(1999), Andrade (2006), and Cervo et al. (2007),
according to their nature, their technical procedures, the
approach to the problemand the objectives.

Thus, from the point of view of nature, it is an applied
research because it aims to generate knowledge for
practical application aimed at solving specific problems.
As the approach of the problem is a qualitative research,
since it considers the existence of a dynamic relationship
between the real world and the subject, being descriptive
and using the inductive method and the obtained data are
analyzed inductively.

In respect of technical procedures, this is literature, as
it was developed from material written and already
published, mainly comprised of books, e-books, reports
and journal articles available on the Internet. It is also a
research participant, where develops from the interaction
between the researcher and the members of the situations
investigated, from the direct contact of the researcher
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with the phenomenon observed to acquire information
about the reality of the social actors in their own contexts.

With respect to the objectives, this research, and
exploratory, because it involves bibliographical survey
and dialogue with people who have had practical
experience with the problem researched, and also is
descriptive because it involves the use of techniques,
standardized data collection, such as systematic
observation, where the facts are observed, recorded,
analyzed, classified and interpreted, without the
interference of the researcher.

Furthermore, such research is essentially based on the
Theory Ceosistémica (Sotchava, 1977), in the Method
Ecodindmico (Tricart, 1977), and in Theory GITP
(Bertrand, Bertrand, 2007) and the method of Discourse
Analysis and of Content of Bardin (2009).

The field research started in January 2018, with
weekly visits in the first two months on-the-spot
observation, recording, analysis and interpretation of data.
Later, for security measure, the visits were sporadic every
two months, being completed in August 2018. Initially
the area explored was open, without restrictions of entry
of people in the space. However, with the course of
actions on the part of environmental authorities, the
exploited, using the documents “forged” if it was
characterized to make the demarcation of the area with
fences of barbed wire, making it difficult to lobby for the
expansion of the research.

3.3 MATERIALS

To conduct the research we used the following
materials: pen, notebook, Global Positioning System
(GPS), camera, map of the community, and the Term of
Free and Informed Consent (TCLE) from the Community

Page | 183


https://dx.doi.org/10.22161/ijaers.6.5.23
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.6.5.23

[Vol-6, Issue-5, May- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

Association of the Stream of Mari, authorizing the
conduct of research.

V. RESULTS AND DISCUSSIONS

4.1 ENVIRONMENTAL IMPACTS AND
LEGISLATION

The Resolution of the National Environment Council
(CONAMA) n° 001 of 23 January 1986, in its Art. 1, it is
considered as environmental impact any alteration of the
physical, chemical and biological environment caused by
any form of matter or energy resulting from human
activities that, directly or indirectly, affect the health,
safety and well-being of the population; the social and
economic activities; the biota; the aesthetic conditions
and health of the environment; and, the quality of
environmental resources (BRASIL, 1986)

Upon such a premise, and based on the above-
mentioned resolution, it can be said that the Community
Pareddo has suffered from numerous environmental
impacts, taking into consideration that the safety of the
same is threatened by the presence of unknown and
explorers; by the economic activities that are being
affected, since most survives the creation of goats, sheep
and cattle, and these are restless, were pushed out and
some fled to other distant localities on account of the
human presence and noises of the very mineral extraction;
and by attack immeasurable to the biota and to the natural
resources in the community (as in figure 3), promoting
the environmental degradation so clandestine and illegal.

Fig. 3 — Environmental degradation in situ in the mine
area
Source: Author (2018)

As is visible in the picture, the soil was totally
removed, and the vegetation of the Caatinga destroyed by
the action of the tractor. It is possible to see the native
species of umbuzeiro almost buried in the midst of the
waste removed from the soil and piled on the umbuzeiro.
In addition, it is possible to identify plastic bags
abandoned in the soil and consequently will take a million
years to decompose, contaminated soils have already
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beaten.

The Art. 2 of the same resolution as versa that “will
depend on the preparation of the Environmental Impact
Study (EIA) and respective Environmental Impact Report
(RIMA) to be submitted to the approval of the state organ
competent, and of the IBAMA in character
supplementary, the licensing of activities in the modifier
of the environment, such as: IX - Exraction of ore,
including those of class II, as defined in the Mining
Code” (BRASIL, 1986).

However, none of the articles of the resolution
mentioned has been fulfilled by the group explorer, as he
was denounced by the community, without any prior
consultation with the Association of Residents or the
public hearing take possession of the land of the
community. After a formal complaint to the
environmental bodies, the group explorer suffered the
intervention of the authorities municipal environmental
by means of the Secretary of Environment and Urban
Planning (SEMAURB), which autuou by the absence of
environmental licensing for operation, as shown in figure
4,

Fig. 4 — Action of the municipal guard in place
Source: SEMAURB (2018)

The environmental damage in the area are severe with
each passing month, being visible (figures 5 and 6) the
level of degradation the site, both on the ground and in
the ecosystem of the Caatinga, seen behind the image.
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Source: Author (2018)
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It is impossible to overestimate the actual values that
are being polished of the heritage site and of the natural
reserves of ores belonging to the province of Bahia, and
consequently, of the community, which loses any right to
take advantage of the profits and/or benefits with the
processing of the ore.

Later, the group returned to the site and continued
way illegal exploitation of malachite and copper (figure
7), which required more action by the community in order
to safeguard their rights of landowners and local
residents. By means of legal advice to the community
formalized complaint with the Civil Police of Bahia; the
Public Prosecutor of the State; the Federal Police; the
State Institute of the Environment and Water Resources
(INEMA); the National Department of Mineral
Production (DNPM); and the Secretary of Environment
and Urban Planning (SEMAURB) of the municipality of
Juazeiro/BA.

However until the present moment, the only body that
gave a formal response was the Public Prosecutor
reported to represent the legal community (lawyer) the
archiving of the process, considering that the same
already running in another instance the federal is the
Federal Police. Such a response, he left still more desolate
the community for not having seen until the moment, no
practical action from environmental agencies that will
prevent the crimes and environmental dgn]age committed.

g,

Fig. 7 — Types of minerals exploited
Source: Author(2018)

However, problems arising from conflicts in areas of
mineral extraction in Brazil have grown and have caused
serious damage to society. Critical experiences reveal that
the multiple processes of ‘violences of affections’
promoted by large-scale mining bring about the
emergence of struggles and resistance contexts that
intersect different trajectories of the Brazilian population
(ZHOURI; OLIVEIRA, 2013).

4.2 THE SOCIAL IMPACTS

It is understood that the social impact are all
situations that in some way will cause harm to the
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population. In this way, the concept of environmental
impact should take note of the environmental cause, but
also to the security of the territory and the quality of life
of the populations. In this sense, in the Resolution n.
001/86 of the CONAMA in its Art. 1, brings right from
the beginning the two items directly related to the social
impacts, namely: elements that “directly or indirectly,
affect, | - health, safety and well-being of the population;
Il - the social and economic activities [...]” (BRASIL,
1986).

In this respect, the community Wall has been
directly affected in the health, both physical (particulate
matter suspended in the atmosphere), as well as
psychological and emotional, from the time that they feel
‘cornered’ within their own territory, intimidated, and
without the effective support of the environmental
authorities. Also, have their socioeconomic activities
directly affected, since they live of the creation and the
grazing of domesticated animals, and are frightened of
leaving in search of the same (in the areas of fund of
pastures), by the fact of having in their surroundings
workers, strangers, of unknown origin, in addition to
guards (gunmen) in a position that is threatening.

In the face of such reality, the residents feel they are
not taking advantage of the law which is peculiar through
of Art. 225 of the Federal Constitution that says: Art. 225.
“Everyone has the right to an ecologically balanced
environment, good of common use of the people and
essential to a healthy quality of life, imposing to the
public power and the collectivity the duty to defend it and
preserve it for present and future generations”
(BRASIL,1998).

Also, also are not seeing in practice the fulfilment of §
2, which says that “he who explore mineral resources
shall be obliged to recover the environment degraded,
according to the technical solution required by the public
agency of competent jurisdiction, in the form of the law”,
and paragraph 3 which states that “conduct and activities
considered to be detrimental to the environment sujeitardo
the infractors, individuals or legal entities, to criminal and
administrative sanctions, regardless of the obligation to
repair the damage caused” (BRASIL, 1998).

Thus we have in this case a conflict socio-
environmental which refers to a situation of dispute over
the ownership of the resources and environmental
services on which shall govern the conditions of
disproportionality in access to natural conditions and
legal, with inequality in the provision of the law,
characterized by the rupture of ties between rights and
duties, between the legislation of fact and law, between
accountability theory and practice.
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V. CATEGORIZATION ENVIRONMENTAL
AREA
5.1 STRATEGIC PLAN ENVIRONMENTAL

The categorisation environmental area arises from
the distinction of elements climatoboténicos that
distinguishes one landscape from another. In this
sense, the method adopted to analyze the ecodinamica
of the studied area, was based on the precepts of the
Theory Geossitémica that seeks to understand the
variations of landscape as a historical product of the
flows of matter and energy, including the action of
man and in the grounds proposed by Tricart (1977) that
allowed us to identify the processes morfodindmicos
responsible for the genesis of the relief, and as to the
environmental stability of this landscape.

It was necessary for the analysis of critical factors,
such as: surface structure of the soil, the use of the
subsoil, vegetation, and surface processes. For each of
these parameters, did the categorization of the level of
balance numerically defined according to Tricart as: i.
stable areas; ii. areas intergrades; and iii. areas strongly
unstable.

In this sense, the area of the mine was categorized
according to the theory tricart'iana, in:

|. Stable

Il. Intergrade

/lll. Unstable

Fig. 8 — Categorization of the mine area
Source: Pacheco (2018)

In the area is still stable, it is still possible to verify the
existence of the vegetation native to the area — sparse
hyperxerophylous forest — that during the rainy season
presents itself with the color green and lush.

However in the area intergrade noticed the steep
decline of vegetables, getting more and more espassa and
rala. Is the phase transition between the stable (with
vegetation) and the unstable or strongly stable (with no
vegetables).

Finally, the area unstable where not possible to
discern any plant species, not to be obeservar processes
degradacionais, practiced by the exploitation of ore in the
location.

Thus, in view of the need to build strategies for the
conservation and/or restoration of the area, is relevant for
the entrepreneurial company of the damage, develops a
Plan of Recovery of Degraded Area (PRAD) provided by
the environmental legislation. The PRAD is a procedure
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for the preparation of the study, regulated by the
Normative Instruction no. 4/2011 of the Brazilian
Institute of Environment and Renewable Natural
Resources (IBAMA), in order to shape and guide the
elaboration of projects with fulcrum in the recovery of
degraded areas.

However, at the present time there is no indication of
this accountability in the study area, and because of this,
this research comes to support with the implementation of
a Strategic Plan Environmental (PEA) to the affected
area. Such a plan is based on the Theory GTP Bertrand
and Bertrand (2007), where it takes into account the
gessistema, the territory and the landscape.

S

S58 -t The Management Plan, and
w Environmental Conservation (PMCA)

Control Plan and Environmental
Conservation (PCCA)

B\ Restoration Plan and Environmental
Conservation (PRCA)

Fig. 9 — Strategic Plan for Environmental
Source: Pacheco (2014)

Each strategic plan must be applied in their respective
area, namely:

i. Environmental Management and Conservation
Plan - aimed at areas that are still stable, so that they will
not be damaged in the future because they are fragile and
vulnerable due to climatic and socioeconomic conditions.
ii. Control Plan and Environmental Conservation -
this would be applied to areas that are in transition from
the stable aspect to the middle intergrades. It will be
necessary to create degradation control strategies in the
areas in process and strategies to conserve what remains
of some stretches.

iii. Plan of Revitalization and Environmental
Conservation - in this, if primary by strategies of
revitalization/reforestation of the areas considered as
strongly unstable and, from the results would draw a
preservation control, analyzing the resilience capacity of
the respective environments.

The proposals suggested above should come from
those responsible for environmental damage, in the case
in point, the clandestine explorers. Besides these, it is
fundamental a partnership with the community that
inhabits the surroundings of the degraded area, because it
is these subjects who are living in this context, and can
contribute in a positive way in this awareness.
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5.2 MONITORING AND ENFORCEMENT

The enforcement and monitoring of the Strategic Plan
Environmental (PEA) is based on the Theory
Geossistémica of Sotchava (1977), and it should be the
responsibility of (the): 1. lllegal enterprise of mineral
exploration; 2. The secretariat of Environment of the
Municipality of Juazeiro/BA (SEMAURB); 3. Institute of
the Environment and Water Resources (INEMA); 4. The
National department of Mineral Production (DNPM); 5.

Federal Public ministry (MPF); the Ministry of the
Environment (MMA); 6. Local Community association.

For the implementation of the SAP, it is fundamental
to the development and fulfillment of a schedule of
activities, that should be constructed collectively, with the
community, operator and environmental agencies. Here
arises a suggestion of activities (table 1) that should
precede the implementation of the PEA, namely:

Table 1 — Suggested Activities for Deployment of eap

Public Hearing with the community
(Community Association)

Signing the Term of Commitment between
the Operator and the Community
Association

Study of Environmental Impact assessment
(EIA) and Environmental Impact Report
(RIMA)

Presentation of the ETA/RIMA to the
Community/Company/Environmental

Agencies

The Management Plan, and Environmental
Conservation (PMCA)

Control Plan and Environmental
Conservation (PMCA)

Restoration Plan and Environmental
Conservation (PMCA)

Source: Author (2018)

It is noted that the activities listed may be modified
according to the need, as well as, the period may be
relaxed if necessary, in order to the fulfilment of the
Strategic Plan on the environment.

V1. CONSIDERACOES FINAIS

A referida pesquisa, visando atender aos objetivos e
embasada na metodologia adotada, compreendeu a
ecodindmica da paisagem estudada na Comunidade
Pareddo no norte do Estado da Bahia, identificando os
processos de degradacdo ambiental provocados pela
exploracdo mineral, além de analisar os niveis de
estabilidade do sistema ambiental, discutindo formas de
conservacdo deste bioma, que é um representativo das
caracteristicas climaticas do Semiarido brasileiro.

No que concerne as observagOes e analises feitas,
constatou-se que a area estudada se encontra altamente
degradada, tendo em vista os impactos ambientais
presentes no geossistema investigado, fundamentado nos
preceitos de Tricart (1997) onde, em face disso,
constatou-se que a area da pesquisa esté classificada nos
ambitos estavel, intergrades e fortemente instavel e, por
conta disso se faz necessario uma urgente sensibilizagao
no que tange a gestdo e ordenamento territorial da area.

Resta salientar a existéncia de uma proposta de

www.ijaers.com

Federal Public mimstry; Community

02 months Association; Operator; SEMAURB;

INEMA; DNPM.
Federal Public mimstry; Community

01 month Association; Operator; SEMAURB;

INEMA; DNPM.

03 months Environmental experts and a

multidisciplinary team hired by the
MPF and paid for by the Operator

Environmental experts and a

01 month multidisciplinary Team responsible
for the ETA/RIMA.
Operator (deployment); Community

03 years Association; Environmental Agencies
(oversight)

03 vears Operator (deployment); Community

Association; Environmental Agencies
(surveillance).

05 years Operator (deployment); Community

Association; Environmental Agencies
(surveillance).

conservagdo ambiental por meio do PEA para o0s trés
ambientes classificados e, a aplicabilidade desta, deve ser
de responsabilidade da empresa exploradora de minerais,
dos 6rgdos ambientais fiscalizadores em consonancia com
governos municipais e estaduais e, da Associacdo de
moradores e, pois, sdo estes [0s moradores] os maiores
prejudicados, por serem vitimas de um projeto ilegal e
irresponsavel.

Ademais, espera-se que a populagdo tenha seus
direitos respeitados, que 0s organismos ambientais
cumpram com seu papel de acordo com a Legislacdo
brasileira, que os exploradores clandestinos possam ser
responsabilizados pelos danos ambientais e sociais
provocados a comunidade e ao patrimdnio natural, e que
o0 capitalismo nédo destrua as pessoas e as paisagens.

Por Gltimo, esta pesquisa ndo possui um cunho
conclusivo e, nem se pretende aqui esgotar todo o debate
acerca da teméatica em foco, tendo em vista a relevancia
dessa discussdo nos dias atuais e no ambito da gestdo e
ordenamento dos territérios ambientais, levando em
consideragdo que 0s ecossistemas, especialmente os de
caatinga, sdo mutaveis tanto pela sua dindmica natural,
como pela dindmica social que o circunda. Sendo assim, a
pesquisa e 0 debate continuam para além da finalizagdo
do curso ora realizado, por entender as questfes aqui
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elencadas como infinitamente pesquisaveis, mutaveis e,
dignas de umrepensar critico, reflexivo e reconstrutivo.
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