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FOREWORD

| am pleased to put into the hands of readers VVolume-5; Issue-9: 2018 (Sept, 2018) 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, 1hope 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: Oct, 2018
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Abstract— American Cutaneous Leishmaniasis (ACL) is
one of the parasites with specific characteristics in
several regions of Brazil. In recent years, there have been
variations in the increase in the number of cases of this
disease in different regions of the country. In the state of
Rondénia, ACL is considered one of the endemic
diseases. Objective: This study described epidemiological
aspects of ACL in a subspace of Rondbnia, Western
Amazon, in the period between 2012 and 2013. Method:
This is a retrospective epidemiological study developedin
02 municipalities located in the south of Rondbnia
according to with model developed by Paraguassu-
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Chaves [3] comprising the municipalities of Vilhena and
Chupinguaia. Results: The study revealed that 370 human
cases of ACL were reported in the study period. The male
gender predominated with (89.5%) of the total cases, the
age range (20 to 39) years (36.6%) prevailed, low
schooling (80%) had a maximum of complete elementary
education (62.5%). The greatest number of cases came
from the urban zone (66.9%), resulting from the
adaptation ofsandflies to the periurbanization of cities in
the Amazon, as predicted by Paraguassu-Chaves [3].
Some of these variables presented significant differences
when compared to production and distribution in the
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State of Rond6nia. Prevalence of autochthonous cases
was 81.7%. Regarding the clinical aspects, the cutaneous
lesion (CL) predominated with 90.8% of the new cases.
As expected, the cases confirmed by confirmation criteria
indicate 89.5% clinical-laboratory confirmation in the
studied subspace and 94% in the State of Rond6nia. Of
the cases confirmed by evolution of the case prevailed to
cure with 77.5% and 12.5% ignored or recorded in the
blank. The dropout still stands out negatively with 8.4%.
Conclusion: The ACL presents a public health problem
due to its high endemicity. It was identified some
important epidemiological variables for the study in the
Brazilian Amazon and that can condition and / or
determine areas associated with possible risks of
infection by the parasites.

Keywords— American Cutaneous Leishmaniasis (ACL),
Epidemiology, Subspecies, Rondénia.

l. INTRODUCTION

The distribution of the most incidental diseases in the
epidemiological context of Rond6nia is associated with
the diverse socioeconomic and environmental processes
that are decisive in the construction, configuration and
reconfiguration of the geographic space, and they
potentiate or amortize the determinants and determinants
of the disease production process. Both malaria,
tuberculosis, measles, leishmaniasis, leprosy, pertussis,
and those related to sanitation, such as diarrheal diseases
and infectious hepatitis, are currently reported to be
common damage to underdeveloped regions [1]. The
problem of our inquiry is American Cutaneous
Leishmaniasis - ACL. How does this disease behave in
the southern region of Rond6nia, Western Amazon? What
are its determinants and / or determinants? What is its
endemicity?

From the foundations of tropical pathology, a set of
diseases, many of them endemic in nature, whose
presence is conditioned to the existence of etiological
agents or "transmission mechanisms" ", Clearly related to
certain bioclimatic conditions of the tropical environment,
despite the practices of hygiene and modern medicine
have overturned the old damages of the climatic fatality.
The geographical environment creates constant and
necessary conditions for the incidence and spread of
numerous diseases in the Amazon. Both the development
of vectors and the multiplication of pathogenic organisms
are linked to the geographical environment and especially
to climatic conditions. Nonetheless, the development of
social medicine, collective health, and even social
ecology posits the broadening of the definition of
pathogens to social components. Among the proposals for
exchanges in current public health theory, they propose to
recognize as central pathogens of analysis, inequities,
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class hierarchy, racism, regional decay and social
fragmentation [3,4,5,6,7].

American  Cutaneous Leishmaniasis (ACL) is a
pleomorphic parasitic skin and mucosal disease caused by
protozoa of the genus Leishmania. Cutaneous disease is
classically characterized by papules, which develop into
ulcers with raised borders and granular bottoms, which
may be single or multiple and are painless. They may also
be manifested by warty, papular, localized or diffuse
plaques [8]. This pathology is characterized by being
primarily a zoonosis of wild animals such as marsupials
and rodents, and with the urbanization of ACL, animals
such as dogs, horses and domestic rodents are involved in
the epidemiological chain as reservoir [9].

Infections caused by protozoa of the Order Kinetoplastida
- trypanosoma cruzi, Leishmania chagasiand Leishmania
brasiliensis are enzootic in the tropics, where there are
abundant mammalian reservoirs, vectors and natural
ecotopes where the chain links are observed. The
degradation of this ecosystem by the anthropic action as
deforestation can lead to the rupture of the trophic chain,
propitiating the transfer of the enzootia to the human
population [10].

The mode of infection by the parasites of the complexes
"mexicana” and "brasiliensis” depends on the direct
contact of the individuals with the forest environment,
since their vectors have the biotopes and the activities
located there.

Lainson and Shaw [11,12,13] attributed the high
incidence of leishmaniasis in certain areas of the Amazon
to large human contingents that penetrate into the forest,
not only as a consequence of road openings but also
because of the occupation of large empty spaces in the
region. There is evidence that the groups of workers who
cleared the forest for the construction of highways or
carried out works of vegetal extractivism, were the most
attacked [14,15]. It also states that no control of the
disease can be proposed without the deep knowledge of
the parasite and its epidemiology, since leishmaniasis is
predominantly wild diseases, and the incidence has been
verified in several regions of the world, especially in
tropical forest areas. The Amazon is the largest tropical
region and the area where the largest variety of
leishmanias has been found.

According to Corréa [16] referring to Fraiha (1976), the
incidence of leishmaniasis in the Amazon is still not well
known due to the difficulties in the differential diagnosis
with other dermatoses and also because a small number of
patients seek the doctor for treatment, either by ignorance
or lack of resources. Thus, the disease presents a high
prevalence, especially in rural areas, with nosological
conditions that assume severe forms that lead to
mutilations and serious defects, sometimes permanent.
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According to Paraguassu-Chaves [3], the taxonomic
revision of the New World leishmaniasis was carried out
in the Amazon by the Evandro Chagas Institute of Belém
- State of Pard. There are three biologically and
biochemically different species of parasites present in the
Amazon region : L. braziliensis or Leishmania (viannia)
braziliensis (Viana, 1911); L. braziliensis guyanensis or
Leishmania (viannia) guyanensis (Floch, 1954) and L.
mexicana amazonensis or Leishmania amazonensis
(Lainson and Shaw, 1973).

In the particular situation in Rondbnia, American
Cutaneous Leishmaniasis, considered enzootic among
wild animals, increased the number of epidemic peaks in
areas of primary forest subjected to human intervention in
the 70s and 80s, and still in the current two remains high
incidence. The rich phlebotomine and mammalian fauna
have been found Lutzomyas, Psychodopygus and
Brumptomyia. Of the 40 sandfly species cataloged in
Rondonia, there is a predominance of P. davisi species,
and P. geniculatus, L. umbratillis, L whitmani,
P.welcome, L. flaviscutellata, P. ayrozai, P.
llanosmartinsi [ 3,4,5,6,7].

The objective of this study was to describe the
epidemiological aspects of ACL in a subspace of
Ronddnia (subspace 08) for the years 2012 and 2013 and
to identify the epidemiological profile of individuals
diagnosed with ACL by characterizing the following
variables: gender, age group, occupation, degree of
schooling, economic activity and origin / origin, type of

injury.

1. METHOD
It is a retrospective epidemiological study developed in
02 municipalities located in the south of Rond6nia
according to a model developed by Paraguassu-Chaves
[3], comprising the municipalities of Vilhena and
Chupinguaia.
For the analysis of the epidemiological profile in patients
affected by the ACL, surveys of the records contained in
the SINAN database (National System of Aggravation
and Notification) were carried out with the State Health
Secretariat for the period of 2012 and 2013.
The data contained in the forms of the National Health
Foundation (FUNASA) and their respective analyzes
were transcribed to a worksheet in MS Excel Office XP
Program, where a descriptive statistic was used to
characterize the sample in the variables studied, using the
geometric mean, median , standard deviation and
percentage.
The data without information were disregarded.
Later they were prepared through the program IPI-INFO
6.04 to carry out the statistical analysis. The associations
of interest were verified through chi-square test and t-test,
with 95% confidence interval and p value <= 0.050.
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Epidemiological indicators were based on the Brazilian
guidelines [4], where the incidence coefficient was
calculated. To verify the incidence coefficient of cases,
they were adapted to the standards recommended by the
Ministry of Health [10,11] [17,18], which guides the
calculation of the following topics: Number of confirmed
new cases of ACL (code B55 .1 and B55.2 of ICD-10)
per 100,000 inhabitants in the population living in a given
geographical area in the year under consideration. In this
study the calculation method was used for 10 thousand
inhabitants.

The spatiality model proposed by Paraguassu-Chaves [3]
identifies 11 subspaces in the state of Ronddnia, among
them subspace 08 with the following description:
subspace where are located the municipalities of Vilhena
and integrates to him the municipality of Chupinguaia.
Both are considered municipalities in the southern region
of the State of Rond6nia. According to Paraguassu-
Chaves [3], in this subspace, we observe one of the
sources described as the increase of notifications for ACL
has been associated with the predominance of pastures
and need concrete studies that allow to discern the
existence of a new geoepidemiological pattern of
transmission.

. RESULTS AND DISCUSSIONS

The data indicate that 370 new cases of ACL were
reported in this subspace during the study period.
In this same period in the state of Ronddnia were notified
2,346 new cases of ACL distributed in 52 municipalities
or 11 subspacialities. The subspace 08 comprised by the
municipalities Vilhena and Chupinguaia, located in the
southern part of Ronddnia, accounts for 15.8% of the
ACL reported in the State.
Among the reported cases, 367 (89.5%) occurred in males
and 43 (10.5%) in females (Table 1). The distribution of
new cases was similar in each subspace with respect to
gender, with no significant differences (X2 =3.0900; p =
0.0787).

Table.1: Distribution of new cases of ACL, reported in

the years 2012 and 2013 in subspace 08, according to

gender. - Subespace 08 Rond6nia
Génre F % F %
Male 328 88,65 2077 88,5
Female 42 11,35 269 11,5

TOTAL 370 100,0 2346 100,0

Source: SINAN / MS, 2015.

In this same period in Ronddnia, in a total of 2346 new
cases, it predominated in the male population with 2,077
new cases, corresponding to 88.5% of the people affected
by the ACL.

It was identified that the age of the individuals notified
with ACL varied from less than 1 year of age to greater
than 60 years. The new cases were more prevalent in the

Page | 3


https://dx.doi.org/10.22161/ijaers.5.9.1
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.5.9.1

[Vol-5, Issue-9, Sept- 2018]
ISSN: 2349-6495(P) | 2456-1908(0)

age group of 20 to 39 years with 36.6% of the new cases.
Among the new cases that arouse attention, there are the
<15 years with 24.6% (table 2).

Table.2: Distribution of new cases of ACL, reported in
the years 2012 and 2013 in subspace 08, according to the

age group.
Age Group F %
1-14 87 24,6
15-19 27 7,7
20a39 129 36,6
40-59 70 19,8
60 ou mais 19 54
Ignorado 21 59
TOTAL 353 100

Fonte: SINAN/MS, 2015. * 17 casos foram
desconsiderados por falta de informacéo.

The level of schooling was low, where it is verified that
80% had at most the complete elementary education, the
others with levels of schooling (20%) between half
incomplete / complete or did not inform their schooling.
With regard to schooling, the distribution of categories

Table.4: Place of residence and distribution of persons
notified with new cases of ACL in subspace 08, in the
years of 2012 and 2013.

PLACE OF F %
RESIDENCE
Urban area 194 66,9
Countryside 63 218
Peri-urban 24 8,2
Uninformed 9 31
TOTAL 290 100,0

Source: SINAN, 2015. * 80 cases were disregarded for
not including the data in the file.

Regarding the origin or origin, of the total number of
individuals with ACL reported approximately 90% of the
subjects are born or migrants considered to be of the
municipalities studied.

Among the reported cases, it was verified that most of
them, (81.7%) of autochthonous. The indigenous people
resemble those of the State of Ronddnia, 82.7%.

Table.5: Cases confirmed by Autochthonous in subspace
08 and in the State of Rond6nia, in the years 0f 2012 and

was similar to that of the State of Rondénia ()2 = 8.8353 2013.

and p = 0.1830). Subespace 08 Rondénia

Regarding the considerations of color classification AUTOCTHONOUS F % E %

evealed it there was a highe prevalnce n o vin |8 BB e @

62.5%. In the other color categories, they showed NO 4 130 316 135

significant differences in relation to Rondénia. Indeterminado 19 53 88 38
Table.3: Characterization of people notified with new TOTAL 360 100,0 2346 100
cases in the subspace, according to ethnicity/color. - Source: SINAN, 2015.

Subespace 08 Rondonia The reported individuals presented several activities being
ETHNICITY F % F % the most prevalent: several workers (17%), agricultural
White 231 625 849 362 workers (13%), agricultural workers (6.0%), students
Black 9 25 159 68 (6%), drivers (4%) and stonemasons %). In general,

' among those who reported, approximately 75% are
Yellow 0 0 17 0.7 people who work directly in the urban area.
Brown 8 21,0 1152 49,2 Regarding the clinical aspects observed, it was verified
Indigenous 9 2,5 86 3,6 that in the clinical evaluations performed in which there
Ignored 43 115 83 35 was positivity with respect to some type of lesion that
TOTAL 370 100 2346 100 were 90.8% for cutaneous lesion, 9.2% for mucosal

lesion. It is not different from that of the state of

Rondodnia, with 91.4% in cutaneous clinical form and

8.6% in mucosa.

Table.6: Cases confirmed by Clinical Formin the years
of 2012 and 2013.

Source: SINAN / MS, 2015.

Differently from what is found in subspace 08, in the
territory of the State of Rondbnia, people who are
affected by ethnic / brown ACL predominate with almost
50% of the new cases and 36.2% of the white population.

Regarding the area of residence, 66.9% of the individuals Subespace 08 Rondonia

reported in the subspace reported residing in the urban CLINIC F % F %

area. In the distribution by place of residence the FORM

differences were significant in relation to the State of Cutaneous 3% 908 2146 914

Rondénia ()2 = 21.6104; p =0.0000). Mucosa 34 9,2 200 8,6
TOTAL 370 100 2346 100

Source: SINAN, 2015.
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Of the cases confirmed by type of entry 97% in subspace

08 resembles the 95.3% of new cases confirmed in the

State of Rond6nia.

Table.7: Cases confirmed by Type of Entry in the years of
2012 and 2013.

Subespace 08 Rondoénia
Imput Type F % F %
New Case 359 97 2292 95,3
Relapse 6 1,6 96 39
Ignored/White 5 14 21 08
TOTAL 370 100 2409 100

Source: SINAN, 2015.

As expected, the cases confirmed by confirmation criteria

indicate  89.5% clinical-laboratory  confirmation in

subspace 08 and 94% in the State of Rondénia.

Table.8: Cases confirmed by Confirmation Criteria in the
years 2012 and 2013.

Subespace 08 Rondbénia
CONFIRMATION F % F %
CRITERIA
Clinical-Laboratory 331 895 2204 94,0

Clinico-Epi demiological 39 10,5 142 6,0
TOTAL 370 100 2346 100
Source: SINAN, 2015.
Of the cases confirmed by evolution of the case prevailed
to cure with 77.5% and 12.5% ignored or recorded in the
blank. The dropout still stands out negatively with 8.4%.
In this case there is a statistically significant difference
between the evolution of new cases between subspace 08
and the State of Rond6nia.
Table.9: Cases confirmed by Case Evolution in the years
2012 and 2013.

EVOLUTION OF THE F %
CASE

Ignored/White 45 12,5
Cure 279 77,5
Abandonment 30 8,4
Death by ACL 0 0,0
Death by another cause 2 05
Transfer 4 11
Change of Address 0 0,0
TOTAL 360 100,0

Source: SINAN, 2015.

ACL is considered one of the public health problems in
several regions of the world. In the state of Rondénia -
Brazil, it represents one of the main endemic problems
related to the health of the population. Recognizing the
different aspects related to the disease can help
characterize the different spaces of this region,
contributing to the changes related to the well being of the
population [16].

www.ijaers.com

The data revealed that there were 370 new cases
registered in subspace 08 corresponding to the
municipalities of Vilhena and Chupinguaia located in the
southern region of the State of Ronddénia, representing
15.8% of the ACL reported in the State of Rondonia.

It was verified that there is a prevalence of the male
gender representing 89.5% of the cases. It was also
verified that between the subspace and the State of
Rondonia there were no significant differences, being
evidenced in the chi-square test () = 3.0900; p =
0.0787).

As far as the age group was concerned, these ranged from
1 year old to 60 years old, prevailing among the 20 to 39
year olds with 36.9% of the new cases. Among the new
cases that arouse attention are the <15 years with 24.6%.
The distribution of new cases with respect to age did not
show significant differences between the subspace and
the State of Rond6nia.

In order to corroborate or not with the findings in
subspace 08 (South of Rondénia), similar studies were
searched in specialized literature. As for example, the
data obtained by Magalhdes et al [19] in a study on the
comparative clinical aspects of ACL in the Amazon
Region and Central West Region, verified that there was a
significant incidence of ACL in the 15-25 age group.
Menezes, Aquino and Caldas [9] verified similar data (16
to 30 years). According to Brazil [17,20], this age pattern
suggests that the occurrence is related to the activities
developed by ACL patients, because they are in a period
of productivity. These data, which can be observed by
checking the prevalence period of the disease, the
economic activities and the development aspects of the
region [16].

Corréa [16] it is still observed that, when the other age
patterns are observed, it is verified that there was less
frequency in the occurrence. An explanation is given by
Veloso et al. [21], when they describe that ACL can reach
individuals of any age, being more frequent from 20 to 40
years. Other researchers corroborating the findings are
Vieira, Jacobina and Soares [22], who describe that the
highest concentration of cases of ACL is in the most
productive age group (15-60) of age and in the male
gender. Still, according to the same authors, this factor is
related to the occupational character of this endo-
epidemic.

Although there was no difference between the subspace
studied and the State of Rond6nia regarding the
distribution by gender and age, it is important to note that
there are other factors that can provide the infection of
these patients, as already mentioned by Passos et al. [23],
which suggests the coexistence of two models of ACL
transmission. The greater care of men and adults suggests
autside the home transmission in an economically active
population, a fact that may be related to the greater
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number of cases in relation to the masculine gender
detected in this study. Another observation is that data
contained in the literature describe that in parallel to the
anthropic actions that have been established since the late
nineteenth and early twentieth century, large outbreaks of
ACL have led to the rapid recognition of the occupational
character of the parasitose [24].

According to the data obtained, the region presents
greater agricultural activity than in other areas of the
State. The prevalence of men, with productive age range
and low level of schooling, is related to the social
behavior of the residents of this region and to the profile
of the patients studied in this study. Other studies also
reveal similar data, Name et al, [25] observed the
prevalence of the incidence of ACL in men, farmers, in
the economically active age group. Guerra et al. [26], in
studies in the Amazon region, reported that a significant
number of ACL patients had activity that exposed themto
the Leishmania vectors, such as agriculture and labor, and
farms. Most were of the male gender and were between
20 and 29 years of age [16].

A relevant data to be considered is that, currently, there
has been a change in the epidemiological pattern of
leishmaniasis transmission in several South American
countries, as an important vector domiciliation in
countries such as Venezuela, Peru, Bolivia and Brazil
[27]. ]. This could explain the high incidence of ACL in
the urban area of the municipalities that make up the two
subspaces. This hypothesis has already been raised by
Paraguassu-Chaves [3] when it states the readjustment of
sandflies in the peri-urban zone and urban area of the
cities in the Amazon and especially in the municipal and
district headquarters in Rondénia.

With regard to the low educational level, one of the
factors that can contribute to this pattern is the fact that a
large part of the population, mainly in the Legal Amazon
region, where the data contained in the literature show a
predominance of patients with low educational level , low
income, and consequently the predominance of low-
skilled occupations. This pattern is already evidenced by
Oliveira-Neto et al., [28], Passos et al., [23]; Brazil [20]
also reveals that ACL, as well as most of the infectious-
parasitic diseases, mainly affect the most deprived
populations that may be involved in the factors associated
mainly with occupational and leisure activities, associated
to the disorderly exploitation of forests and road building.
Hydroelectric plants, settlement, extraction of wood,
development of agricultural activities, among others,
determine this process [16].

Regarding the care given to women, children and other
non-agricultural occupations, this may be related to intra
and/or araund home activities, as observed by Passos et
al. [23], Oliveira-Neto et al. [28]. Data that can
collaborate with this information are described by Costa
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et al. [29], who report the occurrence in children under 5
years of age, collaborating the hypothesis of intra and/or
araund home transmission.

It is verified that there are other factors that must be
considered in this study, such as the urbanization process,
which is characterized by the growth of cities in an area
where there is the focus of the disease or the vector.
Information already observed in the studies carried out by
Profeta da Luz et al, [30] in Minas Cerais, where an
urbanization process of ACL was described in the
metropolitan region of Belo Horizonte. In addition to this
consideration, it is worth mentioning that in the study of
Brazil [8] there is evidence that the areas analyzed in this
study are in an ACL circuit in the State of Ronddnia and
the dynamics of projection of ongoing development of the
State observed in the mapping by socio- of Ronddnia.

As for ethnicity / color distribution, it was observed that
there was a predominance of white color (62.2%),
differently from that found in other subspecies that make
up the State of Ronddnia, which predominates in brown
skin color. It is suggested in this study that one of the
factors to be considered is related to the very
characteristic of the distribution of color-related ethnic
groups in Brazil, according to IBGE (2000) data, 53%,
declare to be white and 39.1% brown. These two with
predominance. This subspace is characterized by the
greater concentration of people declared white, migrants
from the southern region of the country. It may justify
this frequency, since in the state of Rondénia the brown
color predominates (49.2%) followed by the white color
with 36.2%.

Name et al. [25], in an analysis of data from the
University Hospital of Brasilia — FD (Federal District),
observed that 57% of the patients were brown, 27% were
white and 13.2% were black, while the indigenous
Orientals corresponded to 2% of cases. These data differ
from the white and brown color observed in the studies
and data of the Brazilian Institute of Geography and
Statistics [3]. Thus, one of the factors that may be related
is the population migratory process or the deficiency in
the definitions of skin color observed by the population,
since color registration is defined by the declarant's own
concept, and may have influenced the this survey.
Regarding the occupation, the patients presented the most
varied professions, and it can be observed that in relation
to the places where they develop it, there was
predominance in the urban environment with 66.9%,
while in the rural area 21.8%. Although it has not been
observed which factors may have influenced the data in
this study, it can be suggested that they are related to the
development of leisure activities and to the urbanization
process of the ACL, the extractive activities among others
already observed by Brazil [17, 20].
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Researchers such as Lima et al. [31] contribute to the
interpretation of this study when describing the
distribution of coutaneous leishmaniasis by remote
sensing images, in the State of Paran4, Brazil, observing a
greater number of cases of leishmaniasis in male adults
probably related to the rural work near forests as already
mentioned by other researchers, and also emphasize the
leisure activities (mainly the fishing) in the margins of
rivers and streams with riparian forests that, although
altered, maintains the enzootic cycle of Leishmania. This
behavior may be occurring in the subspace studied, since
it presents characteristics such as well distributed
hydrography and leisure activity probably unrelated to the
urban environment because these are small and expanding
municipalities, suggesting the urbanization process of
ACL, as mentioned by Passos et al. , [23] and Oliveira-
Neto et al., [28].

WHO [32] points out that urbanization is correlated with
increased global mobility. As a risk factor, it affects each
of the eco-epidemiological entities, which causes
leishmaniasis, three of which are shown in detail
Zoonotic Cutaneous Leishmania (ZCL), Anthropic
Cutaneous Leishmania (ACL) and Visceral Zoonotic
Leishmania (VZL) also describe the understanding of the
integration between changes in the urban environment
and sandflies as vectors are a prerequisite for the
appropriate design to strategy of disease prevention and
control.

Other data corroborating these observations are those
described by SUCEN [33] in which there is a report that
the ACL is in a geographic expansion phase, with
changes in behavior in the last decades, with a double
epidemiological profile expressed by the maintenance of
cases originating from or near the old outbreaks, and by
the appearance of epidemic outbreaks associated with the
factors resulting from migratory population processes, as
well as disorganized growth and urbanization in rural
areas where there is the zoonotic cycle and environmental
changes produced by the men.

Regarding the data related to the urbanization of the ACL,
it is observed in the studies of Sampaio and Paula [34],
that 11 cases of ACL, in patients residing in the Federal
District (Brasilia) and have not left their area for a time
ranging from 6 to 6 months to two years before the onset
of the disease and that six of the 11, resided in the
satellite city of Planaltina. Thus suggesting that they are
cases in which to house or periodicize results of the
growth of cities and places of focus.

Wiieyaratne, Arsenault and Murphy (1994), commented
that the greater occurrence of urban outbreaks of
leishmaniasis, when compared to other parasitic diseases,
can be explained by its ability to expand very rapidly
when introduced into endemic areas [16]. This factor may
have occurred in subspace 08, since there was a greater
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occurrence of cases and there is great agricultural
expansion in one of the municipalities. It is suggested,
therefore, that the urbanization process observed in the
municipalities, new states and places of residence should
be considered and that this factor may have occurred in
both subspaces, but with different intensities.

Regarding the clinical aspects, there was positivity
regarding some type of lesion. The positive results were
cutaneous lesions 90.8% and 9.2% for the mucosal lesion,
not different from that found in the aggregate of the
municipalities of Ronddnia, with 91.4% in the cutaneous
form and 8.6% in the mucosa.

The Paraguassu-Chaves study [35] presented similar
findings to that found in this study. In their study
"Primary skin lesions are the main clinical forms of the
disease, accumulating in the years of study, between 98%
and 100% of the total. Mucosal (secondary) or cutaneous -
mucosal lesions are rarely diagnosed. Between 5% and
10% of the total cases are allochthonous and come mainly
from the neighboring country, Bolivia."

In the study period the cases confirmed by type of entry
prevails with almost 100% in new cases. Paraguassu-
Chaves [36, 37] found similar results in a study carried
out between 2009 and 2011 and the same findings by
Corréa [9] in the same subspace.

The most unique and adopted confirmation criterion in
the Amazon region is clinical and laboratorial, which
confirms the confirmation rates of cases in this study of
89.5% and for the State of Ronddnia the index of 94%.
These findings confirm those found by Paraguassu-
Chaves [36, 37]. The prevalence of the confirmation
criterion is justified by the model of the program adopted
by the public health policies of the Health Department of
the State of Ronddnia, which instrumented the service
with attention directed to the clinical-laboratorial service.
Of the cases confirmed by evolution of the case prevailed
to cure with (77.5%) which seems to be below the
recommended average. What may have happened is the
fact that in subspace 08 in 2012 and 2013, 12.5 cases
were recorded as ignored. In any case, these data seemto
be worrying and require a better response fromthe public
health service and a more in-depth study to identify what
actually occurred in that period in relation to the
evolution of new cases of ACL in the South of Ronddnia.

V. FINAL CONSIDERATIONS

During the study period, 370 human cases of ACL were
reported in only two municipalities located in the south of
Rond6nia, corresponding to more than 15% of all new
cases of ACL in the State of Rondénia.

The male gender prevailed, the age range (15 to 30), low
schooling, and white-skinned people prevailed.

The greatest number of cases came from the urban zone,
resulting from the adaptation of sandflies to the
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periurbanization of cities in the Amazon, as predicted by
Paraguassu-Chaves [3]. Regarding the clinical aspects,
the cutaneous lesion (CL) predominated.

The ACL presents a public health problemin subspace 08
of the Rondonia spatiality due to its high endemicity.

It was identified some important epidemiological
variables for the study in the Brazilian Amazon and that
can condition and / or determine areas associated with
possible risks of infection by the parasites.
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Abstract—The solar photovoltaic (PV) generation is
disseminating on multiple kinds of sites due to the energy
market liberalization, the renewable energy sources
subsidies policy, the decreasing of acquisition costs and
the adaptability to different installation conditions. These
factors allowed the growth of PV generation, especially
in the distributed generation (DG) segment. Meanwhile,
the development of a legal and regulatory apparatus
became mandatory to assure benefits to DG-adopters,
without causing damages to the utility grid, preventing
technical failures and eventual excessive pricing to non-
adopters. As the technology innovations impose new
possibilities and the number of adopters grows
exponentially, the challenges become more visible and a
regulation update, urgent. In this context, this paper aims
to review the current pricing model for DG in Brazil,
focusing on PV microgeneration, and to propose a
methodology based on the Delphi Method to enhance the
most critical topics of the on-going regulation.
Keywords— Solar Photovoltaic Energy, Distributed
Generation, Net Energy Metering, Delphi Method.

l. INTRODUCTION
The Intergovernmental Panel on Climate Change (IPCC)
reported that heat and energy generation, as well as
correlated activities (processing, transmission, and
storage) accounted for 34,6% of greenhouse gases (GHG)
emissions in 2014 [1]. As the global temperature rises and
greatly impacts on the biosphere and on the human life
quality, the establishment of a worldwide agenda to
promote renewable energy sources (RES) and to reduce
fossil fuels consumption became a necessity to
humankind survival [2]. Hence, in 2016 the RES-
generation answered for approximately 62% of new
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power additions to the world grid, 47% of which
represented the PV-generation share. The environmental
benefits add up to the economic ones: more than 9.82
million created globally are linked directly or indirectly to
this sector, with an annually cash flow above 200 billion
American dollars (US$) along the last eight years [3].
Simultaneous to the increasing participation of RES in the
energy generation share, a shift in the consumer relations
occurred in several market sectors, including the energy
market, predominantly dominated, especially in the case
of Brazil, by a centralized structure, characterized by
centralized power generation in large hydropower plants
and wired to main consumer centers by long-distance
transmission lines. Thus, the technological advances in
electronic sciences allied to the liberalization of the
energy market, which started in Brazil in the mid-90s,
turned the business environment more attractive to cost
reduction demands through self-generation and energy
commercialization [4,5].

The intersection of both phenomena, demand for self-
generation and RES promotion policies, privileged the
solar PV when compared to other RES, especially among
residential and small commercial sectors. The privilege of
PV generation, in this case, links directly to the great
distribution of solar resource; high modularity and
adaptability of PV installations to buildings and urban
areas; easy installation and operations with low impacts
during and after its realization; reduced need of
maintenance; besides the descendent costs of equipment
acquisition during the past years [2,6].

In this scenario, the distributed generation (DG) emerge
as any generation system connected to the utility grid,
close to the consumer unit and targeting its energy
demands. Beyond the environmental and economic
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advantages, DG based on PV microgeneration supplies
short-period demand increases; enhances the global
efficiency of the system by reducing distribution and
transmission losses; and contributes to the stability and
reliability of the electrical system by providing power
reserve with lower failure risks. Nevertheless, the
penetration of the DG imposes challenges of technical
and economic nature, such as a higher complexity of
planning, coordination and operation of the energy
system; and a lower income of the utilities, which may
lead to energy pricing rises [4-6].

This paper aims to review the current legal panorama in
Brazil for DG based on PV microgeneration with focus
on the pricing policy and to propose a methodology based
on the Delphi Method to point viable solution for the
critical points. Thus, Section 2 describes the evolution of
the Brazilian regulation model on the main areas of
interest. Section 3 describes the current situation and the
critical points for PV microgeneration deployment.
Section 4 introduces the main concepts of the Delphi
Method and briefly reviews its utilization by other
authors, while Section 5 presents the proposed
methodology. At last, Section 6 concludes this paper
andpoints out important remarks, relating future
expectations.

1. EVOLUTION OF THE DG BASED ON PV
MICRO-GENERATION REGULATION
The main regulation of Brazil on DG based on RES dates
from 2012, with the approval of the Normative
Resolution (REN) 482/2012 by the National Agency of
Electric Energy (ANEEL). Despite REN 482/2012, the
legal aspects of DG in Brazil remain diffuse and does not
apply as a structured promotion policy [7]. The following
discussion describes the regulation in four distinct macro-
areas: administrative  (includes  pricing  model),
environmental, fiscal and technical.
2.1 Administrative regulation and pricing model
The law n°® 10,439 of April 26, 2002 and the decree n°
5163 of July 30, 2004 paved the road for RES
development in Brazil. The first one created the National
Program of Incentives to Alternative Sources (PROINFA)
to foment the energy generation through wind power,
biomass combustion and small hydro by independent
producers. The second one indicates the guidelines for
energy commercialization, in addition of legally defining
DG as any generation plant connected directly to the
distribution grid of a buyer (permission holder,
concession holder or any legally authorized agent)
excepting hydropower plants above 30MW and thermal
power plant based on fossil fuels or cogeneration with
efficiency rate lower than 75% [8,9].
Following those, REN 77/2004 describedasubsidization
chronogramfor DG based on RES power plants, reducing
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or abolishing the distribution grid charges, while REN
167/2005 restricted the DG installed capacity to a
maximum of 10% of each utility peak demand and
formalized the commercialization bureaucratic process
between the utility and the DG-entrepreneur [8,9].
Nevertheless, only in 2012, with the publication of the
REN 482/2012, the ANEEL would set a more direct legal
approach to PV microgeneration, reviewing some of the
former guidelines and establishing the Net Energy
Metering (NEM) as the pricing model in force [7,10-13].
The main points of REN 482/2012 and its updates are
detailed in Table 1:

Table.1: Highlights of REN 482/2012 and following
updates [7,10-13]

= Establishes NEM as the pricing model;

= Defines microgeneration as plants with
installed capacity lower than 100kW and
minigeneration, between 100 kW and 1

MW,
REN = Limits the DG to self-generation by solar
482/2012 PV, solar thermal, wind, biomass and
small hydro;

= Allows the charge for grid availability;

= Determines the compensation period as
36 months;

= Abolishes any previous installed capacity
cap.

= Allows remote self-generation;

= Allows energy credit transference
between different consumer units inside
the same utility grid and belonging to the

515;52'8'12 same registered CPF (equivalent to
Social Security Number in the US) or
CNPJ (equivalent to EIN in the US);
= Restricts the DG plant installed capacity
to the grid availability of the consumer
unit.
=  Reduces microgeneration installed
capacity limitto 75kW and expands the
minigeneration to 5MW, excepting small
REN hydro;
687/2015 = Increases compensation period up to 60
months;
= Establishes new business models:
condominiums, consortiums and
cooperatives.
= Emphasizes the illegality of the division
Circular of a consumer unit, aiming to pass the
Letter DG plant as mini- or microgeneration;
010/2017 = Emphasizes the illegality of charging in

basis of generation (R$/kwh).
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2.2 Environmental regulation
The Resolution n°® 001 of 1986 of the National Board on
Environment and Renewable Resources (CONAMA)
dismisses the presentation of an Environmental Impact
Assessment (EIA) for any power plant with installed
capacity lower than 10MW. There is a lack of specific
federal regulation for mini- and microgeneration
regardless of the energy source [14]. Thereby, the state
environmental agencies answer for most of the legal
aspects regarding DG. In general, plants with an installed
capacity lower than 1 MW are dismissed of licensing, and
those between 1 MW and 5 MW have a simplified legal
procedure.
2.3 Fiscal regulation
The fiscal regulation encompasses subsidies in two
different areas: equipment purchasing and energy
generation billing. The Agreement 101/1997 of the
National Finance Policy Council (CONFAZ)represents
the first one, exonerating all state-level commercialization
taxes (ICMS) for PV generators and wind turbines.
Furthermore, energy generation billing subsidies involve
tax-release from both levels of government, federal and
state. The federal law n°® 13.169 of 2015 modifies the
energy bill tax calculation, applying the charges only on
net consumption, rather than total energy consumption.
Following that, the Agreement 16/2005 of the CONFAZ
also applied the same calculation method for ICMS.
However, 4 out of 27 states are non-signatory of this
agreement [7,12], as explicit in Table 2. It is also
important to highlight the fact that both federal and state
taxes represent an average of a third of the energy bill
final amount.
Table 2: Signatory and Non-Signatory Brazilian states of
CONFAZ Agreement 16/2005

Signatory Non-
States Signatory States

Acre,Amapa, Alagoas, Babhia,

Ceard, Distrito Federal, Goias,

Maranhdo, Mato Grosso, Mato Amazonas,
Grosso do Sul, Minas Gerais, Pard, Espirito Santo,
Paraiba, Pernambuco, Piaui, Rio de Parana, Santa
Janeiro, Rio Grande do Norte, Rio Catarina.

Grande do Sul, Ronddnia, Roraima,

Séo Paulo, Sergipe, Tocantins.

2.4 Technical regulation

The Manual n°® 3 of the Procedure of Electric Energy
Distribution in the National Grid (PRODIST), published
by the ANEEL, lists the minimum criteria for access,
project, operation, maintenance and security of any
electrical installation connected to the grid [15].
Moreover, each utility shall elaborate their own technical
procedures and standards based on their interpretation of
the REN 482/2012 and its following updates. It is also a
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part of the utility the examination, authorization, and
inspection of all installation connected to the grid.

Due to the lack of national standards for micro- and mini-
generation regardless of the source, the IEEE 1547,
Standard for Interconnecting Distributed Resources with
Electric Power Systems, must be observed. In terms of
PV generators and installations, the Brazilian Association
of Technical Standards (ABNT) dictates the test
procedures for anti-islanding (NBR IEC 62116); the
minimum  equipment technical parameters for grid
connection (NBR 16149); the assessment tests to evaluate
the equipment technical parameters (NBR 16150); the
commissioning, inspection and evaluation procedures
(NBR 16274); and the PV electrical installation minimum
requests (NBR 16690), the last one still under discussion.

. CURRENT SCENARIO AND CRITICAL
POINTS

The approval of the REN 482/2012 leveraged the number
of installations of DG based on RES plants. Though some
of them already existed previously to the establishment of
the current regulation, being added to the initial statistics,
the higher share of the installed capacity represents new
additions to the grid. During the last six and half years,
the growth of installed capacity of DG based on RES
presented an exponential curve, as showed by Fig. 1,
reaching 441.5 MW till August of 2018, according to the
Registration System of Distributed Generation (SISGD)
maintained by ANEEL and updated by the utilities.PV
mini- and microgeneration plants, represent over than
three-quarters of the total capacity, adding up to the grid
approximately 348.9 MW (Table 3) [16].

500 MW
450 MW
400 MW
350 MW
300 MW
250 MW
200 MW
150 MW
100 MW
50 MW

0 MW
2012 2013 2014 2015 2016 2017 2018

Fig. 1: DG mini- and microgeneration installed capacity
growthafter REN-482 [16]
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Table.3: Total DG vs. PV mini- and microgeneration
installed capacityfrom 2012 to August-2018 [16]

Year Total DG PV Generation
2012 0.4 MW 0.4 MW
2013 1.8 MW 1.8 MW
2014 52 MW 42 MW
2015 16.9 MW 13.8 MW
2016 83.0 MW 62.2 MW
2017 244.3 MW 183.1 MW
2018 4415 MW 348.9 MW

In reason of the increasing installed capacity, the
penetration of DG and PV microgeneration started to
induce some questions or criticism by different
stakeholders. Zinamanet al [17] comments that one of the
main issues in NEM pricing models is the rate of energy
exportation to the grid, leading to overcompensation and
cost shifting. Eidet al [18] estimates the utility income
losses due to PV microgeneration, concluding that the
combination of volumetric energy billing and NEM leads
to loss of revenue for the distribution company, especially
for those units with little or no coincidence between
generation and consumption peaks. Birdet al [19],
however, affirms that for lower penetration levels, the
effects on the utilities finances are neglectable and cost
shifting improbable. This affirmation correlates to the
Technical Note 56/2017 issued by ANEEL [20], which
predictedfor the period of 2017-2024 anaveraged
accumulated impact of 1.9%on energy prices caused by
PV microgeneration, with most of the utilities having a
predicted rate variation between 0.5 and 1.5% (Fig. 2).
However, the quantification of the ideal penetration level
is still unclear and concerns about changes in the future
scenario of energy prices remain.

30
25
20
15

10

0-0.5% 0.5-1.0% 1.0-1.5% 1.5-2.0% 2.0-2.5% > 2.5%

Fig. 2: Distribution of Brazilian utilities according to the
impact of PV microgeneration on energy prices [20]

www.ijaers.com

Section 2.1 elucidates the evolution of REN 482/2012,
commenting on the existence of five business models for
PV microgeneration, which present a considerable
difference on the level of grid usage between them. Self-
generation has the lowest usage level, while remote self-
generation, consortium and cooperative may export the
entire energy, generating virtual energy credit and
transferring them to other consumer units. These
asymmetries turn questionable the applicability of the
same energy exportation rate regardless of the business
model, without accounting the costs incurred to the
distribution network and the impacts on its quality and
functionality [17,18].

Though the expansion of the business model may lead to
a further expansion of installed capacity, there are still
fewer facilities framed under condominium, consortium
and cooperative generation models. Partly due to the non-
applicability of the Agreement 16/2015 tax exemptions to
those business models and partly due to the lack of
clarification about the regulation and the bureaucratic
complexity [7,12].The bureaucratic complexity is also
verifiable by the utility approval of the electrical project.
Norms, technical requirements, and documental requests
change from one distribution company to another, as well
as the charges applied during the billing process,
producing a range of localized impacts on the viability of
the PV microgeneration installations.

Apart from that, both mini and microgeneration rely on
high initial investments with great dependency on credit
programs with attractive interest rates. As observed by
Ramalhoet al [7], the absence of a nation-wide program
of credit financing for a private person to promote PV
microgeneration along with the prohibition of energy
credit selling to the distribution company diminishes the
accessibility range for people of lower income and the
development of new business models.

Besides those issues related to pricing, bureaucracy, and
financing, the use of a bidirectional meter imposes a
technical planning challenge. As the energy exported to
the distribution network fluctuates in reason of the
intermittency of the RES and the load curve of the
consumer unit, the total amount of energy generated in
the grid without subtracting consumption is unknown by
the planning authorities [18]. The estimation of the
generation may incur an increase in the residual error and
lead to misjudgments, false premises and wrongly based
decisions. As policy planning relies strongly on the
reliability of the collected data, any additional variability
shall be avoided.

V. DELPHI METHOD: CONCEPT AND
APPLICABILITY
Conceptualized as a method to structure a group
communication process in a manner to guarantee the
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effectiveness of dealing with complex problems, the
Delphi emerges out of the Specialists Methods as a tool to
evaluate complex and interdisciplinary questions. The
model delivers its final responsesover a proposed
issuethrough the consensus of a group of individuals with
a high level of knowledge on a specific matter.Delphi
application is suitable for situations with scarcityor
imprecise  historical data; with extrinsic  factors
predominating the intrinsic ones; or else, with substantial
interdisciplinary.Moreover, the Internet dissemination
allows the participation of experts from different
locationsin a larger number [21,22].

According to the goals of the group and the typification of
the problem, there are two distinct Delphi Methods:
Predictive and Political. The first one seeks to design
future scenarios, assisting a decision-making process;
while the second one functions as an analysis of political
alternatives, exploring each angle of the situation to
assess the consequences of any particular option.

A brief literature review of the application of the Delphi
Method shows a diversity of studies on the Predictive
area, targeting mainly the forecast of energy sources and
technological potentials to assist policymaker’s decisions.
In this sense, Czaplicka-Kolarzet al [23] developed a
foresight evaluation of technological advances and key
sectors in the energy sector to coordinate public
investments in Poland. Celiktaset al [24] presented a
prognosis for the participation and benefits of renewable
energy in Turkey by applying an online survey. Varhoet
al [25] used the method to list opportunities and
challenges for DG in Finland, assessing different future
scenarios and analyzing public responses and
involvement to the theme.

Regarding the Political Delphi Method, the focus relies
mostly on policy assessment. Carreraet al [26] set social
indicators and, through a survey applied among experts in
France, Germany, and Switzerland, rated energy
technology according to its contributionto social
development. Hsueh [27] took a local approach,
evaluating the effectiveness of a community
environmental policy involving afforestation and PV
generation. The studies of Galoet al[28] elaborated a
questionnaire to indicate the lowest cost policies for the
deployment of smart grids.

In reason of the nature and purposes of this paper, the
construction of the proposed methodology took basis
from the Political Delphi, since this method is more
adequate to the achievement of the goals mentioned on
Section 1.

V. PROPOSED METHODOLOGY
The result obtainment by a participative process may only
achieve consensus through an active mediation without
discouraging the discussion. The active mediation shall be
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prepared on the discussed matter, assuring its enrichment
and conducting it by pre-established, well-based and clear
methodology.

As briefly pointed out in Section 3, some issues arise
from the recent deployment of DG and PV
microgeneration. Targeting those issues and preventing
future necessities encompasses and strengthens the legal
framework, creating an environment of thriving business
possibilities for all stakeholders.

The following methodology based itself on the Delphi
Method presented in Section 4. The main steps are
schematized in Fig. 3 and detailed in the subsequent
subheadings.

L. Literature review and
methodology organization

2. Participants sellection

3. Preparation and distribution
of the questionnaires

h 4

4. Collection, analyses and
statistical treatment of the responses

5. Consensus
reached?

6. Compilation of the responses and
feed-back the participants

7. Compilation of final results
and report to the participants

Fig. 3: Schematically representation of the regulation
enhancement methodology based on Delphi Model

5.1 Literature review and methodology organization

During this step, all relevant data, report, paper or work
on the future discussed matter shall be gathered and
analyzed. It is also recommendable some previous
surveys with key stakeholders and civil society to collect
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a more subjective type of information as opinions,
believes and feelings toward the approached issues.

5.2 Participants selection

The invitation of experts to participate in the discussion
group shall be accompanied by a clear explanation of the
methodology and the importance of maintaining the level
of participation through the entire process. The expert
choice shall cover different activity areas of the civil
society to provide a wider view on the matter and enrich
the discussion. It is important not to attain to location and
time issues, using a virtual tool as online forms and e-
mails to ease the application of the method and minimize
its time-consuming feature.

5.3 Preparation and distribution of the questionnaire
The questionnaire shall contain a previous briefing on the
current scenario, presenting the main gathered data in a
didactical approach without forcing any prejudice from
the organization group over the discussion group.

The questions shall be clear and quantifiable; it is
suggested the use of an agreement scale from 1 to 4 for
the answers, avoiding a central number representing a
neutral opinion over the question issue. It is also
important to create groups of questions to assess each
issue, presenting different approaches to the problem to
force the participant over a self-contradiction situation.
Following each question, there shall be a justification
request, where the participants shall use their knowledge
and expertise to base an argument justifying the
agreement choice.

The preparation of the questionnaire is key to the success
of the methodology. Thus, it is important to maintain it as
clear and concise as possible, without lacking any
important point.

During the application of the questionnaire it is also
recommended to avoid contact among the participants,
the discussion must take part without any social-
economic bias to avoid the influence of a participant over
the other.

5.4 Collection, analyses and statistical treatment of the
responses

The collection of the responses is followed by its analysis.
The configuration of the questionnaire in an agreement
scale facilitates the application of a statistical treatment,
evaluating the difference level among the answers.
Following the treatment, a report shall be made to
feedback the participants. The main points presented in
the answers justifications must be exposed to induce a
reflection on the group over different points of view,
reassessing their previous answers.

5.5 Consensus reaching and final results

After a statistical treatment, the measurement of the
consensus level is taken through the distance between the
third and first quartile to the median. Thus, the
establishment of a consensus threshold is necessary. If the
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quartiles-median distance is greater than the consensus
threshold, the feedback report will be accompanied by a
second-round questionnaire, similar to the first one,
leading the participants to reevaluate their first answers in
face of the answers of the group. This loop happens till
the quartile-median distance is lower than the consensus
threshold, indicating that the group achieved an
acceptable level of agreement.

In the case of DG and PV microgeneration, the problem
approach shall consider the pricing model review, the
impacts of different business models over the grid, the
fiscal and bureaucratic complexity and the technical
issues, besides preparing the regulation for the entrance of
storage systems, electric vehicles and other innovations
that reached a commercial scale. A consensus over such
wide matter may not be easily reached, but during the
application of the subsequent rounds, the questionnaire
may be adapted to focus on the gains of each participant,
catalyzing the establishment of a common agreement.

VL. CONCLUSION
The deployment of DG plants, notably PV micro
generation, is a worldwide trend, urging governments and
policymakers to formulate proper regulation to face
technical and economic issues, allying the DG and PV
microgeneration main benefits with the social welfare and
the quality and efficiency of the electrical system.
The approval of REN 482/2012 and subsequent
establishment of NEM as pricing model favored PV
microgeneration in Brazil. Nevertheless, the increasing
dissemination rate and the technological innovations
demand continuously regulation update.
Due to the interdisciplinarity nature of the main critical
points about DG deployment and the lack of empirical
data suitable for the social-economic frame of Brazil, this
paper suggests the application of a methodology based on
the Delphi Method to analyze and propose alternatives for
DG and PV microgeneration obstacles through a
consensus process among experts on this matter.
The methodology proposed in this paper aimed to serve
as a participative tool to assist the enhancement of the DG
and PV Microgeneration policy in Brazil and to promote
tangible and balanced solutions with lower global impacts
over the key stakeholders.
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Abstract— Brewers' spent grain is a by-product
generated in the production process of breweries formed
by the solid part obtained from the wort filtration before
boiling. It is mainly comprised of pulp and husk residues
of the malt, but it also contains grains of the adjuncts,
such as rice, maize and wheat. Quantitatively, brewers'
spent grain is the main byproduct of the brewing process
and currently it is used as animal feed. The objective of
this study was to determine the physiochemical
composition of the brewers' spent grain and its potential
use in human food. To this end, brewers' spent grain
samples were collected from a craft beer brewery located
in the southwestern region of the state of Parana,
determining such parameters as moisture, ash, total
proteins, lipids, crude fiber, carbohydrates and energy.
The results revealed that the moisture and ash levels were
78.23 + 1.45 and 3.76+ 1.239.100g°?, respectively. The
figures for carbohydrates, total proteins, total fats and
crude fibers were 1.89+1.21;4.89 + 0.29; 2.67 + 0.68 and
419 + 0.56, represented in g.100g™" respectively. The
energy values obtained were 109.23+ 4.23 kcal.100g™. As
such, the conclusion can be drawn that brewers' spent
grain can be used in both animal and human food.
Keywords— Food, Waste, Agriculture, Bromatological
Analyses.

I.  INTRODUCTION

According to the Brazilian department of Agriculture
(Brasil, 1977), every grain that is subjected to a malting
process, i.e., the grain is subjected to partial germination
and subsequent dehydration and/ortoasting at appropriate
technological conditions, should be called malt followed
by the name of the grain. Malted barley, or malt, is one of
the main raw materials used in the manufacture of beer
(Reinold, 1997).
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In the first step of the beer manufacturing process, called
mashing, two fractions are obtained: a liquid fraction
(wort) and a solid fraction (brewers' spent grain), which is
characterized as waste. For every hundred liters of beer
produced, 20 kg of dry waste is generated, representing
85% of the total solid residue fromthe production process
(Reinold, 1997).

Brewers' spent grain is the brewing residue resulting from
the initial beer manufacturing process and it is generated
from the filtering of the wort (mixture of ground malt and
water) before boiling. This spent grain is basically made
up of the husks of the malted barley.

Brewers' spent grain is predominantly fibrous (70 percent
of dry weight) and proteinaceous (15 to 25% of dry
weight), and it also contains lipids, minerals, vitamins,
amino acids and phenolic compounds. Starch is the main
source of glucose in the human diet, representing 40 to
80% of the total energy value in daily nutrition and being
of considerable importance. Proteins are essential
molecules for maintaining the structure and functioning of
all living organisms and they have different properties
and functions (Aliyu and Bala, 2011; Lima 2010;
Robertson et al., 2010).

Since brewery waste has a rich composition of organic
compounds with a significant nutritional value, it must be
treated before it is released to the environment in order to
prevent changes to the ecological equilibrium. As such,
there is a great incentive to reduce the generation of waste
or to promote its reuse in other processes. From the
perspective of producing higher value added products and
allocating the generated waste to more noble ends,
industrial bioprocesses have presented themselves as a
potential way of allocating these residues (Pandey et al.,
2001), in addition to their potential applications in animal
and human food (Mendonga and Oliveira 2012).
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According to Aliyu and Bala (2011) and Souza et al.,
(2011), various applications can be cited, such as: animal
and human food and nutrition; energy production through
direct burning or through biogas production via anaerobic
fermentation; production of charcoal; adsorbing material
in chemical treatments; cultivation of micro-organisms
and obtaining of bio-products through fermentation;
support for cellular immobilization; among others.
According to Borges and Neto (2009), Nogueira (2010)
and Mega and Andrade (2011), it is estimated that the
global annual production of brewing residue (RC) is
approximately 30 million tonnes, while Brazilian
production accounts for around 1.7 million tonnes/year.
From the perspective of sustainability, social and
environmental responsibility, these numbers have a severe
impact and there is a lack of efficient waste management
since its allocation is the responsibility of the generator,
who may incur legal penalties if its removal is
inappropriate. According to the authors, the inadequate
disposal of these residues can cause damage to the
environment and its direct elimination in the soil or in
sanitary landfills has been shown to be inefficient because
there are not enough of these to handle the large amount
produced each year.

Considering the nutritional potential of the waste arising
from the beer manufacturing process, the objective of this
study was to determine the physiochemical composition
of the brewers' spent grain in the Southwestern region of
the state of Parand in order to evaluate its use for
consumption by humans and household pets.

. MATERIALS AND METHODS

We used the humid brewers' spent grain from a brewery
located in the southwestern region of the state of Parana.
Two kg of sample was collected at the end of the
filtration, prior to the removal of the spent grain to the
spent grain box The sample was stored in hermetically
closed and cooled packaging and was subsequently
transported to the food analysis laboratory of the
Fundacdo para o Desenvolvimento Cientifico e
Tecnolodgico - Fundetec - located in the city of Cascavel -
PR - Brazil.

The brewers' spent grain was subjected to physiochemical
analyses, in triplicate, regarding the following parameters:
moisture (oven drying method at 105° C for 24 hours),
ashes (calcination of samples at 550° C), total proteins,
lipids, crude fibers, carbohydrates and energy, according
to the analytical standards of the Instituto Adolfo Lutz
(Brazil, 2005).

. RESULTS AND DISCUSSION
The results of the physiochemical characterization of the
brewers' spent grain are shown in Table 1. The values of
7823+ 145 and 3.76 £ 123 were obtained for the
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moisture and ash content, respectively, when analyzing
the data.

The values found for the moisture and ash content of the
brewer's spent grain under analysis (Table 1) are
consistent with the literature data. Santos et al. (2003)
evaluated the moisture and ash content of 8 batches of
brewers' spent grain, consisting of 80% of malted barley
and 20% of malted corn, obtaining values between 76.8
and 78.9% for moisture, and between 3.4 and 4% for
ashes on a dry basis. Zhaoxia et al., (2012) found a water
content of 79% and an ash content of 4.4%, for the dry
brewers' spent grain from commercial breweries.
Robertson et al., (2010) determined the moisture content
of the brewers' spent grain of the barley from 10
commercial breweries, and found values between 75 and
80%. Dei Cedri (2006) found an ash content of 3.3% for
the brewers' spent grain after mashing of the pure malted
barley. In other literature reviews, values between 2.3 and
7.9% were found for ashes, and between 75 and 85% for
moisture in the composition of the brewers' spent grain
(Olajire, 2012; Aliyu and Bala, 2011).

Table.1: Physiochemical composition of the brewers'
spent grain (b.u).
Analyzed Parameters

Values Obtained*

Moisture (g.100g1) 78.23+1.45
Ashes (g.100g1) 3.76+1.23
Carbohydrates (g.100g1) 1.89+1,21
Total Proteins (g.100g1) 4.89+0.29
Total Fats (g.100g1) 2.67+0.68
Crude fiber (g.100g1) 4.19+0.56
Energy (kcal.100g1) 109.23+4.23

*Values for the sample expressed as a percentage
(9.100g™?) of the product on a wet basis (b.u).

According to Schmidt (1989), brewers' spent grain has a
moisture of around 79%. According to Ascheri et al.,
(2016), brewers' spent grain is characterized by a high
moisture of 86% (b.u.) that limits its shelf life to up to 30
days for its fresh consumption. The high amount of water
in the wet residue may result in other limiting factors,
such as difficulties in long distance transport and storage.
Regarding carbohydrates, total proteins, total fats and
crude fibers, the values obtained were 1.89+1.21; 4.89 +
0.29; 2.67 + 0.68 and 4.19 + 0.56, represented in ¢.100g!
respectively. The energy values obtained were 109.23+
4.23 Kcal.100g.

When the data obtained in this study is compared with
data from Murdock et al., (1981); Polan et al., (1985),
Rogers et al., (1986); NRC (1986) and Costa et al.,
(1994) one van see that the content of total proteins, total
fats and crude fiber is similar to the literature.

The carbohydrate content obtained for the brewers' spent
grain (1.899.100g1) is in agreement with the literature
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data, which indicates that brewers’ spent grain is
predominantly a fibrous material (Aliyu and Bala, 2011;
Lima 2010; Robertson et al., 2010; Mussato et al., 2006)
that is poor in fermentable sugars. In addition, the
washing until exhaustion of this residue for the recovery
of the brewing wort extract, reduces the sugar content to
its minimum.

The differences between the values obtained in this study
and the literature are perfectly understandable when one
takes into account that the proximate composition of the
brewers' spent grain is a function of several factors, such
as: barley variety, harvest time, grains used in the malting
process, and the technological process used in the
brewery, among others.

The total protein values found in this study were lower
than those reported by Lima et al., (2006) for crude green
corn, rice and peas, and higher than those reported for
tomatoes, paprika, avocado, pineapples, cashews,
jackfruit and custard apples. Brewers’ spent grain was
also superior regarding the crude fiber content, coming
second only to avocado and green peas.

Despite the great application of brewers' spent grains in
animal feed, it can also be used for human consumption.
Because according to Dongowski et al., (2012), the high
fiber value and the protein and sugar residues turn these
spent grains into potential ingredients for use in bakery
products, such as breads and cookies, where an increase
in fibers, in particular, could bring benefits to consumers
from a nutritional and functional point of view. These
authors analyzed and characterized a bread with 10%
brewers' spent grain (which was subjected to a drying and
milling process) and concluded that after the addition of
the residue, the bread took on a dark color with the
appearance of whole bread. It also became more acid
because spent grain has an acid pH.

Mattos (2010) also worked with brewers' spent grain and
characterized a bread with 30% brewers' spent grain
(which was not subjected to a drying and milling process)
and he concluded that after the addition of the residue, the
bread took on an appearance and texture similar to whole
bread.

According to Cabral Filho (1999), the high availability,
continuous generation and physiochemical characteristics
of brewers' spent grains from the manufacture of beer are
factors that corroborate its potential use as human food.
One should also consider that the reuse of this brewing
residue contributes to environmental sustainability by
giving a proper destination to it, adding social and
nutritional value to human food because of the increasing
demand for nutritious and healthy food.

The obtained results reveal that brewers' spent grains can
be used as human food since it has a similar, and in some
cases even superior, composition when compared with
other food items commonly consumed by human beings.
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AVA CONCLUSION

Understanding the chemical properties of food is of
fundamental importance to assess the availability of
nutrients and the best characteristics for processing.
Brewers' spent grain has a high water content, and is
therefore conducive to microbial development and rapid
deterioration. On the other hand, it showed to have similar
ash, protein, carbohydrate, fat and crude fiber contents as
other foods, and it could therefore be used in animal and
human foods.
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Abstract — There are many oil companies operating in
Macaé-RJ, Campos basin, they value the safety of work
and the lives of its employees. These companies do a
study to verify the health status oftheir employees' spine
and result in a database with six attributes, such as:
Pelvic incidence, Pelvic inclination, Lumbar lordosis
angle, Sacral inclination, Pelvic radius and Degree of
Spondylolisthesis. For in Brazil, recently, Social Security
has released statistical studies that show back pain as
leaders in the ranking of departures in the first half of
2016, a fact that directly affects the productivity of
companies and health of their employees. This article
aims to apply the KDD process, specifically the task of
Data Mining classification, ie, classify if the employee
will be fit or unfit for the job. The decision tree was the
technique chosen through the algorithm J48 to verify the
possibilities of treatment of the collaborators in the
prevention and improvement in the working environment,
and even, a change in the management was made from
the results found. It resulted in inadequate staff postures,
inadequate service stations, lack of training in equipment
handling, lack of knowledge about cargo handling.
Keywords— Data Mining; KDD; Column; Occupational
Accidents.

I. INTRODUCTION

In 1943, the creation of the Consolidation of Labor
Laws (CLT) was approved, then sanctioned by the then
president of the republic, Getdlio Vargas. One of the
chapters dealt with occupational safety and medicine,
establishing coordination, orientation, control and
supervision of activities related to occupational health and
safety throughout the national territory, including the
National Campaign for the Prevention of Accidents at
Work. In addition, it established as an assignment of the
companies "to instruct the employees, through service
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orders, as to the precautions to be taken to avoid accidents
at work or occupational diseases". With CLT, Vargas
would go down in history as the benefactor of the
working class (FALEIROS, 2002).

The area of work safety directly affects all
productivity of a company, and when accidents with time
off from work, the sector from which it was deprived of
the employee is below its normal production capacity. In
Brazil, the National Health Survey indicates that more
than 20 million people suffer from some chronic disease
in the spine (FALEIROS, 2002).

The pains can worsen from several strands such as
stress, overweight or smoking. In more severe cases, it is
possible that repetition of movements, overload and poor
posture can lead to scoliosis (curving of the spine) or even
disc hernias. Depending on the position and function of
the worker, it is still possible that other diseases, such as
RSI / Dort, Repetitive Strain Injuries / Work-related
Musculoskeletal Disorders, are developed.

The International Classification of Impairments and
Disabilities of the World Health Organization recognizes
low back pain as a compromise that reveals loss or
abnormality of the Ilumbar spine structure of
psychological, physiological, or anatomical etiology, or a
disability that prevents the full performance of work
activities (WORLD HEALTH ORGANIZATION, 1980).

Schilling, in 1984, proposed a classification of work-
related diseases divided into three groups:

I. diseases that have work as the necessary cause, such
as occupational accidents and occupational diseases
legally recognized;

Il. diseases that have work as one of the contributing
factors;

I1l. diseases that have work as aggravating or provoking
latent or pre-existing disorders.
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Using the Schilling classification, occupational low
back pain can be classified as Schilling 1l when the work
is considered one of the contributing factors for its onset,
or Schilling Il when the work is considered as
aggravating factor of a preexisting disorder or pathology.

An alternative to avoid this kind of problem in
companies is to establish a Health and Safety
Management (TSS) that considers severalaspects,such as
the direct and indirect risks to which the worker is
exposed. In parallel to this, encouraging other actions,
such as Internal Week of Prevention of Work Accident
(SIPAT) or Labor Gymnastics, can prevent the incidence
of these diseases. In addition to the decrease in the rate of
remoteness, OSH-related activities broaden the
perceptions of the worker, who tends to become more
aware and apply the knowledge also in personal life.

The study in question is the use of KDD (Knowledge
Discovery in Databases) in the database of a multinational
oil company that operates in Macaé-RJ, in the Campos
basin, where six attributes were used: Pelvic incidence,
Pelvic inclination, Lumbar lordosis angle, Sacral
inclination, Pelvic radius and Degree  of
Spondylolisthesis.

The KDD process involves several steps ranging from
understanding the problem to be solved to extracting
knowledge through data mining techniques. KDD is a
process proposed in 1989 that according to Fayyad et al.
(1996, quoted by Liebstein, 2005) is not trivial,
identifying patterns that are valid, new, potentially useful
and understandable. This involves finding and
interpreting patterns in the data, iteratively and
interactively, by repeating the algorithms and analyzing
their results.

In order to work with the prevention of spinal diseases
and time involved with withdrawal that generate a very
high cost for the company, the purpose of this article is to
use the task of classification of data mining to define
whether the employee is fit or not to the work.

What all companies have in common, regardless of
the method used, is the need to analyse the economic
efficiency of a particular project, by grouping all costs,
the value obtained must be less than the estimated value
that it can generate as revenues or benefits.

Il. METHODOLOGY

The study in question is a database of a multinational
oil company operating in Macaé-RJ, in the Campos basin,
related to the column, having six main parameters, such
as: Pelvic incidence, Pelvic inclination, angle of lordosis
lumbar, sacral inclination, pelvic radius and degree of
spondylolisthesis.

The open source data mining tool used was WEKA
version 3.8 and the implemented algorithm was J48. The
tool was developed by the University of Waikato in New

www.ijaers.com

Zealand. It can be defined as a collection of machine
learning algorithms to perform data mining tasks.

WEKA has been increasingly applied and some
interesting features help to explain its success
(MURASSE and TSUNODA apud MARKOV and
RUSSELL, 2006):

- Contains several algorithms for data mining, web
mining and machine learning;

- Has open source and is available on the Web for free;

- It is relatively easy to use, even by people who are not
experts;

- Provides flexible resources for experiments;

- It is kept updated, since new algorithms are added as
soon as they appear in the literature.

The data mining process comprises the following
(MURASSE and TSUNODA apud MARKOV and
RUSSELL, 2006):

- Raise data sources (databases, reports, etc);

- Perform a data cleaning to "load" to WEKA,;

- "Upload" to WEKA the post-cleaning data file;

- Search patterns relevant to the problem in question
using the algorithms embedded in the software.

The Ministry of Labor and Employment and Social
Security (MTPS) contains a website, a friendly and
interactive environment for the user, which contains a set
of data on the main causes of withdrawal from work
throughout the country. In this, was downloaded the
information referring to the main causes having column
(low back pain) the record holder in the first place.

The discovery of the knowledge on the database was
given by theresults of the X-ray and Magnetic Resonance
examinations together with the implantation of a database
with 6 attributes in order to better monitor one of the
main causes of low productivity in the company the
withdrawal due to in the period from June 2, 2014 to
October 31, 2016, specifically aimed at Colbal (low back
pain), where it is worth mentioning that it is a record
holder of accidents due to remoteness, according to data
from the Ministry of Labor and Employment and Social
Security, of a total of 310 employees investigated,
totaling the members of the company’s staff and released
in the dataset, requested by the Work Doctor together
with a colleague Orthopedist and the Labor Safety
Engineer, who is responsible , together with the
occupational physician, for the implementation of
mitigating measures that may reduce the scenario of
remoteness, where the occupational physician who works
as coordinator of the Medical Control and Occupational
Health Program (NRO7) of the company studied, is a
member of the company's Specialized Medical and
Occupational Safety Engineering (NR0O4) sector.

In this algorithm, the decision tree is modeled based
on the most significant attribute, which appears as the
root of the tree. From this root, branches are generated,
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which represent the relevance of this connection. These
branches can also generate other branches that would
work the same way. Such a structure would then have the
capacity to represent, intuitively, where knowledge could
be extracted.

Goldshmidt (2005) says that decision trees are also
known by the names of regression trees, or even
classification trees and that they are graphical
representations of a set of rules, consisting of roots,
branches and knots, similar to a tree , where the analysis
of these representations must be performed from the top
to the leaves. These decision trees have as nodes the leaf
values of the attributes of the base and the leaf nodes as
the instances of these, that is, each of the decisions taken
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to carry out this classification are pertinent to a single
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The J48 algorithm generates decision tree models
from the top to the bottom, so that on each node other
attributes are evaluated individually to determine their
significance in the connection or even existence in it.

I1l. RESULTS AND DISCUSSION
It is noticed that with the degree of spondylolisthesis
less than or equal to 19.85° and Pelvic Radius is greater
than 125,21°, the collaborator is considered fit.
If the degree of spondylolisthesis is greater than 19,
the employee is considered as unfit.
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Fig.2: Decision tree. Source: WEKA - Algorithm J48.

When the degree of spondylolisthesis is less than or
equal to 19.85 °, the pelvic radius less than or equal to
125.21 °, the sacral inclination is less than or equal to
40.47 °, the pelvic inclination is greater than 9.97 °, the
employee is considered unfit.

When the degree of spondylolisthesis is less than or
equal to 19.85 °, the pelvic radius less than or equal to
125.21, the sacral inclination is greater than or equal to
40.47 °, and the degree of spondylolisthesis is greater
than 9.06 °, considered unfit. If, on the other hand, the
degree of spondylolisthesis is less than orequal to 9.06 °,
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the pelvic inclination is less than or equal to 18.89 ° is
considered fit. If the pelvic tilt is greater than 18.89
degrees and the lumbar lordosis angle is greater than 56.3
degrees, it is considered as Apt. If the angle of lumbar
lordosis is less than or equal to 56.3 ° and the pelvic
inclination is greater than 65.01 ©, it is considered as unfit.
If the pelvic tilt is less than or equal to 65.01, it is
considered fit.

When the degree of spondylolisthesis is less than or
equal to 19.85 °, the pelvic radius less than or equal to
125.21 °, the sacral inclination is less than or equal to

Page | 24


https://dx.doi.org/10.22161/ijaers.5.9.4
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.5.9.4

[Vol-5, Issue-9, Sept- 2018]
ISSN: 2349-6495(P) | 2456-1908(0)

40.47 ° and the pelvic inclination is greater than 9.97 °,
the employee is considered unfit.

As a result of the analysis of the decision tree formed
by the algorithm J48, it is possible to emphasize that the
collaborators with diagnosis of spondylolisthesis are
considered incapable for work activity, within the
investigative clinical process, we tried to relate lumbar
pain complaints with the cause. Considering this, and
considering the attributes analyzed and the so-called
normal parameters, it is perceived that the low grade
spondylolisthesis associated with a sacral tilt out of
normality also makes the collaborator incapable.

When the clinical investigation is the initial diagnosis
is inconclusive for spondylolisthesis, analysis begins from
the pelvic radius when out of normality, it is advanced to
the analysis of the sacral inclination that when associated
with spondylolisthesis or pelvic tilt is also considered
inapt.

Collaborators who during the clinical investigation
showed a sacral inclination associated with pelvic tilt
were also unable to perform their activities, as well as
those who presented lordosis associated with pelvic
incidence out of normality.

This analysis becomes interesting for a company,
since from it can develop a profile for physical evaluation
compatible with the requirements necessary for the
desired position, avoiding sick leave of the employee,
also avoiding loss of productive capacity and
consequently loss to the company.

IV. FINAL CONSIDERATIONS

This study presents an analysis of the factors that lead
to work withdrawal, decreasing the productivity of
companies and increasing the overload on social security
agencies such as INSS. To identify these factors, a
database with several attributes was used, which could
influence the removal of the work, through spinal pain.
This was possible using the KDD process, and with it was
extracted rules that show possible causes that present the
highest probability of the work spreads by the column
through six attributes. This result allows the company to
take mitigating actions to reduce work-related distress
due to low back pain (column) and preventive actions
such as an Ergonomic Work Analysis (AET), specific
training recommended in MTPS NR-17.

The results obtained were also determinant for the
Specialized Service in Medicine and Engineering of
Work Safety of the company of the petroleum industry
studied, in order to comply with the ergonomic
procedures of all the platforms in which it provides
service, being also possible to assist in the identification
of which functions and areas require greater care, such as,
for example, workers who work in the area of cargo
handling.
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Soon, the oil company may include in its work safety
procedures and admission, a rigor in the need of hiring for
jobs that allow the change of positions during the work
day, with the addition of pauses that allow the body not to
wear out too much.

In order to do this, it is necessary to design jobs that
are adaptable to the anthropometric variations of the
workers, in addition to avoiding the transportation of very
heavy loads and for long journeys, considering whenever
necessary, the rigor in the admission examinations
compatible with the position to be occupied, in order to
avoid future damage to the physical and mental health of
the employee and the financial company.

From this, this article demonstrates the effectiveness
of the J48 classifier in assembling a decision tree with the
six attributes, with 81.61% of the instances correctly
classified, being a satisfactory result for decision making.
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Abstract— The present study was conducted according to
the Freudian subdivisionson human psychosexuality. The
study on sexuality can be subdivided and directed to
several themes, walking through several areas of
knowledge, where each theoretical field contributes
significantly to such study. This work was part of the
studies of the discipline Human Sexuality of the Course of
Psychology of the Federal University of Ronddnia in the
second semester of 2017 and reports an observation made
with four children, having as subjects children in the age
group of 3 to 8 years, whose names used in this Freud's
contributions to human sexuality, with emphasis on the
phallic phase and latency period, are fictitious and based
on theory. To assist in the field observations on the
phases, a plan of observations was made with a script of
aspects to be observed considering the literature that
already indicates some characteristics attributed to this
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stage of human life. As a result, it was observed that there
are clear correspondences between the literature and the
practice, however, there is a need to broaden the means
and resources of observation to deepen the research,

producing, in turn, a better analytical apparatus.
Keywords— Sexuality and Psychosexuality; Phallic

Phases and Latency; Psychoanalysis.

I INTRODUCTION

Several sciences or disciplines are concerned with the
study of human sexuality, having as an observation that
this requires the most varied sources of knowledge, giving
it an essentially interdisciplinary character, from the
different perspectives that are completed: Anthropology,
Psychology / Psychoanalysis, Sociology, Medicine,
Biology / Chemistry, History, Philosophy, Theology and
Education / Pedagogy.
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Taking into account this interdisciplinarity, it can be
observed that the study on sexuality can be subdivided
and directed to several themes, for example: Sexual
practices, Sexual repression, Sexual attitudes, Sexual
biology, Sexual therapy, Sexual chemistry, Sexual
behavior, Relationships Family, Sexual Education,
Sexuality and Gender, Sexual Hygiene, Sexually
Transmitted Diseases, Sexual Development and History
of Sexuality, among others.

Establishing a chronological period beginning in
antiquity, art and literature have always dealt with sexual
practices, through sculptures and paintings, poetry and
plays, novels, philosophical works, and literature on
sexual counseling. It is important to emphasize that in this
period sexuality was directed towards the sexual act
aiming at reproduction. The earliest Mesopotamian
people already carved statues with highlights for the
female genitals, and in Greece, it was common for vessels
and chalices to have paintings and drawings depicting
sexual relations.

Because of this, it is essential to produce this study that
reports an observation made with four children, aged
between 3 and 8 years, based on Freud's contributions to
human sexuality, emphasizing the phallic phase and
period of latency. To assist in the field observations on
the phases, a script was carried out with a check-list
highlighting some characteristics attributed to this stage
of life of the individual, produced through bibliographical
research on the above mentioned phases.

As a didactic division, we propose to make a historical
survey that worked on the concept of sexuality from the
earliest records to the elaboration of Sigmund Freud's
psychoanalytic theory and its phases of the child's
psycho-sexual development, explaining quickly which are
these phases and attributing their characteristics in
especially the phallic phase and the latency period, only
to present the report of the observations and their results,
finishing the work.

. HUMAN SEXUALITY IN PHASES AND
LATENCY PHASES

The term sexuality is still a taboo subject in today's
society, little diffused, little clarified and confused with
other terms, such as the very concept of sex itself.
However, it is possible to understand that, compared to a
few decades ago, this concept has changed greatly and
changed the way we understand sexuality.

In the old days, the idea was that human sexuality was
reduced only to the genitals, consequently it was linked to
the sexual act and only for reproduction, where people
would experience sexuality through sex, and could be
performed as a form of ritual as well. It is perceived that
this way of thinking was purely biological and did not
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include other human aspects such as feelings, sexual
orientation, previous experiences, life history and so on.
Churches and religious aspects have a great influence on
these thoughts, because they value the family very much
and understand that sexand pleasure were an unfortunate
necessity (Amaral, 2007).
In psychology, Freud is one of the first authors to study
and describe human sexuality. He published a book in
1905 entitled "Three Essays on the Theory of Sexuality",
which made a major impact on society at the time by the
prevailing thinking to understand that sexuality was
purely for reproduction and that never having been
spoken of in infantile sexuality, repercussions between
people. In this book, Freud brings a new concept of
sexuality, describing the stages of development from
childhood to adulthood: oral phase, anal phase, phallic
phase, latency period and genital phase. It also appeared
as another striking term in its history, the libido, which
signifies an energy that drives life primarily to sexual
energy (Amaral, 2007).
Freud's studies on human sexuality were enduring, as Hall
and Lindzey (1984, p, 24) point out,
"For over forty years Freud has explored the
unconscious by the method of free association,
developing the first comprehensive theory of
personality. He traced the contours of its
topography, penetrated the sources of its energy
currents, and determined the true course of its
development. Performing these incredible feats,
he has become one of the most influential and
controversial figures of our time. "
There are other important authors who describe the
concepts of human sexuality, such as Michel Foucault,
Wilhelm Reich and Herbert Marcuse and who bring great
contributions on this subject.
For the World Health Organization (WHO, 1975) cited by
EGYPTO (1981, pp. 15-16) "Sexuality is a part of one's
personality, it is a basic need and an aspect of the human
being that can not be separated from other aspects of life.
Sexuality is not synonymous with coitus (sexual
intercourse) and is not limited to the occurrence or not of
orgasm. Sexuality is much more than that, it is the energy
that motivates to find love, contact and intimacy and
expresses itself in the way people feel, and how they touch
and are touched. Sexuality influences thoughts, feelings,
actions and interactions, and therefore physical and
mental health. If health is a fundamental human right,
sexual health should also be considered a basic human
right."
Zornig (2008: 73) indicates that at every moment man
seeks to satisfy his desires and, on account of this,
sexuality should not be seen as merely instinctive.
Sowehave:
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The classic conception of instinct has as its
model a behavior that is characterized by its
fixed and preformed purpose, with a specific
object and objectives, while the Freudian notion
of sexuality defends the idea that human
sexuality is not instinctive, since man seeks
pleasure and satisfaction through various
modalities, based on their individual history and
surpassing the fundamental physiological needs.
Thus, if sexuality begins with anatomy (at birth),
its achievement depends on a long course during
the construction of the child's subjectivity
(ZORNIG, 2008, p.73).
From this, it is possible to perceive that there was a great
change in the concept of sexuality and that there is a
difference between sex and sexuality, according to
Amaral (2007, p.3) can be defined and differentiated as
follows: "[ ] the concept of sexuality is much broader
and, by its characteristics, it is restricted to the human
being. It is this broad concept that allows it to be a
subject of multidisciplinary interest, in which Biology and
Medicine give an account of the anatomical and
physiological aspects, History and Sociology discuss
sexual behaviors and their origins, Anthropology
observes its cultural evolution, Psychology, in turn, has
been interested in analyzing the feelings involved and
how it developsin the individual. The concept of sexuality
also leads us to the realization that sex can not be
regarded as an act of pure instinct, for, as we have
already seen, instinct is an innate behavior that serves a
need. Sex could be looked at in this way, as it serves the
reproduction of the species, as it does among animals.
[..] in the sexual question, the partner's choice is made
much more by the pleasure that the object of choice
provides for us than by the pressure of the instinctive
need for reproduction. In man, pleasure refines the
instinct of reproduction, becoming more determinant and
fundamental in sexuality."
It is important to emphasize that this new concept leaves
from the more mechanical structure of only understanding
sexuality through reproduction, for a more complete view
of the individual in a biopsychosocial way.

2.1. Sexual dewelopment in the phallic phase and
latency period

Freud is one of the first authors to speak and describe
about child sexuality, his main book being related to this
subject: "Three essays on the theory of sexuality",
released in the year 1905.

In this book, the author divides the psychosexual
development of the child into four phases: oral, anal,
phallic and genital - having, in the phallic phase, a stage
called the latency period.

www.ijaers.com

The presentwork is based on the psychoanalytic theory of
Freud and focuses on the development of human sexuality
from the theory of child psychosexual development,
taking into account a phase in question: the phallic phase
and its latency period.

2.2.Phallic Phase
The phallic phase usually manifests itself between the
period of three to six years of age. It is marked by the
beginning of "normal" sexual life, in which the erogenous
zone is the genitals, and also by the development of the
Oedipus complex.
At this stage, the first manipulations take place in the
genital organs in order to eliminate the stimulus and
provoke the satisfaction. Masturbation is not eroticized
and the child is devoid of shame, sometimes undressing,
and satisfaction in it. It is during this period that the
activity of the search for knowledge or of investigation
arises, being common curiosity to see the genitals of their
peers.
Freud thus manifests itself in this way:
Because of their anatomical position, the
secretions in which they are bathed, the washing
and friction arising from caring for the body and
certain accidental excitations (such as
migrations of intestinal worms in girls), it is
inevitable that the pleasurable sensation these
parts of the body are capable of producing a
child's attention to the child already in the
breastfeeding phase, raising a need to repeat it
(FREUD, 2006, 177).
In this context, the child begins to realize that their organs
are different from some colleagues (opposite sex) and that
adults also have different structures. That is, the girl does
not understand why she does not have a penis like the boy
and realizes that women have developed breasts, unlike
her; the boy has the same perception as the girl, but in it
still accompanies the fear (fantasy) of castration for not
understanding the distinction between him and the
opposite sex, he also observes structures of different size
with the father. Here you begin to notice the differences
in terms of male and female gender.
The child's sense of threat to a child's arrival, fear of loss
of parenting and caring for love ultimately leads the child
to become reflective and observant. The first problemthat
confronts her does not originate in the questions of sexual
differences, but in the great enigma; "Where do babies
come from?" (FREUD, 2006, p 183, COSTA,
OLIVEIRA, 2011). It is a time when she tries to
understand the world around her, so the child mune
questions and fantasies.
Because of this, it is at this stage that the Oedipus
complex appears - characterized by the fact that the boy
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desires the mother and the girl to desire the father, also
desiring the removal of the other parent. Every child, of
both sexes, has a stronger bond of love with the mother,
for satisfying their basic needs; however, in the phallic
phase, this changes a little, especially for the girls, which
transfers that feeling to the father.

In this process of the Oedipus complex, the dynamics are
as follows: boys believe (fantasy, fear) that the same-sex
parent can castrate him, because he is "stealing" his wife;
this leads the boy to repress the sexual desire for his
mother and to diminish the resistance that had of his
father, finding points of affection with both parts. Already
the girl can often blame the mother for her "castration™
(for lack of the penis) and with that approach the father,
because he has what she wants and so she has an
ambiguous feeling about the progenitor of the other sex,
love and envy; the mother's relationship can be very
conflicting if the girl puts all the blame on the mother
because she does not have the genital organ sought.

A very common behavior at this stage is the girls want to
be equal to the mother, using some feminine resources
that the mother uses as putting lipstick, the mother's heel,
some clothes and other habits of the mother. The boys are
no different, to draw the attention of the mother to various
behaviors similar to the father. At the end of this process,
the former wish for parents now becomes a feeling of
affection from son to mother and from daughter to father.
However Farias, Nantes and Aguiar (2015) express that in
the girl the complex is not repressed as in the boy.

Farias, Nantes and Aguiar (2015) cite Hall and Lindzey
(1984, p. 42) in which they talk about Freud, in which he
believed that everyone possesses a bisexual inheritance,
since each sex shows a manifestation of attraction by
persons of the opposite sex or same sex and that Freud
believed that it was the principle of homosexuality, even
though in many people the impulses of homosexuality
remain hidden.

Still, the authors argue that bisexuality gives rise to a
major problem for the Oedipus complex since the child
will begin to invest in same-sex people, who in this case
would be the girl with the mother and the boy with the
father.

Because of this, the nourished feeling in which the boy
begins to feel affection for the father and the girl, the

affection for the mother begins to present two values,
becoming thus, ambivalent and no longer univalent
(AGUIAR; .10).

2.3. Latency Phase

The latency phase usually occurs between the child's six
to nine years. As Rappaport (2011) indicates, it is an
intermediate moment between the infant stages of the
organization of the libido and the adult stage
characterized by the genital phase.

With the conclusion of the phallic phase, the basic
modalities of affective relationship have been elaborated.
The genital phase will resume them, however, replacing
fantasy with reality. Therefore, this is a period in which it
prepares the development of the individual for reality.

Due to repressions that occurred in the oedipal phase,
there is a decrease in the child's fantasies and sexual
activities. However, to satisfy the libido of the individual,
a displacement of these energies ends up for the
intellectual and social development of the child. It is at
this stage that they begin to appear to sexual inhibitions,
which cause disgust, morality and aesthetic desire to
happen.

Costa and Oliveira (2011) report that "[...] it is during this
period that sexual energy, sometimes total, but in some
cases partial, is diverted to other purposes. Studies have
stated that the deviation of the sexual instinctual forces,
termed sublimation, becomes a component for cultural
achievements. But sometimes sexual situations are
manifested that have not been fully sublimated or in some
cases certain sexual activities are preserved throughout
the latency period until puberty"

For Fiori (2003) the libido is an energy that does not
cease, is produced constantly and can not be contained
simply. Thus, in this period of latency this energy is
shifted to other ends as, through processes of sublimation,
being channeled into the process of intellectual and social
development of the child.

When there is a permanence of these sexual activities, not
being able to sublimate them or partially, this can become
pathological, being able to trigger in the genital phase.
Some characteristics of the phallic and latency phases are
indicated in the table below:

Table.1: Some characteristics of phallic and latency phases

STAGE AGE IMPORTANT EVENTS FIXINGS
Libidinal energy is focused on the genitals. Phallic fixation. Men set at this
PhallicPh 3 2.5 vears Freud suggested that the main focus of the id's stage may become overly
ase y energy is on the genitals. The boy's experience is an  aggressive or overly passive;

experience of Oedipus Complex and the girl is women can become flirtatious
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Electra Complex, or an attraction to the parent ofthe  or seductive.
opposite sex To deal with this conflict, children

adopt the values and characteristics of the same-sex

parent, thus forming the superego.

A period of relative calm, when libidinal energies
become less active. The ego and superego emerge. Usually there are  no

6 years oldto
LatencyP v

hase

Adolescence Children develop social

During this phase, the superego continues to  attachments linked to the
Pre- develop, while the energies of the id are suppressed.  latency period, since it is a
skills, values, and time of relatively little

relationships with peers and adults outside the  psychosexual development.

family.

Source: Adapted from Psicoativo.com

To assist observation in the field was made a checklist
with some characteristics attributed to this time of the
individual's life in the Phallic Phase:

PHALIC PHASE - Road map for field observation

. The notion of the differences between man and woman

. Genital exploration (erogenous zone)

. Jealousy of the parents (opposite sex)

. Beginning of libidinal activities facing the external

. Finding an object of external love
. Beginning of masturbation and fantasy

~N| o O B WIN| -

. "Repent" the same-sex parent

And in the Latency Phase:

LATENCY PHASE - Road map for field observation

1. The interests of libido are suppressed

2. The development of ego and superego contribute to this period of calm

3. Concern about peer relationships, hobbies and other interests

4. Sexual energy is directed to other areas, such as intellectual activities and social interactions

5. Development of social skills and communication and self-confidence

6. Bxploring the pleasures of literacy, games, collections and group games

7. Ego attitudes arise as shame, repulsion and morality

1. RESEARCH METHODOLOGY

It is a qualitative, semi-descriptive research with notes to
the discourse analysis or subject procedures. The study
was part of the development of the discipline "Human
Sexuality” in the eighth period of the Psychology course
of the Federal University of Rond6nia and had as an
academic proposal to make possible the comparison
between theoretical aspects and practical observation, in
order to assist in the establishment of concrete data that
promote group analysis, reflection and discussion, as a
contribution to the training and professional growth of the
students involved.

The work was divided in two stages: bibliographical
research and practical field observation. In the literature
search, a brief state of the art was sought on the pattern of
behavior expected in the phallic and latency phases of the
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development of human sexuality, resulting in the
production of two scripts (both presented in the body of
this study) that served as a comparison tool.

The observation, in turn, was performed in two stages -
corresponding to the two phases of Freud's sexual
development and which were established as an emphasis
in the present study.

In the first phase corresponding to the phallic phase of
sexual development, we chose to observe two children.
The first was given the fictitious name of Maria, four
years old (at the observation period) and female. The
second was given the fictitious name of John, of three
years (also in the period of observation) and male.

In the second stage, two children were also chosen, but
with age groups differentiated from those previously
mentioned, being these new ones in the period equivalent
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to that of latencies. The first child was given the fictitious
name of Mario, eight years old and male. The second
child was given the fictitious name Joseph, also eight
years old and male. During this stage it was verified that
the first child fictitiously identified as Mario has a
diagnosis of mild autism.

(AVA RESULTS AND DISCUSSION
With didactic purpose, it was preferred to explain the
results in topic format, separating each child in their
respective phases.
The first stage of observation involved the children Mary
and John, culminating in the elaboration of a framework

for each subject, as follows:
Table.2: Field observation - Maria - Phallic Phase

IDENTIFICATION

FINDINGS IN FIELD RESEARCH

Subject 1: Maria
Age: 4 years
Sex Female

PhalicPhase

Maria knows how to differentiate between men and women, both the physical structure
and the stereotypes of each gender (ex woman plays with doll, uses makeup and man
likes ball and video game, on the genitals, also can perceive the morphological
differences );

She clearly performs genital exploration on several occasions, soon there is
masturbation;

In relation to her father's jealousy and disgusting her mother, it was not possible to
observe this behavior, but Maria wants to be in the middle of the two, kiss the two and
stay in the middle of the couple;

Maria presents libidinal desires directed towards the external: as a desire to "have a love
too", like that of mother and sister; has been focused enough on school activities; fantasy

in relation to the stories.

From Table 2, it was verified that Maria shows several
expected attributes for her age group, as pointed out in the
commented literature. It presented capacity of sexual
differentiation between masculine and feminine and the
ludic behaviors pointed to a probable sexual definition
where it was possible to be noticed that the girls develop
feminine behaviors and the boys, masculine behaviors.

Body exploration was also observed from the
experimentation of the erogenous zones, resembling the
masturbation patterns present in the genital phase,
however without the primacy of mature sexual pleasure,
but of an exploratory, playful nature and especially with

the intention of developing a learning about their
corporeality.

The preference for the company of the mother or the
father was not confirmed, nor was any level of disgust for
the mother perceived, and it was possible to notice the
manifestation of satisfactory levels of interpersonal
relationship in a sort of triangle representing a
relationship of the Father-Mother-Mother type, where
Maria expressed satisfaction in living with both parents.
With this, the well-known Elektra Complex pointed out in
the literature did not classically consolidate in this study.

Table.3: Field observation - Jodo - Phallic Phase

IDENTIFICATION

FINDINGS IN FIELD RESEARCH

Subjecit 2: Jodo
Age: 3 years
Sex Male

Phallic Phase

Jodoknows how to differentiate men and women, both from the physical structure and
from the stereotypes of each gender;

Ex "Mom, girl has pepeca, right? And boy has pee-pee, eh? "

"Girl wears lanjerie and boy underwear, eh, Daddy?"

Performs genital exploration and informs parents of their discovery;
Ex "Mom, Dad, look, my pee-pee stands!"

There is no distinct repugnance to his father, but, though he relates very well to his
parents, he prefers his mother's company;
Ex You play ball with your father, but you prefer to be with the mother.

Jodopresents libidinal wants toward the outside: he likes to go to school and do his past
activities home. It is stimulated by the mother (teacher) to know the letters and numerals.
Draw your own name, the name of the father, the mother and the grandmother (see
below).

www.ijaers.com
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Fig.1: Representation of the subject's name

From Table 3 shows similar findings to Table 1, but with
the distinction of the male subject John. In the perception
of his corporeality and in the learning about his corporal
scheme, Jodo manifests capacity of sexual differentiation
between boys and girls from the use of the clothing,
assigning the use of boys' underwear and panties for girls,
still representing the same pattern present in the behavior
of their parents, seeking in them the affirmation of their
constructs.

The erogenous perception of the body to the genital
manipulation expressed the discovery of the penile
erection and the advent of the first sensations of pleasure

from the outside environment. To all this, it was possible
to notice the presence of libidinal behaviors.

The preference for the company of the mother did not
mean repugnance to the father and it was possible to
notice the manifestation of satisfactory levels of
interpersonal relationship in the representing, now the
relationship John-Father and now the relationship John-
Mother. With this, the well-known Oedipus Complex
pointed out in the literature did not classically consolidate
in this study.

The second stage of observation involved the children
Mario and José, culminating in the elaboration of a
framework  for  each subject, as follows:

Table.4: Field observation - Mario - Latency Phase

IDENTIFICATION

FINDINGS IN FIELD RESEARCH

Subject 3: Méario

The relationship with colleagues (in the main male) has more investment;

Age: 8 years

The energy of the libido can be observed from the exploration of hobbies and
even in the school activities (soccer, running, dolls and the like) established;

Sex. Male

Social rules of differences such as female and male bathroom, boy and girl toy,
boy and girl group are also very noticeable;

Latency Phase of the body.

There are still remnants of the phallic phase with the exploration and discovery

From Table 4 shows the fulfillment of several attributes
pointed out in the explored literature, since sexual aspects
did not show an emphasis on body perception, which was
noticed as only a few behavioral remnants related to the
phallic phase. Now the libido expresses itself differently
from the previous phase in which the greater interest was
noticed in the collective behavioral patterns where Mario
was more interested in ludo-sports practices in the scope
of the school activities such as playing soccer, to practice
games of race like the joke of " run and get "," hide and
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seek "and others, and there was the main perception of
pleasure. As pointed out in the literature, it was not
possible to note the exploitation of erogenous zones (body
and individual), but pleasure in social life (body and
community).

In the social sphere, the use of environments suitable for
men and women, such as the men's roomand the women's
room, have already been noticed. Also present the
practice of forming homogeneous groups where boys
group with boys and girls group with girls.
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Table.5: Field observation - José - Latency Phase

IDENTIFICATION

FINDINGS IN FIELD RESEARCH

Subjecit 4: José

It presents shame in relation to the body and in performing some activities
(what before did not present); repulsion and morality in various situations and
speeches that he explains what is right and what is wrong for him; here is clear
the development of the Ego and Superego;

Age: 8 years

Sex Male that he wants to do;

José presents the exploration of pleasures in relation to games, friends, going to
play in the street with colleagues and etc .; and even speaks of future activities

Latency Phase

Developed social skills, such as: communication, expressing feelings,
intellectual area (directed sexual energy); motor part and others;

Concerns with colleagues, hobbies and interests: here José presents these
aspects in a clear way, cares about friends, the activities he performs.

From Table 5, Joseph manifested moral and ethical traits
or even self-reproach in the sense of shame. It was noted
the formation of concepts about right and wrong as a way
of confirming super-ego attributes. It was also observed
the practice of social behaviors such as communication,
correlated levels of intellectualization, motor activities
such as games and games and also the wide participation
in group formation and the manifestation of pertinence to
such groups, especially in group activities among friends.
There was also an interesting level of concern for the
well-being of his friends.

In this observation, it was possible to perceive that the
manifested behaviors were much more of social and
coleviva nature than exclusively sexual.

V. FINAL CONSIDERATIONS
The concept of sexuality manifested by the subjects was
very diversified in the different age groups, passing
through several areas of knowledge and encompassing
various cultural preconceptions. Today, although it is still
divergent, it is concluded that sexuality is an essential part
of human development and that it is not restricted to the
biological character of sex but advances to the social
character of human sexuality.
Within this perspective, we tried to analyze this concept
in front of the psychology, fromthe theoretical postulates
of the Freudian psychoanalysis and one of its most
prestigious and well-known works: Three Essays on the
Theory of Sexuality, released in 1905.
Considering the psycho-sexual development of the
individual defended by Freud, we emphasize two of its
phases (phallic and latency) in order to establish a
correlation between theory and practice.
From this experience, we can emphasize that such an
approach is essential to implement the discussions and
reflections necessary for the critical formation of the
professional of psychology, enabling not only
professional evolution but also evolution as an individual
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when discussing a subject surrounded by prejudices and
considered, still, a social taboo.

The opportunity to go to the field, as well as to experience
the contact with the other, allowed a greater assimilation
of the academic content, also promoting, a new personal
analysis of the strengths and weaknesses to be considered
in the professional exercise.

In relation to the field activity, it was possible to verify
that there were some correlations between the pre-
established lists and the observation of the behaviors
presented by the subjects. However, it was noticed the
need for greater contact and the possibility of applying
different theoretical approaches as a way of making
possible a greater depth in the research, in order to
validate more reliable of the findings, which implies to
suggest the importance of conducting further studies
about of this topic.
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Abstract —The present work aimed to perform a detailed
search on the methods applicable to the calculation of
economic viability. The database used to develop this
systematized literature review was Scopus Elsevier,
accessed through the Capes Journal Portal. The study
allowed to obtain a theoretical contribution to the
accomplishment of the general objective of this
dissertation. For each method, the resulting articles 3
were analysed and selected for presentation of a brief
summary in order to exemplify the content available. It
was possible to observe the state of the art of the theme,
since the methodology allowed to identify the years with
the highest frequency of periodical publication, and
authors who published that subject, the countries with
more engagement in this context, the types of mostly used
publication and the areas of knowledge with the highest
volume of published articles .It is also, possible to verify
that the method tends to be increasingly applied, mainly
within the area of Engineering, which was the area that
stood out in this study ,due to its flexibility to apply it in
different scenarios. It was also found that China is the
country with the most indexed documents on this basis,
according to this issue.

Keywords— Financial Methods; Economic viability;
Bibliometric Study.

I.  INTRODUCTION

According to Capaz and Nogueira (2016), although
energy efficiency projects have great benefits in reducing
energy, it losses and contributes to the environment,
only these factors are not enough to attract investors.
Energy efficiency projects also need to be economically
viable, so that an external investment can be better
justified by those who intend to execute it. Thus, before
choosing to raise investment for a particular project, it is
necessary to calculate its economic viability.

www.ijaers.com

According to Neumann (2017), the economic viability
of a project is calculated through methods that aim at
analysing data in comparison to the target for this
particular project. That is different, companies have
different goals and therefore can make use of different
methods. What all companies have in common, regardless
of the method used, is the need to analyse the economic
efficiency of a particular project, by grouping all costs,
the value obtained must be less than the estimated value
that it can generate as revenues or benefits.

Based on this scenario, this study intends to address
eight financial methods that are considered more
compatible and recommended for economic feasibility
analysis for projects such as the application of
photovoltaic panels in a company located Macaé city / RJ
- Brazil. For this purpose,concepts and a bibliometric
study will be carried out regarding the selected methods,
with the objective of analyzing and identifying the
authors, periodicals, countries, type of publication and
areas of knowledge with the greatest publications on
financial methods. The aim of this study was to present
three practical application studies for each method
selected.

Il. REVIEW OF LITERATURE

According to Jaffe et al. (2015, p.443), "when
evaluating a project, we begin by determining the correct
discount rate and use the cash flows counted to determine
the Net Present Value." The author goes on to point out
that the first measure to be taken when determining the
flow of a company's cash flow is to analyse the activities
related to its operation, that is, all the movement that
composes its transactions involving products or services,
according to the purpose of the For Marques (2007, p.
07), "the true strength of the company, which really
matters for shareholders, is based on cash flow." The
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authorbases his assertion on the justification that the cash
flow presents a great variety of information to be
analysed, for example, payment deadlines in comparison
with the payment deadlines, reduction in the volume of
revenues, extrapolation of costs against the planned,
among others. According to Sebrae (2018), cash flow is a
"financial management instrument that projects for future
periods all the inflows and outflows of the company's
financial resources, indicating how the cash balance will
be for the projected period”. cash flow becomes a tool
that allows for more conscious decisions that affect the
overall outcome of the company. In the same way, cash
flow can be segmented according to the information to be
analysed, making the results more precise. For example,
the returns on investment and the costs of obtaining
resources are the interest paid, the interest dividends and
the interest (CRCRJ, 2018) Marques (2007, p.82) states
that "NPV is the difference between inflows and outflows
of money from an investment brought at prices of the
same date by the opportunity cost ". In practice, a basis
for comparison needs to be defined so that a more in-
depth analysis can be carried out and based on other
available investment options. To carry out the calculation,
attention must be paid to the use of a Minimum
Attractiveness Rate - TMA or Capital Cost adequately.
According to Camargo (2007, p.25), the minimum rate of
attractiveness - TMA corresponds to the devaluation rate
imposed on any future gain because it is not available at
the time. Your choice requires great care, because the
analysis of the same investment can show different results
", This statement reinforces the importance of using a set
of indicators to carry out the analysis of the financial
viability of any project in order to mitigate the risks of a
partial and poorly-based analysis.

Chenco (2009) points out that in the case of
discounted cash flow, for external factors and that may
directly interfere with their future results, such as the
country's economic situation or even at the global level.
This means that not always a project with good NPV -
Net Present Value or Internal Rate of Return will be, in
fact, good investment. In order for the investor to be able
to protect himself from the risks that cause incorrect
decision making, the author gives tips such as, for
example, asking about the reasons that lead the project to
present a positive NPV, if it is possible to produce and
distribute the product or service efficiently, and whether it
will be possible to market the product or service at an
attractive price to the final consumer. Regarding the
discount rate, Jaffe et al. (2015, p. 139), states that
"conceptually, the discount rate of a risky project is the
return that can be expected to be earned on a financial
asset of comparable risk." That is, discount rate is the rate
used so that the following portions of the cash flow are
deducted.
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These three instruments are related to each other, as
affirmed by Chengo (2009, p. 113), when stressing that
"present value, discount rate and equivalence of cash
flows are absolutely interconnected concepts.”

The Internal Rate of Return (IRR) central importance
in the decision-making process. Jaffe et al. (2015, p.143)
state that "as a general rule, IRR is the rate that makes the
NPV of the project zero." This method has as main
objective to gather the maximum information to facilitate
the analysis of the investor, taking into account internal
aspects ofthe project in question and focusing its analysis
on the issue that has the greatest impact on the overall
economic viability: the expected cash flow. According to
Gitman (2010) the Internal Rate of Return is composed
by the discount rate at which the NPV - Net Present
Value is equal to zero, since it reaches the same value of
the initial investment as the investment opportunity in
question. In practice, knowing the IRR of the project has
as purpose to compare this percentage with the interest
rates offered by the market, arriving at the conclusion that
it is a profitable investment or not (Jaen, 2009) Jaffe et al.
(2015) states that Payback is a way to focus attention only
on the projects that interest the company, according to its
estimated term of return. That is, if the company expects
to work with a maximum return of three years, it can
discard projects that have a return in term and analyse in
greater detail only those that meet the established
requirement. Chenco (2009) makes a comparison between
the use of Payback and NPV for the analysis of
investments, stating that the former is more suitable for
projects with higher risk involved, since the latter does
not take into account the time aspect of the investment.
When you talk about Payback, your analysis can still be
segmented according to the type of analysis you want to
do, which in the case of this method can be classified as
Simple Payback and Discounted Payback. According to
Fapan (2018), Simple Payback is the attainment of the
point at which the net related income is equal to the total
amount of the investment previously made.

Jano Payback Discounting the amounts received in the
form of net income are then counted so that they can be
compared to the initial investment volume, according to
the analysis method used. "Another method used to
evaluate projects is the so-called ILL. It is the quotient of
the present value of the future cash flows expected after
the initial investment divided by the amount of the initial
investment. "(JAFFE ET AL, 2015, p.154) The
profitability index is used to evaluate capital budget
projects. This considers the value of money at current
time, and can be used at the beginning for the selection of
projects under capital rationing conditions (GITMAN,
2010).

The analysis of the result obtained in the operation
performed to find out the IL of the determined project is
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quite simple, as stated by Bourdeux-Rego et al. (2013) by
checking that the result is smaller, greater than or equal to
1. If it is less than 1, it means that the investor will at least
get his investment back, and will have a return
proportional to how much greater than 1 is the result. If
the IL is equal to 1, the investor should know that he will
have his investment recovered, however, at the same rate
as was initially required. However, if the IL is less than 1,
it means that there will be no return of the invested
amounts, meaning losses to the investor.

According to Romeiro Filho (2011) Return on
Investment - ROI "measures the return on investment
made and accounted for in months in which it will be
amortized and then start to generate profits."” The author
stresses that the calculation of ROI can be done in several
ways, according to the need for analysis. For example, by
dividing net income by total assets, the investor will know
the percentage of return offered by the company. Already
dividing liquid by the invested amount, it will be possible
to know the percentage value of investments. By doing
this last operation in reverse, the investor will find the
time it takes to recover the invested capital.

1. METHODOLOGY

The methodology selected for the elaboration of this
work was the bibliometric study, since this one has the
intention to present the scientific contributions on a
certain theme or phenomenon (JUNG, 2004). It performs
the state of the art through investigation or screening of
the scientific production (OKUBO, 1970). In this way, a
research will be carried out using key words related to
eight different financial methods of economic analysis,
having as base the Base Scopus, being accessed through
the CAPES Platform. Financial methods are used to aid in
the control and achievement of a company. This study
intends to address eight financial methods that are most
commonly used to analyse economic viability in
companies, and thus, analyse them fromthe point of view
of the application of the photovoltaic panels in a company
located in the municipality of Macaé / RJ. For this
purpose, concepts and a bibliometric study will be carried
out regarding the selected methods.

The model used is the one proposed by Costa (2010),
which is divided into six steps. The definition of the
sample of the research, the research in the sample, the
identification of the periodicals and of the authors with
the greatest number of publications on the subject, a
survey of the production chronology, identifying cycles of
higher production and the selection of articles for
composition of the “starting nucleus" for the
bibliographical research. In this scenario, the objective is
to analyze and identify the authors, periodicals, countries,
type of publication and areas of knowledge in a large
number of publications about eight financial methods.
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The aim was to present three practical applications of the
studied theme for each selected method.

3.1 Regarding the purpose

Concerning technical procedures, this is a theoretical-
conceptual article, exploratory in nature and approach to
qualitative research, inspired by the method, suggested by
Costa (2010), to carry out the systematized literature
review.

3.2 As to the methods

The work will follow six proposed steps: definition of
the sample of the research, use of the keywords in the
research of the samples, identification of the journals with
the largest number of articles published on the theme, to
carry out the identification of the authors with the greatest
number of publications, the chronology of production is
lifted, so that the cycles of greater production are
identified. Finally, the articles are selected for the
composition of the "starting nucleus" for the bibliographic
research to be carried out. The database used was Scopus
Elsevier, accessed in January of 2018, through the Portal
of Periodicals of Capes. Exclusion filters were not used so
that the document range of the area found was larger. The
search criterion were established for the purpose of
broadening the publications on the eight financial
methods chosen. Table 1 shows the results obtained in the
research.

Table.1: Keywords

Method Keywords Results
Valor Presente “Net” AND “Present” 17 187
Liquido — \VPL AND “Value” '
Taxa Interna de “Internal” AND “Rate” 4610
Retorno — TIR | AND “of” AND “Return” '

Indice de

. “Profitability” AND
Lucratividade — rofitability 2.797
“Index”
IL
Payback
_y “Simple” AND “Payback” 769
Simples
Payback “Discounted” AND 304
descontado “Payback”
Taxa Minima
L. “minimum” AND “attracti
de Atratividade veness” AND “rate” 55

- TMA
Fluxo de Caixa “Cash” AND “Flow” 14.521
Retorno sobre | . s
Investimento _ Re”mf AND On,, AND 35.152

RO Investment

IV. RESULTS AND DISCUSSION
In this stage, the documents were analysed and a
sample of articles was designed for each of the eight
methods, and of these samples, three will be presented in
brief summary formats. These were considered by the
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author as the most relevant on the topics, since they are
the most cited according to the Scopus data base. Thus,
using this nucleus, graphs are presented here containing
these publications, insofar as it relates to the quantity of
publications per year, which authors published on the
topic, where are the origins of the articles, as well as their
affiliations. The amounts of publications by country and
by area are also shown, presenting those that are
highlighted

4.1 Net Present Value — VPL

For this method, the words "Net" AND "Present"
AND "Value" were used as search terms, returning a total
of 17,187 results.

4.1.1 Year of publication

The data contained in figure 1, illustrated below,
demonstrate through graphic the frequency between
2000-2018.

2000 je—— 318
2002
—— 387
2004

2006 _ 539

2008 643

Year
-~
(o3
@

2010 806

2012 927

B 1014

2014 1137
171
2016 1244
1223

2018w 108 i ,
0 500 1000 1500
Publications
Figure 1 Graph of frequency of publications per year in
the period 2000-2018

Source: Adapted from Scopus (2018).

It is possible to observe that, as of 2003, there was a
progression in the publication values. The year 2017 is
the one with the highest volume of publication, while the
year 2018 presents 108 articles published until the date of
the research.

4.1.2 Authors who published on the subject

The data contained in Figure 2, illustrated below,
demonstrate through the graphic the authors with the
highest frequency of publications per year in the period
2000-2018ch.
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Economides M.J. — 22
Dimitrakopoulos R. — 23
Cucchiella F. =23
Grossmann LE. } 24

Bogotaj M. — 2
Grubbstrom RW. 26
Schiozer D.J. = 28
Reynolds A.C. ——

Jansen J.D. — 32

Durlofsky L.J. _ 32
0 10 20 30 40
Publications

Figure 2 Graph of authors with higher frequency of
publication
Source: Adapted from Scopus (2018)

Authors

It can be verified with the image that among the
authors who publish more on the subject, stand out
Durlofsky L.J. and Jansen J.D., with 32 publications.

4.1.3 Source of publication
The data contained in Figure 3, illustrated below,
demonstrate through the graphic.

International Journal Of Production... “— 72
Energy Procedia  EG_—_— 77
Lecture Notes In Computer Science... | EG—————— 53

Renewable Energy  G—G— 06

Engineering Economist
Applied Energy

Energy Policy 91
European Journal Of Operational... . FEG—-—_—— 00
Proceedings SPE Annual Technical...
Energy

Periodic

0 50 100
Publications

Figure 3 Graph of journals with higher frequency of
publication
Source: Adapted from Scopus (2018)

4.1.4 Affiliation

The data contained in Figure 4, illustrated below,
demonstrate the most frequently affiliated frequently
published.
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Pennsylvania State University '
Carnegie Mello University
Imperial College London

g University Of Alberta
'g Delft University of Technology |
,:;_: Massachusetts Institute of Technology

g Texas Aand M University
= CNRS Centre National de la Recherche...

Stanford University 124
Chinese Academy of Sciences

Publications

Figure 4 Graph of affiliations with higher frequency of
publication
Source: Adapted from Scopus (2018)

4.1.5 Number of publication by country

The data contained in Figure 5, illustrated below,
demonstrate the most frequently published countries
through the graphic.

France F 552
ltaly | G43
Brazil _ 661
India 701

Australia | 723

Canada b 872

Germany 7‘=933
United Kingdon | 132
China _ 1190
United States |

Countries

4931

0 1000 2000 3000 4000 5000
Publications
Figure 5 Graph of the countries with the highest
frequency of publication
Source: Adapted from Scopus (2018)

As shown in the image, the United States continues to
lead among the countries that publish on the financial
method in question, with 4,931 publications, far above the
others, such as China (1,190), United Kingdom (1,132)
and Germany (933).

4.1.6 Number of publication by areas

The data contained in Figure 6, illustrated below,
demonstrate through the graphic the areas of knowledge
with the highest frequency of publication.
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0 100 200

Social Sciences :— 1230
Business Management and Accounting _IEG_—_— 1336
Economics Econometrics and Finance A_ 1396
Medicine |G—— 1628
Computer Science |EE——————— 1636
Earth and Planetary Sciences :_ 2389
Energy S 2567
Environmental Science A_ 2925
Agricultural and Biological Sciences | 3259
Engineering ’_" 3954
0 1000 2000 3000 4000
Publications

knowledge area

Figure 6 Graph of knowledge areas with the highest
frequency of publication
Source: Adapted from Scopus (2018)

Among the areas that can be seen, we highlight
Engineering, Agriculture and Biological Sciences and
Environmental Sciences.

4.1.7 Analysis of articles

In Table 2 we present the articles selected as most
relevant by the author, which were provided by the data
base.

Table 2: Selected Articles for the Net Present Value

Method - NPV

Title Author Year Citations
Managerial
discretion and | oriz R | 1090 | 110
optimal financing
policies
Valuation  and
clean surplus
accouthmg for | FELTHAM G. 1995 73
operating  and A.etal.
financial
activities
The effects of
management
buyouts o1 KAPLAN, s. | 1989 456
operating
performance and
value
On the welfare
significance  of
national product WEIl\'I/'|ZI\L/IAN, 1976 365
in a dynamic T
economy
A real option
approach to
renew_al_)le AGATON, C. 2018 0
electricity B. etal
generation in the
Philippines
Source: Adapted from Scopus (2018)

Page | 40



https://dx.doi.org/10.22161/ijaers.5.9.6
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.5.9.6

[Vol-5, Issue-9, Sept- 2018]
ISSN: 2349-6495(P) | 2456-1908(0)

Stulz (1990) examined the financing policies of a
holding company owned by atomistic shareholders that
did not observe cash flows or management investment
decisions. It was observed that the administration receives
investment benefits and invests as much as possible. Once
the cash flow is very low, the author guides the financing
of all projects net present positive value, thus, their claim
will not be credible when cash outflow is really low.
Consequently, management will be forced to invest very
little when cash flow is low and should choose to invest
more when it is high. Funding policies, by influencing
resources under management's control, can reduce the
costs of overinvestment.

Kaplan (1989) presented evidence of changes in
operating results for a sample of 76 large management
buyouts of public enterprises that were completed
between 1980 and 1986. It was noted that in the three
years following the purchase, these companies
experienced increases in operating income (before
depreciation) and a decrease in capital expenditures and
increases in the cash flow. Thus, according to operational
changes, the average increases in market value (adjusted
for market returns) are 96% and 77% of the two months
before the purchase announcement for the post-purchase
sale. It has been noted that the evidence suggests that
operational changes are due to improved incentives rather
than layoffs or managerial exploitation of shareholders
through inside information.

The authors evaluated the attractiveness of investing
in renewable energy sources by continuing to use oil for
electricity generation. The method used was the real
options approach to analyze how the time of investment
in renewable energy depends on the volatility of the price
of diesel, the price of electricity and the externality for the
use of oil. In their results, they presented a Net Present
Value - NPV positive for investment in renewable energy.
Under uncertainty in oil prices, dynamic optimization
looks at how it expects or delays investment in renewable
energy in losses. Reducing the local price of electricity
and incorporating negative externalities favors investment
in renewable energy over continued use of oil for
electricity generation. They concluded that the real
options approach emphasizes flexibility when making
investment decisions. In the latest energy regime in the
Philippines, replacing renewable energy is a better option
than continuing to import oil for electricity generation.
Politics should aim to support investment in maize-
sustainable energy sources, imposing externalities for the
use of oil or reducing the price of electricity (AGATON
et al, 2018)

4.2 Internal Return Rate - IRR
Using the keywords "Internal™ AND "Rate™ AND "of"

AND "Return", search done for publications on the
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Internal Rate of Return (IRR) method returned 4,610
results, which were incorporated into the database for the
analysis.

4.2.1 Year of publications

The data contained in Figure 7, illustrated below,
demonstrate through the graphic the frequency of
publications per year in the period 2000-2018.

2000 -_ 78
| —

2004 pe——— 106

— 14

2006 _j—— 132
J— 110

2008 _— |34

g 191

2010 _ 201

H 207

2012 S )33

, 230

2014 287
i 282
2016 ) 326

2018 09 : ; ; . . :
0 50 100 150 200 250 300 350 400

Year

381

Publications
Figure 7 Graph of frequency of publications per year in

the period 2000-2018.
Source: Adapted from Scopus (2018)

The same behaviour was observed previously, that is,
the one with the greatest publication was 2017 and the
year 2018 already presents 29 publications until the
publication of this research.

4.2.2 Authors who published on the subject

The data contained in Figure 8, illustrated below,
demonstrate through the graphic the authors with greater
frequency of publication.

Talavera D.L.
Goering H.L.
HuG. _

Gonzalez R.
Brown R.C.
Guevara J.C. |
Bonomi A.

Mohr R.
Hajdasinski M.M.
Magni CA.

Authors

14

0 5 10 15
Publications

Figure 8: Graph of authors with higher frequency of
publication.
Source: Adapted from Scopus (2018)

The data collected allow us to verify that, among the
authors, we highlight Magni, CA with 14 articles
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published, and Hajdasinski, MM and Mohr, R. with 11
publications each.

4.2.3 Source of publication

The data contained in Figure 9, illustrated below,
demonstrate through THE GRAPHIC the periodicals
with greater frequency of publication.

Costs and Agribusiness

Acta Horticulturae

Renewable and Sustainable Energy
Energy Policy

Energy Conversion And Management
Applied Energy

Energy

Periodic

Renewable Energy
Journal Of The American Chemical...
Engineering Economist

Publications
Figure 9: Graph of journals with higher frequency of
publication
Source: Adapted from Scopus (2018)

In Figure 9, it is noticed that a Brazilian newspaper
called Cost agrobusiness is among the list, however, it
occupies the last position among the most published. The
highlight is for the Engineering Economist, with 71
publications.

4.2.4 Affiliation

The data contained in Figure 10, illustrated below,
demonstrate through the graphic the affiliations with the
highest frequency of publication.

UCBerkeley _ummmm—— 19
Stanford University e— 20
University of Winsconsin Madison _— 21
University of Toronto — |

University of Florida 4_ 23

Universidade deSao Paulo - USP ;ﬁ 23

Universiteit Stellenbosch _ EG—_—— 3

UNESP - Universidade Estadual Paulista ﬁ 25
Texas Aand M University | IEG_—_———————————— 0
North carolina State University _I 30

0 10 20 30 40
Publications

Institutions

Figure 10. Graph of affiliations with higher frequency of
publication
Source: Adapted from Scopus (2018)

It is possible to observe that there are two Brazilian
universities in the list, being University of Sdo Paulo
(USP) with 23 publications and the State University of
Séo Paulo (UNESP) with 25. However, the main ones are
North Carolina State University with 30 publications and
Texas A and M University with 29 published articles.

4.2.5 Number of publication by country
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The data contained in Figure 11, illustrated below,

showthe most frequently published countries through the
graphic.

Spain f
Australia
India |
Germany i
Italy
Canada
Brazil
China |
United Kingdom ]
United States

Countries

1358

T T T T T

0 250 500 750 1060 1250 1500
Publications
Figure 11: Graph of the countries with the highest
frequency of publication
Source: Adapted from Scopus (2018)

The United States remains the leading among the
other countries, common publication number well above
all others, with 1,358 publications, while the second place
(United Kingdom) has only 265 publications.

IV.2.6 Publication Number by Areas

The data contained in Figure 12, illustrated below,
show the areas of knowledge with the highest frequency
of publication through the graphic.

Earth and Planetary Sciences _ 217
Chemical Engineering — 306
Business Management and Accounting _ 409
Social Sciences | EE—— 43
Economics Econometrics and Finance | E—-—————— 575
Environmental Science ﬁ_ 592
Agricultural and Biological Sciences | IEEG_—_————— 757
Energy |— 15
Medicine | EG———— 032
Engineering _ 103‘3

Knowledge area

0 200 400 6(;0 860 1000 1200
Publications
Figure 12: Graph of knowledge areas with the highest
frequency of publication
Source: Adapted from Scopus (2018)

The publications were grouped in 10 knowledge areas,
as shown in Figure 12. The Engineering stands out with
1,038 published articles, followed by Medicine, with 832
publications and Energy with 815.

4.2.7  Analysis of articles
In Table 3 we present the articles selected as most
relevant by the author provided by the database.

Table.3: Selected Articles for the Internal Rate of Return
(IRR) Method

Title | Author | Year | Citatio |
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ns
Combustion in
- SYRED, N.
swirling  flows: A 1974 350
. et al.
review
School subsidies for
the poo.r: Evaluating [ SCHULTZ, 2004 316
the Mexican Progresa T.P.
poverty program
Economic
. . KRUEGER,
considerations and 2003 247
. A.B.
class size
Migration incentives,
migration types: t.he STARK, O. 1991 246
role of relative et al.
deprivation
Some formal
connections between
. PEASNELL,
economic values and KV 1982 203
yields and accounting Y
numbers

Source :Scopus (2018)

Schultz (2004) sought to evaluate how the Progress
program, which offers low-income students in rural areas
of Mexico, affected the number of enrolments made. Poor
children residing in communities randomly selected to
participate in the early phase of Progression compared to
those residing in other (control) communities. The pre-
program comparisons verify the design and the difference
estimators of the double effect program effect on the
treatment are calculated by grade and sex Probity models
are also estimated as to the probability of enrolment of a
child, controlling the additional characteristics of the
child, their parents, local schools and community, and the
friction of the sample to assess the sensitivity of program
estimates.

These estimates of the short-term effects of the
program on enrolment are extrapolated to lifelong
schooling and the gains of adults to approximate the
internal rate of return on public school subsidies are likely
to increase expected private salaries. A recent study found
empirical evidence that the initial relative deprivation of
families in their referenced village group plays a
significant role in migration from Mexico to the US.
Controlling the initial absolute income and expected
income gains from migration, appropriation of
households to participate of international migration was
directly related to the relative deprivation of families.
The rationale for the analysis is threefold. First, there is
reason to expect that papal of relative deprivation is
different between international migration and migration
within a country, as explained below. Second, the sharp
discontinuities in human capital returns between work of
the country of origin and the host country may affect the
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ability of families that differ in their human capital
endowments to achieve income earning gains through
international migration. Third, a relative deprivation
approach to migration has important implications for
developmental politics. In section | of the paper, they
described the model of relative deprivation of migration
and presented an illustration of the divergent political
implications of a model of relative deprivation versus an
absolute income model. In section 11, a migration decision
model is estimated and used to explore open and relative
income motives for internal and international migration in
a sample of rural Mexican households, as well as to test to
what extent the labour market discontinuity shapes the
choice of migrant destination. In Section Ill the
conclusions were presented (STARK et al., 1991).

Peasnell (1982) presented a series of results
concerning the relation between accounting and
accounting values and income and economic values.
Some of the results have appeared before in the literature
and some are new. These were gathered together in a
common analytical framework to demonstrate their
formal and mathematical character. It is shown that the
present value can be obtained by discounting almost all
profit numbers; that the accounting rates of return define
a discount function directly analogous to the structure of
the term and the internal rate of return; and that the
internal rate of return can be expressed as a linear sum
weighted return rates.

4.3 Profitability Index — IL

Con the keywords "Profitability” AND "Index', the
search returned 2,797 newspapers. These data will be
used for the analyzes shown below.

4.3.1 Year of publications

The data contained in Figure 13, shown below,
demonstrate through the graphic the frequency of
publications in the period 2000-2018.

2000 |jwmm 23
2002
2004 i—— 58

84
= 2008 | 127
3 ] 188
> 2010 221
‘ 225
2012 211
209
2014 225
‘ 27
2016 7 244
i 239
2018 Tm 17
0 100 200 300
Publications
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Figure 13. Graph of frequency of publications per year in
the period 2000-2018
Source: Adapted from Scopus (2018)

It can be verified that from the year 2000 there was a
gradual increase in the number of publications. However,
the year 2016 presented a number of published articles
greater than the year 2017, 244 and 239, respectively.

4.3.2 Authors who published on the subject

The data contained in Figure 14, illustrated below,
demonstrate through the graphic the authors with the
highest frequency of publication.

Bekiros S.D. ESS— O
Tarsitano MAA.  p— 7
Lopes MA _|— 7
Bemy D.P. — 7
Amer PR. _[— 7
Jurado . — O
LiS. — 10
Zhang X. 7‘_ 1
LeiY, I——
ChenATP. — 12
0 5 10 15
Publications

Figure 14. Graph of authors with higher frequency of
publication
Source: Adapted from Scopus (2018)

Authors

According to the data presented in Figure 14, the most
influential periodic in this theme is the Indian Journal of
Agronomy with 31 publications, followed by the Expert
Systems with Application, with 27, and Journal of Dairy
Science, with 24

4.3.3 Membership

The data contained in Figure 15, illustrated below,
demonstrate through the graph the most frequently
published affiliations.

Texas A and M University ﬁ:— 14
Harbin Institute of Technology e 14
Universidad de Jaen _— 16
Islamic Azad University — 19
National Chiao Tung University Taiwan __— 19
Zhejiang University — e— 19
Universidade de Sao Paulo - USP _ ee— 20
Indian Agricultural Research Institute _ ———— 2|
Indian Council of Agricultural Reasearch A‘_ 22
UNESP - Universidade Estadual Paulista — 33 ‘

Institutions

0 20 40
Publications

Figure 15: Graph of affiliations with higher frequency of
publication
Source: Adapted from Scopus (2018)
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A significant point of the data presented in Figure 15
is that the State University of S&o Paulo (UNESP) is the
highlight among the institutions that study and publish on
the Profitability Index (IL) method, after which two
Indian institutions, the Indian Council of Agricultural
Research an Indian Agricultural Research Institute.

4.3.4 Number of publication by country

The data contained in Figure 16, illustrated below,
demonstrate through the graphic the countries with the
highest frequency of publication.

Iran
Spain
Taiwan
ltaly
United Kingdon
Australia
Brazil

Countries

India |
United States
China

420
430

0 200 400 600
Publications
Figure 16. Chart of the most frequently published
countries
Source: Adapted from Scopus (2018)

The data show that Brazil is once again among the
leading countries provided by the database, fourth place
after China (430), the United States (420), and China
(430). India (196).

4.3.5 Publication Number by Areas

The data contained in Figure 17, illustrated below,
demonstrate through the graphic the areas of knowledge
with the highest frequency of publication

Decision Sciences 203
Mathematics _— 210

@©

o Social Sciences EE—— 235

i Energy s 259

_g) Environmental Science 284

2 Computer Science 424

g Economics Econometrics and Finance 440

5 Business Management and Accounting 542

Engineering — 666

Agricultural and Biological Sciences | EEG———— 715
T T T T 1

0 200 400 600 800

Publications

Figure 17. Graph of knowledge areas with the highest
frequency of publication
Source: Adapted from Scopus (2018)

As can be analysed, the areas of knowledge that
published the most were: Agriculture and Biological
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Sciences with 715 publications, Engineering with 666 and
Management and Accounting with 542.

4.3.6 Analysis of articles

In Table 4 are presented the articles selected as most
relevant by the author provided by the database in the
Lucratively - IL method.

Table.4: Selected Articles for the Profitability - IL

Method
) Citatio
Title Author
Year ns
Customer
satisfaction,
productivity, and
- ANDERSON, E.
profitability: 1997 558
. W.etal
Differences
between  goods
and services
The impact of
culture and
HANIFFA, R. M.
governance on 2005 348
. etal
corporate social
reporting
Annual report
readability,
current earnings, LI, F. 2008 294
and earnings

persistence

Associations
between
corporate
characteristics
and  disclosure
levels in annual
reports: A meta-

AHMED, K. etal. [ 1999 264

analysis

The determinants

of voluntary

flrlanual RAFFOURNIER, 1995 937
disclosure by B.

SWiss listed

companies

Source: Adapted from Scopus (2018)

In order to investigate whether there are conditions of
exchange between customer satisfaction and productivity,
a school of thought is analysed that argues that customer
satisfaction and productivity are compatible, since
improvements in customer satisfaction can reduce time
and effort to commit returns, rework, guarantees, and
complaint management, while reducing the cost of
making future transactions. Importantly, increasing
customer satisfaction can increase costs as it often
requires efforts to improve product attributes or product
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design. A useful conceptual framework is developed to
address these contradictory points of view. (Anderson,
EW et al.) The model predicts that customer satisfaction
and productivity are less likely to be compatible when: 1)
customer satisfaction is relatively more dependent on
personalization, the degree to which the company's supply
is reliable, standardized and free from disabilities; and 2)
when it is expensive to provide high levels of
customization and standardization simultaneously. The
central feature of this database is the set of customer
satisfaction indexes provided by the Swedish Customer
Satisfaction Barometer (SCSB). The SCSB provides a
uniform set of comparable company performance
measures based on the customer and provides a unique
opportunity to test the hypotheses of the study. The
findings indicate that the association between changes in
customer satisfaction and changes in productivity is
positive for goods but negative for services. In addition,
while customer satisfaction and productivity are
positively associated with ROI for goods and services, the
interaction between the two is positive for goods but
significantly less for services. Taken together, the results
suggest support for the contention that compensation is
most provable for services. Thus, concurrent attempts to
increase customer satisfaction and productivity are likely
to be more challenging in these industries. The findings
should provide motivation for future research on the
nature of customer satisfaction and productivity, as well
as appropriate ethical strategies for each. (HANIFFA, R.
M. ET AL) It is worth noting that this is a problemthat is
not only important today but will certainly become even
more important in the future. As service growth continues
and global markets become increasingly competitive, the
importance of customer satisfaction will also increase. In
order to compete in such a world, companies must find
the right balance between their efforts to compete
efficiently and their efforts to compete competitively
(Anderson et al, 1997) Since 1961, accounting
researchers have investigated associations between
corporate characteristics and disclosures in annual
corporate reports. It was observed that the results
consistently showed that company size and listing status
were significantly associated with disclosure levels, while
mixed results were found for leverage, profitability and
size of the audit firm. The authors aimed to integrate
previous disclosure studies and to identify the underlying
factors that caused the apparent variation in results.
(Anderson et al., 1997). The method used was the meta-
analysis of 29 studies, so it was possible to confirm
significant and positive relationships between levels of
disclosure and corporate size, listing status and leverage.
However, no significant associations were found between
the corporate profitability or the size of the audit firm,
with aggregate levels of disclosure. As a conclusion, this
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study also found that, in addition to the sampling error,
the results are driven by differences in the construction of
the dissemination index, differences in the definition of
the explanatory variables, and differences in search
configurations (AHMED ET AL, 1999).

Raffournier (1995) aimed to relate the extent of
disclosure in the annual reports of Swiss companies, in
order to list the possible determinants that represent the
political and agency costs. The object of the study was
chosen because, prior to the implementation of the new
company law on 1 July 1992, Switzerland's disclosure
requirements were very low, so that most of the content
of the annual report could be considered as voluntary
disclosure. The sample included the 1991 annual report of
161 industrial and commercial companies. Where the
extent of disclosure is measured by an index based on
information the disclosure of which is required by the
four and seventh directives of the European Union.
Independent variables are measures of firm size, leverage,
profitability, ownership structure, internationality, auditor
size, percentage of fixed assets and type of industry.
Relationships are evaluated using univariate analyses and
multiple regressions. The main result is that size and
internationality play an important role in the
dissemination of companies, large and internationally
diversified companies that tend to disclose more
information  than  purely  domestic = companies.
(RAFFOURNIER, 1995).

4.4 Simple Payback

For this method, periodic searches were performed
using key words "Simple" AND "Payback", which ended
up returning 769 results. With this information, different
perspectives, such as the year of publications, most
published authors, origin of publications, among others,
will be analysed from this topic.

4.4.1 Year of publications

The data contained in Figure 18, illustrated below,
demonstrate through the graphic the frequency of
publications per year in the period 2000-2018

2000 Te— 9

2002 |jm— g
2008 |— 20

2006 — 33

2008 |e— 03

2010 i e—— 33

Year

2012 | - 45
| 43
2014 | 42
] 48
2016 50
J 82
2018 === 6 . : ; .
0 20 40 60 80 100
Publications

Figure 18. Graph of frequency of publicationsper year in
the period 2000-2018
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Source: Adapted from Scopus (2018)

It should be noted that there is a growing trend in
publications. The largest anode publication was 2017,
with 82 publications, and the year 2018 is already with 6
scientific works until the moment of the realization of this
research

4.4.2 Authors who published on the subject

The data contained in Figure 19, illustrated below,
demonstrate through the graphic the authors with the
highest frequency of publication.

Cardenas-Lailhacar C. —— 4
Claridge D.  — 4
Cameron D. -‘h 4
Wising U. — 5
» Riemer K. — 5
_8 Bemtsson 7. e 5
5 Turner W.D. — 6
= Minichiello F. _e— G
Anon _‘_ 6
Stuart P. 4_ 10

1

o

5 10 15
Publications

Figure 19: Graph of authors with higher frequency of
publication

Source: Adapted from Scopus (2018)

It is already a great highlight for the writer Stuart P.,
who has 10 articles published, still 40% ahead of the
second, third and fourth post that have only 6 publications
each.

4.4.3 Source of publication

The data contained in Figure 20, illustrated below,
demonstrate through the graphic the periodicals with the
highest frequency of publication.

Annual Meeting Of The Pulp And Paper...

Renewable And Sustainable Energy...
Energy Procedia

Renewable Energy |

Energy Conversion And Management

Applied Thermal Engineering

Periodic

Energy Engineering Journal Of The...
Energy |

Energy And Buildings

ASHRAE Transactions

Publications
Figure 20. Graph of periodicals with higher frequency of
publication
Source: Adapted from Scopus (2018)

The 10 most relevant journals provided by the
database are shown in Figure 29. Most published was
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ASHRAE Transaction (25), followed by Energy and
Buildings (24).

4.4 .4 Affiliation

The data contained in Figure 21, shown below,
demonstrate through the graphic the affiliations with the
highest frequency of publication.

KNR Rconsult
Universite de Montreal

Chalmers University of Technology
University of Florida

Pennsylvania State University
U C Berkeley |

Universita degli Studi di Napoli Federico Il

Texas Aand M University | 13
Ecole Polytechnique de Montreal 13
Lawrence Berkaley National Laboratory 15
T T 1

0 10 20
Publications

Institutions

Figure 21. Graph of affiliations with higher frequency of
publication
Source: Adapted from Scopus (2018)

The institution that most republished on this financial
method was Lawrence Berkeley National Laboratory,
with 15 scientific papers, followed by
EcolePolytechnique de Montreal, with 13 and Texas A
and M University with the same number.

4.4.5 Number of publication by country

The data contained in Figure 22, illustrated below,
demonstrate through the graphic the countries with the
highest frequency of publication.

Sweden 1- 16
China 4‘- 17
Australia Wl 18

Iran jﬁ 19
Turkey e 21
ltaly — 27
India mem—m 38
United Kingdon s 42
Canada s 43
United States 7_ 244

Countries
o —

L

1

=L

0 100 200 300
Publications
Figure 22. Graph of the countries with the highest
frequency of publication
Source: Adapted from Scopus (2018)

The United States appears as absolute leader in the
publications, responsible for 244 of them. In second place
is Canada with 43 publications and third with 42.

4.4.6 Number of publications per area

The data contained in Figure 23, illustrated below,
demonstrate through the graphic the areas of knowledge
with the highest frequency of publication
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Physics and Astronomy |
Social Sciences |
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Business Management and Accounting |
Materials Science

Chemical Engineering
Environmental Science

Energy |
Engineering

knowledge area

37
384
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Publications
Figure 23. Graph of knowledge areas with the highest
frequency of publication
Source: Adapted from Scopus (2018)

It can be noted, Figure 23, that the most published
areas of knowledge were Engineering, with 384
publications and Energy with 371, well in front of the
third place, Environmental Sciences, which had only 101
publications.

4.4.7 Analysis of articles
In Table 5 we present the articles selected as most

relevant by the author provided by the database.

Table.5: Selected Articles for the Simple Payback Method

Citatio
ns

Title Author Year

Improved performance
and stability in

CHUANG et
quantum dot solar al ¢ 2014 588
cells through band '
alignment engineering

Simulink  model for
economic analysis and
environmental impacts
of a PV with diesel-
battery  system for
remote villages

WIES et al. 2005 125

Cost of solar energy

generated using PV ZE;MAN 2007 119
panels '
Dewatering of
microalgal culture for
biodiesel production: DANQUAH
Exploring polymer 2009 114
. etal.
flocculation and
tangential flow
filtration
Intelligent speed
ada.ptatlon: Accident | CARSTEN 2005 109
savings and cost- | etal.
benefit analysis
Source: Scopus (2018)
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Chuang et al. (2014) observed that the processing of
solutions is promising for the realization of low cost,
large areas, flexible and light photovoltaic devices with
short and high power return time specific. But in contrast,
solar cells based on generally reported organic, inorganic
and hybrid materials suffered from low air stability,
requiring an inert atmosphere processing environment or
high temperature processing, which increases the
complexities and manufacturing costs. According to
Rehman et al. (2007), the manufacturing conditions low
temperature and good atmospheric stability remains a
great technical challenge, which can be approached, as
demonstrated by the authors, with the development of
ZnO | PbS quantum solar cells processed in ambient
temperature solution. It was observed that by including
the alignment of the quantum dots layers through the use
of different ligand treatments, a certified efficiency of
8.55% was obtained. In addition, the performance of
encapsulated devices remains unchanged for over 150
days of airborne storage. This material systemintroduces
a new approach to the goal of stable high performance
solar cells, compatible with simple solution and
deposition processes on flexible substrates. Wies et al.
(2005) sought to discuss the economic analysis and the
environmental impacts of the integration of a
Photovoltaic Matrix (PV) in energy systems diesel-
electric to remote villages. Thus, MATLAB Simulink was
used to combine the load with the demand and to
distribute the electrical production between the PV and
the diesel-electric generator. Since the economical part of
the model calculates the fuel consumed, the kilowatt hour
obtained per gallon of fuel supplied and the total cost of
the fuel. The simulations were based on a real system in
the Alaskan remote community of Lime Village were
performed for three cases: 1) diesel only; 2) diesel
battery; and 3) PV with diesel battery using a period of
one year.The simulation results were used to calculate the
energy return, the simple return time for the PV module
and the avoided CO2, NOx and PM costs. The post-
simulation analysis includes the comparison of the results
with those expected by the Hybrid Optimization Model
for Electric Renewable Energies (HOMER). The life
cycle cost (LCC) and the air emissions results from the
Simulink model were comparable to those predicted by
HOMER. (WIES et al.,, 2005) Rehman et al. (2007) used
the daily mean of solar radiation and data fromthe sun to
study the distribution and solar duration over Saudi
Arabia. The analysis also included the production of
renewable energy and the economic evaluation of a power
plant connected to the photovoltaic network of 5 MW
installed for electricity generation. The study used the
RetScreen software for energy production and economic
evaluation. In their results, it was verified that global
solar radiation varies between a minimum of 1.63 MWh /
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m2 year-1 in Tabuk and a maximum of 256 MWh / m2
year-1 in Bisha, while the average remained as 2.06MWh
/ m2 year-1. The duration of sunlight ranged from 7.4 to
9.4 h with a mean of 8.89 h. It has also been found that
the specific yield varies from 211.5 to 319.0 kWh / m 2,
with a mean of 260.83 kWh / m 2. The renewable energy
produced each year from the 5 MWp installed capacity
plant ranged from 8196 to 12,360MWh while the average
remained at 10,077 MWh / year-1. Economic indicators,
such as the internal rate of return, the simple recovery
period, the positive cash flows, the net present value, the
annual economy of the life cycle, the profitability index
and the cost of producing renewable energy showed that
Bishah was the best site for Power Plant Development
based on PV and Tabuk the worst. From an
environmental point of view, it has been found that
approximately 8182 tonnes of greenhouse gases are
prevented from entering the local atmosphere every year.
(REHMAN et al., 2007)

4.5 Discounted Payback

For the performance of the searches related to the
PaybackDescontado method, the keywords "Discounted™
AND "Payback", return as data were used 304 results.

4.5.1 Year of publications

The data contained in Figure 24, illustrated below,
demonstrate through the graphic the frequency of
publications per year in the period 2000-2018.

2000 jm— 5
— 3
2002 _j—
_—
2004 == 2 5
2006 == )
e——=a 5
» 2008 _pe—
3 — 10
> 2010 e—— 11
_ —— 1]
2012 ——— |3
| e ')
2014 26
i 33
2016 38
43
2018 =3 ; : ; :
0 10 20 30 40 50

Publications
Figure 24. Graph of frequency of publicationsper year in
the period from 200-2018
Source: Adapted from Scopus (2018).

Following the trend presented in the other methods
already analyzed, the anode 2017 was the year that
obtained the largest publication in the temporal cut, with
43 publications, followed by the year 2016 with 38. The
year 2018 already presents published works (3) as can be
seen in Figure 24.
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Figure 25: Graph of authors with higher frequency of
publication Figure 27 shows the institutions most engaged in the

Source: Adapted from Scopus (2018))

Analyzing the main authors represented in Figure 25,
it can be seen that Cucchiella, F. and D'Adamo, I. stand
out among the others because they have more than two
thirds of the list, Rosa, P., which presents only 5
published works on 12.

4.5.3 Source of publication

The data contained in Figure 26, illustrated below,
demonstrate through the graphic the most frequently
published periodicals.

Journal Of Cleaner Production

LII
IS

Espacios

(LIS

Energies
Applied Energy

Renewable And Sustainable Energy...
Energy Procedia

Ul

Newspapers

|

Costs and Agribusiness
Energy Conversion And Management

=]
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|

o
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o

Publications

Figure 26: Graph of journals with higher frequency of
publication

The main journals presented as a result of the energy-
related research data are Energy, Energy and Buildings
and Energy Conversation and Management.

4.5 .4 Affiliation

The data contained in Figure 27, illustrated below,
demonstrate through the graphic the affiliations with the
highest frequency of publication
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publications, being first, with 13 publications, the
University of Gli Studi dellAquila. An interesting fact is
that the University of Sdo Paulo (USP) is among the 10
most relevant with 5 published articles.

4.5.5 Number of publication by country
The data contained in Figure 28, shown below,
demonstrate through the graphic to the countries with the
highest frequency of publication.
South Korea

o
China 8

Australia |
Canada |
Russian Federation

India

Countries

Brazil
ltaly |
United States 7{

0 20 40 60
Publications
Figure 28: Graph of the countries with the highest
frequency of publication
Source: Adapted from Scopus (2018)

Different from the pattern of most of the other
methods investigated, in the discounted Payback method
Brazil is in the list of the most influential countries, with
31 publications, being third only behind the United States,
with 42 publications, and Italy with 31 publications.

4.5.6 Publication Number by Areas

The data contained in Figure 29, illustrated below,
demonstrate through the graphic the areas of knowledge
with the highest frequency of publication.
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Figure 29: Graph of knowledge areas with the highest
frequency of publication
Source: Adapted from Scopus (2018)

As in the previous method, in the analysis of the
method of Payback Descanted the areas of knowledge
that lead the list of the most relevant is the Energy with
122 and Engineering with 107 publications.

4.5.7 Analysis of the articles
In Table 6 are presented the articles selected as most
relevant by the author supplied by the base.

Table.6: Articles selected for the Discounted Payback
Method

and power
provision in the
UK: Techno-
economic
considerations

Techno-economic
analysis of solar

photovoltaic CHANDEL et 2014 35
power plant for al.

garment zone of

Jaipur city

Title Author Year | Citations

Methodology for
the design
optimisation and
the economic | KORNELAKIS
analysis of grid- etal.
connected
photovoltaic
systems

2009 54

Algal biofuel
production  for
fuels and feed in
a 100-ha facility:
A comprehensive
techno-economic
analysis and life
cycle assessment

BEAL et al. 2015 49

Environmental
and economic
analysis of
building CUCCHIELLA
integrated etal
photovoltaic
systems in Italian
regions

2015 38

Hybrid PV and
solar-thermal HERRANDO et
systems for al.

domestic heat

2016 36
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Source: Scopus (2018)

Kornelakis et al. (2009) presented a methodology for
the optimization of the project and the economic analysis
of systems connected to the photovoltaic network
(PVGCSs). The purpose of this study was to suggest,
from a list of commercially available system devices, the
number and type of optimized system devices and
optimum details of PV module installation details, so that
the total net economic benefit achieved during the period
operating system is maximized. The decision variables
included in the optimization process were the ideal
number and type of photovoltaic modules and DC / AC
converters, the optimum angle of inclination of the
photovoltaic modules, the ideal arrangement of the
photovoltaic modules within the available installation
area and the ideal distribution of the PV Modules between
DC / AC converters. The economic viability of the
resulting PVGCS configuration was exploited by the net
present value, the return period of counted, and the
internal rate of return methods. The proposed method was
applied to the ideal design of a PVGCS interconnected to
the electrical grid of an island with significant potential of
solar irradiation. (KORNELAKIS ET AL. (2009) There
are many factors that contribute to the definition of the
economic and environmental performance of investments
in solar energy, such as annual irradiation, consumer
consumption, tariff incentive system, energy portfolio,
emissions produced by photovoltaic system, nominal
power of the modules modules, available income of the
investor, availability of surface for the installation of
photovoltaic panels and mission, which characterize the
project (environmental maximization, economic
maximization or self-sufficiency of the system during the
first year) (KORNELAKIS ET AL Cucchiella et al
(2015) developed a study in Italy, taking into
consideration and estimating the economic profitability
and the environmental impact of these systems, first at the
provincial scale and then at the regional scale, to delineate
the general characteristics that were not caused by a
single ¢ Indicators used include the following: net present
value (NPV), internal rate of return(IRR), discounted
payback period (DPbP), aggregate cost-benefit ratio
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(BCr), and carbon dioxide emission reduction (ERcd).
The final objective of the work was to define the number
of photovoltaic (PV) systems needed to achieve the
objective of producing renewable energy in the above
configurations. Where an appropriate overall scenario
was examined to achieve the objective, as well as the
implementation of the total wealth generated by this
framework and the reduction of CO2 emissions resulting
from the implementation of this plan. The indicators used
were the net present value per capita and the reduction of
per capita carbon dioxide emissions. (CUCCHIELLA ET
AL., 2015) Herrando et al. (2016) analyzed the potential
and cost-effectiveness of a photovoltaic solar power plant
to meet the demand for energy from clothing in Jaipur,
India. In addition to estimating the energy demand of
garment zoning for 2011 (221 MW), and the 2.5 MW
solar photovoltaic power plant project was proposed,
which requires about 13.14 aces of area of land. Noting
the shortage and the cost of land near the city, a proposal
for the plant outside Jaipur was also considered and
compared to the option in place. For the internal rate of
return of the photovoltaic solar on-site network (IRR) was
11.88%, the discount rate of NPV 10% was INR 119.52
million, single return operation was 7.73 years and the
discounted payback period 10% was 15.53 years, while
the IRR of the off-site energy system was 15.10%, the
NPV was 249.78 million INR, the simple payback period
was 6, And the discounted payback period was 10.14
years. The energy cost is Rs. 14.94 and Rs. 11.40 per kW
/ h for solar photovoltaic plants in the off-site locale,
respectively, discount rate of 10%, which is quite
attractive. (HERRANDO ET AL., 2016).

4.6 Minimum Attractiveness Rate

The keywords "minimum" AND "attractiveness"
AND "rate" are used in the search for this method,
returning 55 results.

4.6.1 Year of publications

The data contained in Figure 30, illustrated below,
demonstrate through the graphic the frequency of
publications per year in the period 2004-2018.
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Figure 30: Graph of frequency of publications per year
for the period 2004-2018

Source: Adapted from Scopus (2018)

As can be observed, the year of greatest publication,
as expected, was 2017 with 10 articles, followed by 2015
with 7 publications.

4.6.2 Authors who published on the subject
The data contained in Figure 31, shown below,
demonstrate through most frequently published authors.

Saucier G. —— 2
Olegario JL. ——
Grzebieluckas C. ~_ 2
Gomes M.C. — 2
Goldberg LR. — >
CameraA. 2
Restle ). me—— 3
Pascoal LL. — 3
VT e
Pacheco PS. m—— 5
0 2 4 6

Publications

Authors

Figure 31: Graph of authors with higher frequency of
publication
Source: Adapted from Scopus (2018))

Pacheco, P., with 5 articles, followed by Vaz, F. N,
with 4 publications, Pacoal, L. L. with 3 papers and
Restle, J, also with 3 papers.

4.6.3 Source of publication

The data contained in Figure 32, illustrated below,
demonstrate through the graphic the periodicals with the
highest frequency of publication.
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Annals of Operations Research jmml 1
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Jounal of Personalty | 2
Bioscience Journal 2
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Publications
Figure 32: Graph of journals with higher frequency of
publication
Source: Adapted from Scopus (2018)

Among the journals presented in Figure 32, two
Brazilians stand out: Costs and Agribusiness, leading the
list with 8 publications, and Annals of the Brazilian
Academy with only 1.

4.6.4 Affiliation

The data contained in Figure 33, shown below,
demonstrate through the graphic the affiliations most
frequently published

Universidade do Estado de Mato Grosso 7—
Universidade Federal de Goias | num—m———m

University of Toronto

Universidade Estadual de Goias f
University of Oregon !

UNESP - Universidade Estadual Paulista

Universidade Tecnologica Federal do...

2
2
2
2
2
2

Institutions

Universidade Federal de Pelotas
Universidade Federal de Santa Catarina

Universidade Federal de Santa Maria 6
T T

Publications
Figure 33: Graph of affiliations with higher frequency of
publication
Source: Adapted from Scopus (2018)

In terms of affiliation, Brazil again represents the
majority of institutions that seek to study and publish on
the topic, as can be seen in Figure 33.

4.6.5 Number of publication by country

The data contained in Figure 34, illustrated below,
demonstrate through the countries with the highest
frequency of publication.
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Figure 34: Graph of the countries with the highest
frequency of publication
Source: Adapted from Scopus (2018)

Analyzing Figure 34, it is possible to identify that the
United States ranks second, with 15 publications,
followed by Germany with only.

4.6.6 Number of publication by areas

The data contained in Figure 35, shown below, the
areas of knowledge with the highest frequency of
publication.

Social Sciences
Psychology
Mathematics |
Environmental Science
Earth and Planetary Sciences
Biochemistry, Genetics and Molecular,..r
Energy
Medicine

knowledge area

Engineering

Agricultural and Biological Sciences

Publications
Figure 35: Graph of knowledge areas with the highest
frequency of publication
Source: Adapted from Scopus (2018)

It should be noted that the main knowledge area
returned by the research data was Agriculture and Social
Sciences, with 24 publications, followed by Engineering
with 10 and Medicine with.

4.6.7 Analysis of the articles
In Table 7 the selected articles are presented more
pertinent to the theme of the Minimum Attractiveness

Rate method, returning works from the authors provided
by the base research.
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Table.7: Selected Articles for the Minimum Attraction
Rate Method

Title Author Year | Citations
Electric energy
production from
swine deject:
Analysis of financial
CATAPAN
feasibility with the 2015 4

etal.
use of monte carlo

simulation for the
implantation of bio-
digester in Brazil

Techno-economic
assessment of a heat-
integrated  process
for hydrogenated | KANTAMA
renewable diesel | etal.
production from
palm fatty acid
distillate

2015 3

Methodology for the
determination of
optimum power of a
Thermal Power Plant
(TPP) by biogas
from sanitary landfill

SILVA etal. | 2017 2

Technical and
economic study of a
mobile system for | VIVAN et
extraction of | al.
eucalyptus essential
oil

2011 2

Stochastic processes
and copula model
applied in the | MARQUES
economic evaluation | etal.
for Brazilian oil
fields projects

2014 1

Source: Scopus (2018)

Catapan et al. (2015) aimed to use the technical
analysis of investments, to determine the break-even
point, in number of animals, to allow the implantation of
bio-digesters for the generation of electric energy with the
use of swine projects. As methods, interviews were
carried out with final owners, analysis of cost sheets and
budget control with suppliers for the cash flow project.
Then, the deviation indicators were calculated and the
Monte Carlo simulation was done to measure the
sensitivity of the input parameters. The results of the
research pointed out that the balance point is 1009 pigs.
Considering the premises of the Monte Carlo Simulation
considering that p (Net Present Value <0) = p (Internal
Rate of Return <Minimum Attractiveness Tax) should be

www.ijaers.com

a maximum of 0.20, it is suggested to implant bio-
digester in properties with in at least 1075 pigs.
Hydrogenated Diesel (HRD), which is defined as
paraffinic hydrocarbon vegetable oil and animal fat, has
received worldwide consideration with alternative diesel
fuel. In this work, the production of DRH from palm oil
fatty acid distillate (PFAD) was elaborated and a techno-
economical evaluation of a heat integrated HRD
production plantRD was attractive for investment with a
VPN of 61.89 M $ (KANTAMA et al., 2015) .Silva et al.
(2017) aimed at theoretically determining the electric
power of LFG using the Maximum Net Benefit (MNB)
methodology, taking into account the economic,
demographic and regional aspects of the Inter-municipal
Consortium of the Micro-region of Alto Sapucai for
Landfill (CIMASAS, as an acronym in Portuguese),
located in the southern part of the state of Minas Cerais,
Brazil. To this end, the prognosis for a 20-year period of
household solid waste generation in this region has been
estimated and quantified on the basis of population data
in order to estimate LFG production and energy that can
be generated. From this point, the ideal power for the
power plant (TPP) by LFG was determined. The results
indicated that the landfill in this region could produce
66,293,282 m3 of CH4 (with a maximum power of 997
kW in 2036) in twenty years and that there would be no
economic viability to generate energy from the LFG,
since the Net Present Value (NPV) it would not be
positive. The population for this can achieve a minimum
attractiveness rate (MAR) of 15% of 3,700,000
inhabitants under the conditions studied. Considering the
Resolutions of the National Electric Energy Agency
(ANEEL), it would be 339,000 inhabitants installed 440
kW capacity. In addition, the result of the CIMASAS case
study demonstrated the applicability of the MNB
methodology for determining the potency of TPP

4.7 Cash Flow

For the researches carried out on this method, the key
words "Cash"™ AND "Flow" were used, which returned
which formed the basis of data for the analyzes on this
topic.

4.7.1 Year of the publications.

The data contained in Figure 36, illustrated below,
demonstrate through graphic the frequency of
publications per year in the 2000-2018.
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Figure 36: Graph of frequency of publicationsperyear in
the period 2000-2018
Source: Adapted from Scopus (2018)

Again, as can be seen in Figure 36, the year 2017
follows as the highest number of publications made, 907,
followed by the year 211 with 838 publications. Although
between the years 2001 and 2011 there has been an
exponential decline of publications in this area, there was
some stability from 2012, with reduced growth.

4.7.2 Authors who published on the subject

The data contained in Figure 37, illustrated below,
demonstrate through the graphic the authors with the
highest frequency of publication.

Carmichael D.G. i— 12
Suslick S.B. — 13
Lucko G. me— 13
Elazouni A. 13
Dimitrakopoulos R. 14
French N. 15
Tippett M. = 16
McCue M.J. — 20

Kahraman C. A 26
Anon 40

Authors

0 10 20 30 40 50
Publications

Figure 37: Graph of authors with higher frequency of
publication
Source: Adapted from Scopus (2018)

In this methods the data returned a large number of
works published the identification of the author, that is,
anonymous publications. These represent a major part of
the results, followed by Kahraman C. and McCue M.J.,
with 26 and 20 publications, respectively.

4.7.3 Source of Publication

The data contained in Figure 38, shown below,
demonstrate through the graphic the most frequently
published.
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European Journal Of Operational Research — 79
Managerial Finance — 50
Journal Of Business Finance And Accounting  p—— 50
Review Of Quantitative Finance And. .. — 53
Accouting Review — 53
Journal Of Corporate Finance  ————— 02
Journal Of Bank And Finance — 119
Journal Of Finance  m— 136
Journal Of Financial Economics | 141

Engineering Economist -_ 159

Newspapers

Publications

Figure 38: Graph of periodicals with higher frequency of
publication
Source: Adapted from Scopus (2018)

Among the journals presented in Figure 38, the
following stand out: Engineering Economist, Journal of
Financial Ecnomics and Journal of Finance, with 159, 141
and 136 published works, respectively.

4.7.4 Affiliation

The data contained in Figure 39, illustrated below,
demonstrate through the graphic the affiliations with
greater frequency of publication

New York University was the institution that most
published about the method, resulting in 108 articles
published.

Hong Kong Polytechnic University —— 59
Texa A and M University —_ 61
University of Florida  m—— 66
Purdue University — 70
University of Chicago — 7
University of Texas at Austin — 72
Ohio State University — 75
National Bureau of Economic Research — 33

Institutions

University of Pennsylvania  e— 33
New York University 108

0 50 100 150

Publications

Figure 39: Graph of affiliations with higher frequency of
publication
Source: Adapted from Scopus (2018)

4.7.5 Number of publication by country

The data contained in Figure 40, illustrated below,
demonstrate through the graphic the countries with the
highest frequency of publication.

Brazil jmmm 289
Spain F 292
ltaly mem 330

Taiwan _ 380
Germany 441
Australia 533
Canada 541

China eG54
United Kingdom 1067
United States 4565

0 1000 2000 3000 4000 5000

Countries

Publications
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Figure 40: Graph of the countries with the highest
frequency of publication
Source: Adapted from Scopus (2018)

The United States has more publication than the sum
of the other Dalista countries, with 4,565. Brazil ranks
tenth in the list of the most relevant countries, with 289
publications.

4.7.6 Publication Number by Areas

The data contained in Figure 41, shown below,
demonstrate through the graphic the areas of knowledge
with the highest frequency of publication.

Agricultural and Biological Sciences i—-_ 787
Mathematics mmmm 816
Environmental Science _ 818
Decision Sciences [ 1074
Computer Science <— 1088
Energy — 1144
Social Sciences EEE—_—_—S8 1527
Engineering ﬁ_ 3294
Economics, Econometrics and Finance 7— 5092
Business Management and Accounting _ 5194

"Knowledge area

0 2000 4000 6000
Publications

Figure 41: Graph of knowledge areas with the highest
frequency of publication
Source: Adapted from Scopus (2018)

As can be seen in Figure 41, the most relevant
publications related to the areas of Business, Management
and Accounting, with 5,194 publications, and Economics
Econometrics and Finance, with 5,092 published works.

4.7.7 Analysis of articles

The selected articles are presented in Table 8 as more
relevant by the author provided by the basis for the Cash
Flow method.

Table.8: Selected Articles for the Cash Flow Method

system with
rainwater
collection feature
for urban high-rise
application

Economic analysis
of power
generation  from
parabolic trough
solar thermal | PULLIKKAS,

plants for the| A. 2009 | 83
Mediterranean

region-A case

study for the island

of Cyprus

Technical

feasibility and

financial analysis

of hybrid wind-| SHAKYA et
photozoltaic al. 2005 | 77
system with

hydrogen storage

for Cooma

Optimization of

photovoltaic

penetration in

distribution LIN etal. 2012 | 57
systems

considering annual
duration curve of
solar irradiation

Title Author Year | Citations
Economic analysis
of different

supporting policies
for the productlon DUSONCHET
of electrical energy et al. 2010 | 93
by solar
photovoltaics in
western European
Union countries

Techno-economic

analysis of a wind-
solar hybrid
renewable energy

CHONG etal. | 2011 |91
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Source: Adapted from Scopus (2018)

Within  several renewable energy technologies,
photovoltaic (PV) energy today attracts considerable
attention because of its potential to contribute a large
share of renewable energy in the future. However,
photovoltaic market development is undoubtedly
dependent on the political support of any country.
Dusonchet et al. (2010), after a brief analysis of the
national PV support policies in the countries of the
Western European Union (EU), carry out an economic
analysis of the main support mechanisms implemented in
the same countries, based on the calculation of the cash
flow, (NPV) and the Internal Rate of Return (IRR). The
analysis showed that in some situations support policies
may be inconvenient for the owner of the PV-based
generation system and that in many cases the differences
between the implementation of the same policy in
different countries can give rise to significantly different
results . The analysis performed in this work could help in
assessing the impact of photovoltaic energy policies in
different member states of Western Europe, renewable
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energy companies to identify potential photovoltaic
markets and investigate the political landscape in Western
EU countries. In the work of Pullikkas (2009), a study
feasibility study was carried out to investigate whether the
installation of parabolic solar thermal energy generation
technology in the Mediterranean region is economically
viable. The case study took into account the available
solar potential for Cyprus, as well as all available data on
the current Cyprus renewable energy policy, including the
relevant feed-in tariff. In order to identify the least cost
feasible option for the parabolic solar thermal plant, a
parametric cost-benefit analysis was carried out through
variable parameters, such as parabolic capacity through
solar thermal energy, parabolic investment through solar
thermal energy, hour operation, system price of carbon
dioxide emissions trading, etc. For all of the above cases,
the cost of the unit of electricity was estimated before
taxes, as well as the cash flow, net present value, internal
return rate and return period. The results indicated that,
under certain conditions, these projects may be profitable

The penetration level of a photovoltaic (PV) systemis
often limited due to the violation of the voltage variation
introduced by the large generation of intermittent power.
Lin et al. (2012) discussed the use of an active energy
reduction strategy to reduce the injection of photovoltaic
energy during peak solar irradiation to avoid strain
violation so that the PV penetration level of a distribution
feeder can be increased to use fully to solar energy. The
generation of photovoltaic energy was simulated
according to the hourly data of solar irradiation and
temperature provided by the meteorological agency.

By using the voltage control scheme proposed to limit
the injection of photovoltaic energy into the study
distribution feeder during periods of high solar
irradiation, the total energy generation and the total
energy delivered by the photovoltaic systemover a period
of one year are determined according to the annual solar
radiation. The annual cash flow from sales of
photovoltaic energy, the O & Mao cost over the life cycle
of the system and the capital investment in the
photovoltaic system were used to calculate the PV
project's amortization years and net present value (NPV).
With the voltage control proposed to execute partial
generation of photovoltaic systems, the ideal installation
capacity of photovoltaic systems could be determined by
maximizing the net present value of the system so that a
better cost-effectiveness of the PV project and a better
energy utilization could be obtained

4.8 Return on the Investment — ROI

A research on the periodicals related to the Return on
Investment method - ROI, used the set of keywords or
key terms "Return®™ AND "on"™ AND "Investment"”,
reaching 35,152 results.

www.ijaers.com

4.8.1 Year of publications

The data contained in Figure 42, illustrated below,
demonstrate through the graphic the frequency of
publications per year in the period 2000-2018.
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Figure 42: Graph of frequency of publications peryear in
the period 2000-2018
Source: Adapted from Scopus (2018)

As in the previous method, there is a gradual increase
in the volume of publications over the years 2000 to
2018. The year that had less publications was 2001, and
the one that had the most publications was 2017, 2018
presented 187 articles published until the current date of
this search.

4.8.2 Authors who published on the topic

The data contained in Figure 43, illustrated below,
demonstrate through the graphic the authors with the
highest frequency of publication.

WebbJR | 17
Newell G. Mm—17
Huang X. _ 18
Gallagher D.R. 7:— 19
Fabozzi F.). e 20
Watada J. -1— 21
Possingham H.P. A:— 22
Hall CAS. 4— 2
Psacharopoulos G. IS 29
Anon 7‘_ 79
‘ ‘ ; :

Authors

0 25 50 75 100
Publications

Figure 43: Graph of authors with higher frequency of
publication
Source: Adapted from Scopus (2018)

In Figure 43 the most relevant authors given by the

Scopus database are not found, of which 79 publications
are by anonymous authors.
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The identified author who most publishes is
Psacharoulos G., with 29 publications, followed by Hall
C. A.S.com 22.

4.8.3 Source of publication

The data contained in Figure 44, illustrated below,
demonstrate through the graphic the periodicals with the
highest frequency of publication

Applied Economics

Journal Of Finance
Management Science

European Journal Of operational...
Energy Policy
ManagerialFinance

Journal Of Financial Economics

Newspapers

Applied Financial Economics

Lecture Notes ins Computer Science...

Journal Of Banking And Finance

0 E:O WEPD 1;:0 2;]0
Publications

Figure 44: Graph of journals with higher frequency of

publication

Source: Adapted from Scopus (2018)

The most relevant journals in the publication of this
method in question, as can be seen in Figure 44, are the
Journal of Banking and Finance and the Lecture Notes in
Computer Science Including Subseries Lecture Notes in
Artificial  Intelligence and  Lecture  Notes in
Bioinformatics.

4.8.4 Affiliation

The data contained in Figure 45, illustrated below,
demonstrate through the graphic the affiliations with the
highest frequency of publication.

Columbia University in the City of New... 136
University of Queensland 139
Texas Aand M University | 140

Comell University | 143
E MNew York University 146
5 i i i
B National University of Singapore — 147
2 Stanford University 159
@ UG Berkeley 171
- University of Pennsylvania 179
National Bureau of Economic Research 188
T T T T 1
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Publications
Figure 45: Graph of affiliations with higher frequency of
publication
Source: Adapted from Scopus (2018)

Result, it can be seen in Figure 45 that the National
Bureau of Economic Research has 188 publications, the
University of Pennsylvania has 179 and UC Berkeley has
171 articles published.

4.8.5 Country publication number

www.ijaers.com

The data contained in Figure 46, illustrated below,
demonstrate through graphic the countries with the
highest frequency of publication.
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Figure 46: Graph of the countries with the highest
frequency of publication
Source: Adapted from Scopus (2018)

As can be seen, the United States leads the list of
countries with 12,155 published articles, followed by the
United Kingdom (2,951), China (2,092), Australia (1,523)
and Canada (1,345).

4.8.6 Number of publication by areas

The data contained in Figure 47, illustrated below,
demonstrate through the graphic the areas of knowledge
with the highest frequency of publication.

It is possible to analyze, through Figure 47, that the
Economy, Econometrics and Finance area has the largest
number of publications, with 9,468. In second place, we
have Administration and Accounting, with 8,267
published in Engineering, with 7,645 publications.

Mathematics 2213
Medicine 2482
Agricultural and Biological Sciences 2567
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Figure 47: Graph of knowledge areas with the highest

frequency of publication
Source: Adapted from Scopus (2018)

4.8.7 Analysis of articles

The table 9 presents the articles selected as most
relevant by the author provided by the database.
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Table.9: Selected Articles for the Return on Investment

Method - ROI

Title Author Year Citations
On persistence in
mutual fund CARHART, 1997 3677

M. M.

performance
The wprIdW|de leaf | WRIGHT, I. 2004 2815
economics spectrum J.etal.
Investor  psychology
and security market | DANIEL, K. 1998 1541
under and et al.
overreactions
On estimating the
expected return on
the market:  An MERTCON‘R' 1980 1014
exploratory '
investigation
Open source software
and the “private- VON
collective” innovation | HIPPEL, E. et 2003 1012
model:  Issues for al.
organization science

Source: Adapted from Scopus (2018)

Carhart (1997) using a "bias-free” sample
demonstrated that common factors in stock returns and
investment expenditures almost completely explain
persistence in average equity investment funds risk-
adjusted returns. The result was mainly driven by the one-
year impulse effect, however, it was noted that individual
funds do not earn higher returns by following the
momentary stock strategy. Since it indicates significant
unexplained persistence, it is concentrated on an
underperformance by the worst return investment funds.
The results do not support the existence of qualified or
informed mutual fund portfolio managers. The authors
propose a market theory of exaggerated bonds and
reactions based on two well-known psychological defects
investor on the accuracy of private information and self-
attribution tendentious, which causes asymmetric changes
in investor confidence as a result of investment results. In
their results, they showed that the excess confidence
implies long-term negative correlations, excessive
volatility, and when managerial actions are correlated
with stock mispricing, return perceptibility based on
public events. They concluded that biased self-attribution
adds self-correlations to short-term positive short-term
drift gains, but a negative correlation between future
returns and long-term and stock market performance. In
addition, the theory also offers several implications and
untested implications for corporate financial policy
(DANIEL et al., 1998).

The author believes that the expected return on the
market is a number often needed to solve many
investment and corporate finance problems, but compared
to other financial variables, there has been little research
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into estimating this expected return. Thus, current
practice to estimate the expected market return adds the
historical average of market responses at the current
observed interest rate. However, even if this model
explicitly reflects the dependence of market returns on
interest rates, it does not account for the effect of changes
in the level of market risk. With this, the author analyzed
three equilibrium models that expected market returns
that reflect this dependence. The estimation procedures
that incorporate the restriction that the exaggerated
equilibrium returns in the market are positive are derived
and applied to the return data for the period 1966-1978.
The main conclusions of this exploratory investigation
are: (1) in estimating expected market returns, the non-
negativity constraint of the expected return must be
explicitly included as part of the specification: (2)
estimators using returns must be adjusted for
heteroskedasticityl MERTON, 1980)

V. CONCLUSIONS

This study was able to achieve the proposed goal by
presenting a bibliometric study on eight financial methods
that can be applied to economic viability in voltaic plates:
IL; ROIl, IRR, TMA, NPV, Payback (simple and
discounted) and cash flow. Emphasis was given to the
authors who study the subject, journals with the largest
number of publications, countries and institutions that
return their studies on the methods and routes of
publications used and the areas of concentration that have
a greater focus, which are presented in graphic form in
this job.

With the large volume of results offered by the
database, it is noted that the study of financial methods is
of great interest, both globally and globally. These have a
very great applicability, in several areas such as
agriculture, education, medicine, biology, economics,
among others. Thus, it can be said that it is of the utmost
importance to continue the study of these methods applied
to economic viability to aggregate the area of renewable
energies, since sustainability and the use of renewable
energies are of great interest to society. The bibliometric
study model used in this work is the one proposed
byCosta (2010), since it guides a researcher who does not
have contact with the area, since he finds, in a single
article, a selection of relevant scientific works on a certain
theme. It is worth noting that the values defined for the
time cut from year 2000 to year 2018, the 10 most
relevant for each topc (authors countries, institution, type
of publication, knowledge area) and selection of articles
were author's choice and not a rule that must always be
followed. A standard observed for all methods was the
increase in the number of graduated publications over the
years, a trend that demonstrates the increase in interest in
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financial methods, which makes us believe that the topic
is quite relevant and which has much to explore.
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Abstract—Themes that affect leadership have long
aroused the interest of the academic community,
especially regarding the categorization of the diverse
forms of exercising this position and the impacts of these
differences on the organizational environment. In this
perspective, the interfering elements in the formation of
the leader's style profile are also relevant, as the
workforce is increasingly heterogeneous in terms of race,
ethnicity, gender and other culturally diverse groups.
However, segmentation of leadership styles is still
observed exclusively by gender, which may give rise to
spaces for the practice of prejudices and discrimination.
In view of this, this work aims to identify the significant
differences of styles of leadership between genders in the
retail trade. To do so, a quantitative approach was
carried out with a sample of 100 managers, male and
female, self-reported by the participants, using the MLQ
questionnaire from Bass, corroborated widely in several
countries and populations. Data were treated using
descriptive frequency statistics, as well as the Cronbach
Alpha tests for reliability analysis, Confirmatory Factor
Analysis for validity, and the T-Test for independent
samples. The results indicate that the female gender has
greater presence of the transformational leadership trait
and the additional factors (extra effort, efficacy and
satisfaction); and the transactional leadership styles and
Laissez-Faire did not present significant difference of
presence between the genders. Finally, this research
demonstrates that there is evidence that scale is
appropriate for different organizational cultures.
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Keywords—Leadership Style, Genre, Transactional
Leadership, Transformational Leadership.

I.  INTRODUCTION

Organizational continuity depends on a variety
of procedural, organizational, and economic factors, such
as planning appropriate to organizational characteristics
and efficient internal procedures. However, among the
various economic and organizational factors for which
every institution should be on the road to success,
leadership is one of the key factors for organizational
development (Northouse, 2010).

In addition, the leader is the figure within the
organization that seeks to motivate and positively
influence the organization's employees so that, together,
they can achieve a future that is collectively coveted
(Bass, 1990; Northouse, 2010). Therefore, "leaders are
needed in all areas and at all levels to guide, build
teamwork and inspire people to do their best" (Adair,
2003: 11).

Researchers have presented studies and theories
in the face of the constant challenge of understanding
leadership practices in organizations (Burns, 1978; Bass,
1990; Yukl, 2002; Bass & Avolio, 1991; Avolio & Bass,
2004; Khanin, 2007; Rezende, Carvalho Neto, &Tanure,
2014). By researching these practices, taking as a premise
the triad leader, lead and organization, it becomes
possible to understand the concept of leadership. In
addition, we have studied the gender theme (Scott, 1989;
Borges-Andrade &Pilati, 2001; Giddens, 2005), as well as

Page | 61


https://dx.doi.org/10.22161/ijaers.5.9.7
http://www.ijaers.com/
mailto:raulpommer@hotmail.com
mailto:cleicepontes@gmail.com

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers.5.9.7

[Vol-5, Issue-9, Sept- 2018]
ISSN: 2349-6495(P) | 2456-1908(0)

leadership and gender (Bass,1996; Hanashiro et. al, 2005;
Cappelle et al., 2006; Carvalho Neto et al., 2010; Kanan,
2010; Santos & Antunes, 2011; Bastos, 2013).

There are significant studies on gender
leadership, whereby some authors have inferred that
women are provoking a considerable and considerable
influence as a workforce in organizations. Consequently,
the cadre of female employees in organizations,
especially in leadership positions, is growing. However,
these women still present low insertion in positions
considered strategic in large organizations (Oikawa,
Almeida, &Durigon, 2018).

According to the National Household Sample
Survey in 2015, 63% of the management and
management positions were occupied by men out of a
population of 4.7 million professionals (IBGE, 2015).
Noting that the highest-ranking positions in the business
are mostly occupied by male leaders, as well as the
difficulties encountered by women in taking strategic
positions in organizations. It was decided to check the
following question: what are the differences in leadership
styles between the genders, at the management level, in
the management of organizations, specifically in the retail
trade of accessories, footwear and clothing located in
Porto Velho? Thus, this study set out to identify the
significant differences of styles of leadership between
genders in the retail.

Although studies on the relationship between
leadership and gender remain, this article applies to the
business context of the retail trade of accessories,
footwear and clothing, as well as to include people with
cultures different from those contemplated in the most
recurrent studies, since the locus chosen is the Amazon
region. In this sense, according to Raptopoulos (2017),
the perceived link between constructs and leadership
styles is sensitive to economic contexts and the
occurrence of crises. Thus, these relations can be
observed under several parameters of analysis, so that the
constructs already evaluated under the international
context, for example, can not be summarily admitted to
the Brazilian reality. From this perspective it is pointed
out that the present research proposes to contribute with
the scientific production as it observes population of its
own social and cultural context.

For that, a research was conducted with a
quantitative approach with a sample of 100 managers,
contemplating the feminine and masculine genera. It is
emphasized that when the authors use the terms man and
woman in this work, they will be reporting, respectively,
the masculine and feminine gender. This work is divided
into five sections. This section is dedicated to the
introduction that contextualizes the theme of the research,
then exposing the problem investigated, the purpose and
structure of the study. In the second section it
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contemplates the theoretical foundation of the theme. The
third section presents the methodological treatments of
the research. Therefore, explain the results and the
discussions. Finally, the conclusions are set out.

1. THEORETICAL REVIEW

This compartment identifies the conceptual
parameters that define leadership themes, as well as the
concepts of transactional, transformational and laissez-
faire leadership, as well as the definition of leadership and
gender as a social conception and the art of leading
people.

Burns (1978) points to the process of leadership
as the performance of leaders by driving followers along
the path of daily action; here they enter variables such as
the attempts, the goals that represent the values and the
motivations, the needs, pretensions and the perspectives
involving leader and led. Such a conceptualization
advances in the view of Kouzes and Posner (1997), that
links the leadership to the art of instigating others so that
they want to fight for shared desires. Likewise, Yukl
(2002) defines leadership as a process by which other
employees are influenced to understand what needs to be
doneand how to be done in order to achieve shared goals.

Leadership style reveals how the leader exercises
his or her office and responsibilities in organizations,
being qualified (or categorized) according to a set of
behaviors that represent it (Bass, 1990; Yukl, 2002).
Approaches to transformational leadership were initially
undertaken by Burns (1978), and later by Bass (1985); the
former preceded and motivated the transformational
theory, and can be pointed out as a phase; the second, has
entered the research on the two theories, indicating that
the transactional is divergent from the transformational,
but that complement each other.

2.1 Transactional Theory

Burns (1978) points out that the basic
characteristic of transactional theory is the perceived
effort of leaders of the peculiar needs of their followers,
with the aim of rewarding them for perfecting the tasks
performed by them. That is, founded on the exchange
between leader and leader. The achievement of
objectives, determined by the leader, brings benefits to
the leaders, and may be of political, economic or
psychological content, ie, the leader encourages the
exchange of a benefit for the good performance of his
follower (Burns,1978; Bass, 1985; Kirkbride, 2006;
Khanin, 2007; Cunha, 2008). The transactional priority is
the link between performance and reward, therefore, the
authors affirm that transactional leadership is very
common in organizations (Jung & Avolio, 1999), that is,
it indicates the essential and sustaining link between the
interests individual, group and organizational (Rezende et
al., 2014).
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According to Bass and Avolio, (1994, 2004),
transactional leadership is immediately linked to
reinforcement by contingency, since the leaders are
motivated by commitments made by the leaders and the
rewards offered, and moreover, they are corrected in their
attitudes through feedback threats, or corrective attitudes.
For these authors, the forms of behavior management in
this situation are: contingent reward, active management
by exception and passive management by exception. The
first one reveals that leaders have a duty to point out or
consult their leaders on the tasks to be performed in
exchange for tacit or clear rewards. The second is how
leaders monitor their followers in ways that can correct
team dysfunctions. Finally, there is passive management
by exception, which highlights how leaders passively wait
for the failures of the leaders and then correct them via
critical feedback or warnings, which is directly related to
Laissez-faire leadership.

Survey in Versiani and CavalhoNeto (2017)
highlights the characteristics that a transactional leader
should have, such as: mastering the exchange articulation,
as well as how to negotiate it to achieve the achievement
of its objectives; understand the needs of followers; have
the capacity to motivate them through exchange; effort to
meet the agreed; and resourcefulness when
communicating; Also, it is necessary that there be the
interest on the part of the leader to make exchange, that is,
the link between performance and reward.

It is worth emphasizing that transactional
leadership can be ineffective when the leader does not
have the reputation or resources to meet the needs of his
followers. Consequently, transactional leaders who live
up to expectations acquire the image of being people who
recognize and reward subordinates. However, those who
misrepresent this reward process discredit their reputation
and are likely to find it difficult to be perceived as
efficient transactional leaders (Bass & Avolio, 2004).

2.2 Transformational Theory

Burns  (1978) indicates the theory of
transformational leadership as one that is likely to create
leaders among the surrounding individuals. That is, in
developing leaders, standards of morality, maturity, and
motivation also rise in the institutional locus. For the
author, the transformational leader instigates the leaders
to overcome their own limitations, boosting their self-
development, involving them in a context of change.
According to Bass (1985), this style of leadership also
seeks to raise team awareness by stimulating individual
development, further delineating individual and
institutional yearnings.

In addition to Burns (1978), Bass and Avolio
(1990), Khanin (2007) and Versiani and Carvalho Neto
(2017) join in affirming that the transformational leader is
the one who retains the ability to assist the leader to carry
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out his tasks with more perfection, through
complementary characteristics such as trust, charisma and
motivation, achieving an organizational environment
more conducive to the development of the professional
career. In addition, this leader, when necessary, results in
intrinsic and extrinsic changes to the organization through
the implementation of a vision of the future that can
induce reliability and translate pretensions and safety to
followers (Avolio et al., 1991; Day et al, 2014). This
change agent is designed to transformthe entity for which
he or she is responsible and shows firmness to this, since
he knows how to deal with reluctance, as well as to take
positions, take risks and face reality (Cavazotte, Moreno,
& Bernardo, 2013). This leader sees diversion as an
opportunity for learning, and they do so because of
uncertainty and complexity, presenting themselves as
visionaries (Tichy&Devanna, 1986).

Bass (1990) and Oliveira et al. (2015) understand
that followers transcend their peculiar propensities for the
good of the group, organization, or society, targeting
long-term growth and development. This style of
leadership, the transformational one, is based on four
basic elements: inspirational motivation, intellectual
stimulation, charisma or idealized influence and
individualized  consideration. The first provides
challenges and commitment of followers to shared
endeavors; the second, encourages the conception of
vision, critical study and evaluation of situations,
implementation of parameters and formulation of creative
results; charisma or idealized influence provide high
levels of emulation, producing vision and trust; Finally,
individualized consideration is based on the treatment of
followers as individuals, through their capacity building,
development and orientation, in search of their flowering
(Bass, 1990).

2.3 Laissez-Faire and the Multifactorial Leadership
Questionnaire

The Laissez-Faire (LF) leadership, according to
Bass (1990), refers to a form of non-leadership, in view
that this type of individual abdicates from his hierarchy
by avoiding decisions or position. It is characterized by
the absence of goal-setting and task oversight, as it omits
its responsibilities and authority. In this case, leaders
avoid the exercise of leadership, that is, they abstain from
the role of leader.

The Multifactor Leadership  Questionnaire
(MLQ), developed by Bass and Avolio (1991) and
updated by Avolio and Bass (2004), is a scientifically
validated tool used by researchers to measure both
efficiency of leadership in the institutional environment
(Northouse, 2010). This instrument aims at empirically
measuring the existenceof attributes of transactional
andtransformational leadership, as well as the influence of
onestyle on the other, or even the lack of leadership
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behaviors, laissez-faire. In addition to these factors,
Gongalves (2008) indicates that the MLQ allows the
analysis of other categories (leadership results) such as:
Extra Effort,

Efficacy and Leader Satisfaction, these categories being
detailed in Table 1.

In this perspective, the mentioned instrument
contemplates  five key variables to measure
transactionalleadership:the element regarding idealized
influence is segregated in the approaches of attribute and
behavior, it also considers intellectual stimulation,

individualized consideration and, finally, inspirational
leadership. In addition, it provides three other aspects for
the evaluation of transactional leadership: consider
contingent reward, active exception management, and
passive  exception  management. From  another
perspective, it aggregates the laissez-faire leadership
assessment, as well as other points that allow the critical
examination of the exercise of leadership, such as extra
effort, effectiveness and satisfaction (Santos, 2005;
Bastos, 2013). In light of the above, Table 1 summarizes
the differences between leadership styles.

Table.1: Characteristics of leadership styles.
Characteristics

Idealizedinfluence

Provides a vision and mission definition. The leader positions himself
in front of the conflicts, showing conviction. In addition, they highlight
their shared values and emphasize the relevance of having an objective
and commitment, as well as making decisions based on ethics.

Ins pirational Moti vati

for change.

It expresses its high expectations, employs symbols to focus efforts, as
well as determining, in a simple way, the priority objectives. The
on leader builds the vision of the future, causing his or her leaders to
overcome themselves, is motivating and creates a favorable scenario

Intellectual Stimulation

Transformational

It provides rationality, intelligence and careful problem solving. The
leader probes the status quo, beliefs traditions, drives new ways and
perspectives to get things done and stimulates creativity.

It gives attention to the leader in the form of the individuality of its
Individual Consideration | peculiarities, advising and guiding them. That is, it prizes your
particular needs, abilities and desires, listens carefully and is a strong
communicator.

ContingencyReward

The leader knows how to negotiate the exchange of rewards for
commitment as well as reward for good results. It makes your
expectations clear and makes good deals for everyone.

Management by
exception (active)

Transactional

Seeks and investigates dysfunctions, taking the necessary disciplinary
attitudes. This leader profile looks closely at any adversity and can
monitor problems in advance.

Management by
exception (passive)

It only interferes when the established standards are not achieved. The
leader does not intervene until the moment the misfortune becomes
serious and brought to his attention. It avoidsunnecessarychanges.

Laissez-faire

Laissez-faire

The manager escapes from his duties and is not present when his team
needs him. This manager avoids helping the team and is inert decision
making, allowing others to do it, but giving little direction to it.

Extra Effort

It is understood that the leader is able to achieve a superior
performance than expected; the leader's expectations are exceeded by
his subordinates.

The effectiveness

Results

It is observed when the leaders feel represented by the leader next to
the superior hierarchies, or when the team performs well.

Satisfaction

Indicates whether the leader's attitude leads to a productive
environment, as well as examines the team's satisfaction with the
leader's leadership style

Source: Adapted from Bass (1990), Gongalves (2008) and Bastos (2013).
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2.4 Leadership and Gender

It is necessary, initially, to show that there is a
difference between the concepts of sex (male / female)
and gender (male / female). For Giddens (2005), on the
one hand, the term sex is generally considered as a
physical construction and designates the genetic and
anatomical-physiological characteristics of humans. On
the other, gender is a concept of the Social Sciences,
which emerged in the 1970s, related to the social
construction of sex That is, the concept of gender goes
beyond the question of the biological sex of the
individual.

Borges-Andrade and Pilati (2001) argue that
gender can be perceived as the way in which the
collectivity concatenates and assigns values and norms
and, consequently, constructs the sexual distinctions and
hierarchies, delineating what would be feminine and
masculine roles, predicting that such concepts are
permeated by social relations, discourses, organizations,
doctrines and their own distinctive symbols. Scott (1989)
defines gender as a constituent component of social
interactions based on perceived differences between the
Sexes.

Regarding the historical context, according to
Carrieri et al. (2013), in the early 19th century, the
presence of women in the labor market was still restricted
to weavers, dependent on male supervision. Although
women have gained increasing space in the labor market
over the years, gradually moving away from the image
associated with domestic work (Cappelle et al., 2006;
Carvalho Neto&Sant’Anna, 2013), still in the 19th
century, women began to exercise occupation as a
telephone operator and teacher (Kanan, 2010). The wars
of the 20th century triggered a substantial increase in
women's labor market, replacing men recruited by the
military, reducing the difference in the number of men
and women in business, causing greater impact on the
structure of organizations. Women have come to conquer
spaces formerly occupied by men, making it clear that the
attributions are typical of the individual and not of one
sex or another (CAVAZOTTE et al., 2010; CARRIERRI
etal., 2013).

The 21th century was characterized by a renewal
of gender studies dedicated to understanding the
inequalities between male and female performance in the
labor market (Cappelle et al., 2006; Carvalho Neto et al.,
2010; Rodrigues & Silva, 2015). Santos and Antunes
(2011) argue that despite advances made by women,
gender dissimilarities up to this point have been the basis
of social inequalities. Moreover, many women are placed
in top-level leadership positions, being five times smaller
than men. This representation is even smaller in
management positions. It is likely that this difference is
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related to the branch of the company and the lack of
opportunity to take on positions of higher leadership
(Oikawa, Almeida, &Durigon, 2018).

For Charness and Gneezy (2012) men and
women react differently to situations involving risk and
doubt because of the feelings that affect the evaluation of
results differently for each gender. Since Bass, Avolio
and Atwater (1996) already indicated some divergence
between the female and male leadership, since women
tend to develop the transformational style to a greater
extent than men.

Kark (2004) reveals that, while transactional
leadership points to male typified activities such as goal
setting and reward trading processes, transformational
leadership ~ emphasizes  the  development and
empowerment of leaders and the emotional link between
them and their leaders. are more in line with the female
leadership style. Eagly, Johannesen-Schmidt, and Van
Engen (2003) already indicated that women are more
conducive to transformational leadership. On the other
hand, men, for these authors, tend more to exhibit the
punitive element of transactional leadership, as well as the
style of laissez-faire.

According to Bass, Avolio, and Atwater (1996),
contingent reward leadership is primarily task oriented
and is therefore more likely to be observed among male
leaders. On the other hand, for these same authors,
women tend to be more intellectually stimulating than
male leaders. In light of this, the reason for this
stimulation is due to female leadership being more willing
and confident in their intuition and adopting non-
traditional approaches to problem solving, and using less
rigid guidelines and standard operating procedures. His
style of problemsolving has represented a further balance
between the analytical and intuitive forms of problem
solving that is reflected in the intellectually stimulating
leadership (Bass & Avolio, 1993). In addition,
individualized consideration and intellectual stimulation
were expected to increase levels of trust, respect, and
esteem, typically associated with charisma.

On average, male leaders are expected to exhibit
more management leadership styles by active exception
than women, given their orientation to perform tasks.
However, it is not clear how women were perceived in
terms of active versus passive and or laissez-faire
leadership. Although they are generally considered in the
literature to be less task-oriented than their male
counterparts (Bass, 1990), they are also described as more
participatory and collaborative - these being considered a
management  characteristic by active exception.
Concisely, Bass, Avolio and Atwater (1996) did not find
in their studies differences between men and women in
the dimension of the laissez-faire leadership style.
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As for the Additional Factors for Analysis
(Leadership Outcomes) category, Bass, Avolio, and
Atwater (1996) indicated that female leaders would be
indicated in the surveys as more effective, satisfying, and
exerting more extra effort than male leaders. That is, they
were perceived as more effective and their followers were

more satisfied with their leadership. It should be noted
that studies in Hanashiro (2005), Santos (2005), Bastos
(2013) did not find significant differences in any of the
hypotheses raised between the male and female genders.
In this line, Table 2 mirrors the hypotheses that will be
studied by the authors in this work.

Table.2: Hypotheses to be investigated

detriment of the feminine gender

Hypothesis 1 | There is a greater presence of Transactional | Bass, Avolio e Atwater (1996); Eagly,
Leadership style in the masculine gender in | Johannesen-Schmidt e Van Engen

(2003); Kark (2004).

Transformational Leadership in

Hypothesis 2 | There is a greater presence of the style of | de Bass, Avolio e Atwater (1996), Eagly,
the feminine | Johannesen-Schmidt e Van Engen,
gender in detriment of the masculine gender

(2003); Kark (2004

Hypothesis 3 | There is no difference in leadership exercise | Bass, Avolio e Atwater (1996);
under the Laissez-Faire style between genders

Hanashiro ( 2005); Bastos (2013)

gender

Hypothesis 4 | There is a greater presence of additional factors | Bass, Avolio e Atwater (1996)
for analysis (results) in the exercise of leadership
by the female gender in relation to the male

Source: Prepared by the authors

. METHODOLOGY

This research adopted the quantitative method
for the approach to the problem and, for purposes, it is
descriptive. Regarding the procedure, a survey was
carried out which, according to Creswell (2010), denotes
a quantitative or numerical description of trends, opinions
or attitudes of a population, being studied a sample of this
population. Based on the results of the sample, the
researcher generalizes or makes affirmations about the
population. It was decided to carry out a quantitative
research due to the indication of the systematic review in
Fonseca, Porto and Borges-Andrade (2015) that pointed
out a lag in terms of leadership studies using the
quantitative method in Brazil, while internationally it
already presents a significant number of since the
beginning of the 20th century.

The universe of data collected for this research
was obtained from managers of companies in the retail
trade of accessories, footwear and clothing located in
Porto \elha - Rondbnia, and the questionnaire was
applied, mostly, to managers working in small companies.
In this research, non-probabilistic sampling was used for
convenience, in which the elements of the population
were chosen for ease of access (Creswell, 2010).

The structured questionnaire applied through
surveymonkey.com.br, specialized in online surveys and
access link disclosure, was used as a data collection tool.
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The multifactor leardership questionnaires (MLQ)
questionnaire was applied to measure leadership style and
gender, at managerial level, in the management of
organizations, specifically in the retail trade of
accessories, footwear and clothing. Since its inception,
this instrument has been revalidated in several countries
and in different contexts. It has 45 assertions, using a 5-
point Likert scale, graduated as follows: never, rarely,
sometimes, often and often. In addition to objective
assertions, there were nine more questions about
sociodemographic data.

A total of 143 questionnaires were applied, of
which 102 returned answered, however, 2 were discarded
from the results because they presented clearly corrupted
answers, making up 100 component responses of the
object of analysis of this research. In addition to the
electronic questionnaire, a physical questionnaire was
also applied through face-to-face contact with some
respondents. It is worth mentioning that in this research,
the study of social groups is based on the perception of
differentiation between genders - female and male - based
on the self-declaration of the respondents.

Table 3 shows the organization of the
relationship between the collection instruments chosen in
this research and the constructs and categories that guide
the questions submitted to the investigation of the
perception of the selected sample.
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Table.3: Methodology for data collection and analysis.

General objective  References

Instrument

Sources

Types of leadership
and categories

Identify the Questionnaire
relationship Scott (1989) 12 part
between Bass (1990);
leadership style Avollio e Quiz
and gender,at  Bass 22 part
managerial level, (2004);
in organizations, Santos
specifically in  (2005); Number of
retail stores. Gongalves distributed
(2008). questionnaire
Model of Avolio S
and Bass (2004) 143
through the
Multifactor Number of
Leadership questionnaire
Questionnaire: s received
MLQ - 102
Multifactor
Questionnaire Numberofque
Leadership; stionnairesan
alyzed
100

Socio-demographic
data
Questions 1to 9

Transformational
Leadership

Questions : 2, 6, 8, 9 10,
13, 14, 15, 18,19, 21, 23,
25,26, 29, 30, 31, 34, 36

Transactional
Leadership
Questions: 1, 4, 11, 16,
22, 24, 27, 35

Laissez-faire

leadership
Questions:3, 5, 7, 12 17,
20, 28, 33

Additional Factors for
Analysis (Results)
Questions: 37,38, 39, 40,
42, 43, 44, 45,

I Transformational
Leadership

1. Idealized Influence (attributes

and behavior)

10, 18,21, 25, 6, 14, 23, 34.
2. Motivational Inspiration
9,13, 26, 36

3. Intellectual Stimulation
2,8,30,32

4. Individual Consideration
15,9, 29, 31

Il Transactional Leadership
1. Contingent Reward
1,11, 16, 35

2. Management by Active
Exception

4,22,24,27

Il Liderancalaissez- faire
1. Management by Passive
Exception

03,12,17,20

2. Laissez-Faire

5,7, 28,33

IV Results

1. Extra Effort 39, 42, 44

2. Efficacy 37, 40, 43, 45

3. Satisfaction 38, 41

Source: Prepared by the authors.

We used techniques described in the literature to
validate both the questionnaire and the possible
differentiation of the groups (Hair et al., 2005; Costa,
2011). For the author, validation of the questionnaire is an
indispensable part of the measurement process, focusing
on the data as a way of generating "measures" that clarify
the nature and specificities of the phenomenon initially
observed, so poorly elaborated measurement can impact
on errors in generation of knowledge, making it
inconsistent. In this way, the Cronbach's Alpha technique
was used to analyze the reliability and Confirmatory
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Factor Analysis for the validation of the instrument
through the verification of the adherence of the items to
the proposed constructs. To analyze the similarities and
differences between the genders, the T-Test was used for
Independent samples. We used the software: IBM SPSS
version 24. The sample for the application of the MLQ
scale was composed by 100 individuals.

Figure 1 shows the flow of interaction between
the collection instruments used in this research, the
methodological approach choices and the statistical tests
considered more adequate by the researchers.
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Fig.1: Methodology for data collection and analysis.
Source: Adapted in Creswell (2010).

V. RESULTS AND DISCUSSIONS
Table 1 shows the sociodemographic data of the
respondents. It can be noticed that the total number of
male respondents (54%) and female (46%), with a

predominance of people aged between 18 and 29 years
(39%), followed by the age group between 30 and 39
years old (35%), 40-49 years (19%) and over 50 years
(7%).

Table.1: Sociodemographic summary of the 100 respondents.

Relative

Variable Category Count Frequency
Gender vs Occupation

Female 46 46%

Male 54 54%
Age

From 18 to 29 years old 39 39,0%

From 30 to 39 years old 35 35%

From 40 to 49 years old 19 19%

Over 50 years old 7 %
Number of employees under direct responsibility

Up to 20 83 83%

Over 20 17 17%

Source: prepared by the authors.

It is worth mentioning that, according to the
number of employees under the direct responsibility of
the leader, 83% of respondents have up to 20 employees
under their direct responsibility and 17% have more than
20 employees. In view of this, it can be inferred that the
companies investigated are small.
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In order to check the reliability of the scale and
to verify the correlation between the items of the
construct, the most accepted method among the
researchers was used, that is, using the Cronbach alpha
coefficient with the help of the SPSS software. Reliability
can be defined in how much the scale is constant in its
results, consisting in analyzing the absence of random
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errors present in the same. Regarding the Confirmatory
Factorial Analysis (CFA), it consists on a procedure of
reduction of variables, from the aggregation of a certain
set of items. Conceptually, both exploratory and
confirmatory factorial analysis consist in procedures with
similar aims. There is, however, a central difference: in

the first case, no factorial structure has been defined a
priori, and the collection of variable sets is left free, while
in the second case the factorial structure is predefined, the
hypothesis of adherence of the set of items to the factor
(s) (Costa, 2011). Table 2 shows the reliability of the
constructs.

Table.2: Reliability via Cronbach's alpha and EFA

Instrument MLQ

Constructs Ne° of itens Alfa Scores
Transformational Leadership 20 0,783 0.123-0.631
Transactional Leadership 8 0,646 0.276-0.666
Laissez-faire Leadership 8 0,608 0.368-0.790
Additional Factors for Analysis 9 0,922 0.457-0,779
Total 45 -

Source: prepared by the authors.

The result for the "transformational leadership™
construct presented an alpha of 0.783, considered a
regular reliability (Costa, 2011), with factorial loads of
items ranging from 0.123-0.631, showing that some items
presented low adherence to the factor; The "transactional
leadership™ construct presented an alpha of 0.646,
considered a regular reliability (Costa, 2011), with
factorial loads of items ranging from 0.276-0.666,
demonstrating that some items presented low adherence
to the factor.The laissez-faire leadership construct had an
alpha of 0.608, considered a regular reliability (Costa,

2011), with factorial loads of items ranging from 0.368-
0.790, indicating that some items had low adherence to
the factor. The construct " additional factors for analysis "
(leadership results) presented an alpha of 0.922,
considered an optimal reliability (Costa, 2011), with
factorial loads of items ranging from 0.457-0.779,
indicating good adherence of items to factor.

To identify which constructs have significant
gender differences, we will analyze the mean values of
the perceptions of male and female leaders in relation to
their leaders. Graph 1 shows the results obtained.

Graph 1 — Leaders' perceptions of leadership styles

Averages by Gender
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Source: Prepared by the authors.

It can be seen that, at the level of
Transformational Leadership, both female and male
respondents registered a higher frequency at level 4
"many times". That is to say, they both perceive the
behavior of a style of Transformational Leadership in
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their leadership, however, as presented in Table 3,
significantly, this style shows greater behavior in women.
Regarding Transactional Leadership, it is understood that
the mean of the responses of women and men are also at
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level 4 "many times"”, however, this study found no
significant difference between them.

Regarding  the Laissez-Faire  Leadership,
although the perception of women has higher mean values
(M = 1.92) than men (M = 1.76), this is practically the
same, with no statistically significant differences.
Regarding the additional factors for analysis (leadership
results), the mean values were higher in the perception of

the female respondents (M = 4.45). And although the
masculine gender has registered a higher frequency in
level 4 "many times", it is explicit in the light of Table 3
that women have greater results in the leadership of their
collaborators. To verify the means and significance of the
difference between leadership styles, the outputs of the -T
Test for independent samples will be observed in Table 3.

Table.3: Mean and Significance of Constructs

Male Female Sig
Transformational Leadership 4,149 4,319 0,027
Transactional Leadership 4,048 4,142 0,337
Laissez-faire Leadership 1,758 1,921 0,174
Additional Factors for Analysis 4,127 4,450 0,005

Source: prepared by the authors.

The construct regarding transformational
leadership showed that the female genderhas, on average,
more transformational characteristics than the male
gender with statistical significance (bilateral) of 0.027,
corroborating with the work of Bass, Avolio and Atwater
(1996) Eagly, Johannesen- Schmidt and Van Engen,
(2003), Kark (2004). It is noteworthy that the
transformational approach proposes the position of leader
from his capacity to behave as a transforming agent, from
whom one expects the practice of vital skills for the
optimal exercise of leadership; as an example, consider
the competence to articulate interests preserving the
empathic relationship between the stakeholders in the
context of conflicts of purposes and needs (Bass, 1990;
Avolio et al. 1991; Carvalho Neto et al. 2012). Added to
this ability are those abilities related to the commitment
and capacity for transformation, incitement to self-
motivation, including in the construction of the
environment that fosters empathy and affection that are
common in creative modeling in innovative organizations.

Regarding the transactional leadership construct
and the laissez-faire leadership, these did not present
statistically significant differences between the genders.
Thus the transactional leadership outcome did not
corroborate that of Bass, Avolio and Atwater (1996)
Eagly, Johannesen-Schmidt and Van Engen, (2003) and
Kark (2004). While the result of the Ilaissez-faire
leadership corroborated the study by Bass, Avolio and
Atwater (1996), Hanashiro (2005) and Bastos (2013).
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Finally, the construct Additional Factors for
Analysis (leadership results) indicated a higher mean for
the female gender (4,450) when compared to the male
(4,127), with a bilateral statistical significance of 0.005,
agreeing with Bass, Avolio and Atwater (1996) . It was
noticed, that the female gender had high index for extra
effort, effectiveness and satisfaction as leader. This
implies that women at managerial level have the ability to
lead others to do more than expected and are able to
represent their subordinates to the highest levels in the
institutional hierarchy. In addition, they are satisfied with
the management positions and, "as far as possible”, try to
create a suitable and pleasant work environment for their
teams.

It is worth noting that if female leaders are
characterized as more transformative and transformational
leadership results in a better performance of followers and
organization (Bass & Awvolio, 1993), it can be inferred
that many organizations may be belittling the full
potential of women in his work force (Bass & Avolio,
1994). However, this connection was not examined in the
present study and, at the moment, it is only known that
male and female leadership styles were perceived
differently.

In order to understand which categories have had
the greatest expression in leadership styles, the average
values of the male and female leaders' mensurations will
be analyzed in relation to their leaders. Graph 2 shows the
results obtained:
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Graph 2 - Perception of leaders according to categories
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Graph 2 shows that there are differences between
the perception of male and female respondents, which are
more evident in some categories. It is found that women

refer more frequently to categories IC - Individual
consideration; IS - Intellectual stimulation; MI -
Motivational inspiration; PEM - Passive exception

management; GEA - Active exception Management; CR

Contingent Reward; SAT - Satisfaction; EF - Efficacy;
and EE - Extra effort. Men have higher values in the
remaining categories: Il - Idealized influence; and LF-
Laissez-faire. We can now see the categories that have
stood out.

To verify the means and significance of the
difference between the categories of leadership styles, the
T-Test outputs for independent samples will be observed
in Table 4.

Table.4: Mean and Significance

Male Female Sig
Individual consideration 3,954 4,157 0,067
Intellectual stimulation 4,316 4,335 0,847
Motivational inspiration 4,396 4,563 0,095
Idealized influence 3,644 3,486 0,197
Passive exception management 1,868 1,970 0,469
Active exception Management 3,934 3,963 0,834
Contingent Reward 4,045 4,112 0,590
Laissez-faire 1,840 1,760 0,547
Satisfaction 3,944 4,434 0,000
Efficacy 4,335 4,492 0,152
Extra effort 4,001 4,389 0,004

Source: Preparedbytheauthors

According to Table 4, for the Transformational
Leadership construct to present a significant difference
between the genders, specifically showing a higher
average for the feminine, the Individualized
Consideration and Motivational Inspiration categories
were predominant for this difference. Considering that,
the Individualized Consideration category indicated a
higher average for the female gender (4,157) in
comparison with the masculine category (3,954), with a
statistical ~ significance of 0.067. Likewise, the
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Motivational Inspiration category indicated a higher
average for the female gender (4,563) when compared to
the masculine (4,396), with a statistical significance of
0.095.

Given this, it can induce that the female gender
is concerned with the development of the needs of the
leader as well as with the treatment of their individual
leaders. Transformational leaders emphasize individual
interrelationship through individualized consideration,
which includes teaching and coaching. It also includes
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communicating relevant information to leaders as a way
to provide continuous feedback. As for the motivational
Inspirational category, leaders act to inspire people
around them, providing meaningful references to
organizational activities and goals, and challenging the
day to day lives of their followers. The spirit of individual
enhancement and team feeling are awakened. Enthusiasm
and optimism are encouraged in the way the leader acts,
which encourages followers to glimpse attractive and
achievable future scenarios on their own merits.

The Satisfaction category indicated a higher
average for the female gender (4,434) compared to the
male (3,944), with a statistical significance of 0.000.
Likewise, the Extra Effort category indicated a higher
average for the female gender (4,389) when compared to
the male category (4,001), with a statistical significance
of 0.004. Consequently, the satisfaction and extra effort
categories were critical for the Additional Factors for
Analysis (leadership results) construct to indicate a higher
average for the female gender. It should be noted that
women with leadership positions stand out because they
are charismatic and efficient in resolving conflicts by
consensus, as well as encouraging their employees to
participate more effectively in decision making (Bass &
Avolio, 1993). This style elevates the performance of the
leader, in view that the latter, because of his motivation, is
more productive and satisfied, which may explain the
higher leadership result found in the female gender in this
work (Bass & Avolio, 1995).

V. CONCLUSION

The main objective of this research was to
identify the significant differences in gender leadership
styles in the retail trade through the Multifactor
Leadership Questionnaire (MLQ) scale of Avolio and
Bass (2004). Thus, as the main empirical contribution, we
test the hypotheses that were raised in the specialized
literature regarding gender leadership styles.

This study corroborated the use of the MLQ
scale as an instrument to measure leadership styles.
Therefore, it is possible to use it in vocational tests and
also as a contracting criterion, according to the
characteristics required for the position. In this way, MLQ
is an important tool to characterize individuals and
groups. The analyzes suggest that the scale used has
demonstrated evidence of its wvalidity to measure
leadership styles in different cultures and socioeconomic
environments.

In sum, it is concluded that (1) the female gender
has a greater characteristic of transformational leadership
than the male gender; (2) the transactional leadership
construct has no difference in leadership between
genders; (3) the laissez-faire leadership construct shows
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no difference in leadership style between the genders; (4)
For the Additional Factors for Analysis, the female
gender has higher characteristics of this style than the
male gender. However, for the Transformational
Leadership construct to present a significant difference
between genders, specifically showing a higher average
for the feminine, the categories Individualized
Consideration and Motivational Inspiration were
predominant for this difference. Consequently, the
satisfaction and extra effort categories were critical for
the Additional Factors for Analysis (leadership results)
construct to indicate a higher average for the female
gender.

From the 45 initial items, it is suggested to
exclude 3 items, because they presented low factor loads
or, if they were excluded, could increase the reliability.
For the *“transformational leadership” factor it is
suggested to exclude the item " | talk about my most
important beliefs and values". For the "transactional
leadership™ factor it is suggested to exclude the item "I
provide assistance to others in return for their efforts.” For
the "laissez-faire leadership” factor it is suggested to
exclude the item "I am late to answer urgent questions”.
For the factor "Additional factors for analysis™ it was not
suggested to exclude items because all presented good
reliability. The constructs can change their meaning over
the years, due to the breakdown of paradigms and
behavioral changes of societies (Costa, 2011).

Finally, as suggestions for future studies, it is
proposed to conduct comparisons of leadership styles
between private and public institutions, as well as with a
more significant sample. However, this research
demonstrates that there is evidence that scale is
appropriate for different organizational cultures.
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Abstract—Thispaper focuses on the effect of input
parameters like pulse on time, pulse off time, servo
voltage, and kerf width on the output characteristics of
CNC wire EDM process such as material removal rate
(MRR), surface roughness (SR), and kerfwidth (KW). The
optimum process parameters and corresponding output
responses are found out using Taguchi Method. In this
research, High carbon high chromium D2 tool steel is
used as the work piece with 0.25mm brass wire as tool.
Keywords—WEDM, MRR, SR, KW, S/N Ratio.

I INTRODUCTION

Achieving high accuracy and tighter tolerances during
machining of materials is essential for many industries.
Wire electric discharge machining (WEDM) helps to
produce parts in economical way than traditional
manufacturing process. In WEDM the material removal is
through, electro erosion machining process, in which
electric spark is generated between tool and work piece,
flushed with de-ionised water. The material removal takes
place due to repeated electric discharges between work
piece and wire connected in an electrical circuit.

The literatures related with experiments focussing on
characteristic features of WEDM, it is found that
parameters like pulse on time, pulse off time, voltage and
wire feed have significant role in determining the
performance characteristics like material removal rate,
surface roughness and kerf width. Kumar and Agarwal
performed the experiments based on Taguchi's parameter
design, which were carried out to study the effect of
various input parameters on the material removal rate and
surface finish. Duraraj et al. performed the experiments
to find out the effect of process parameters on surface
roughness and kerf width .Lia et al. performed conducted
experiments on WEDM to investigate the surface
integrity of INCONEL 718 with respect to varying
energy. Rozenek et al. studied the effect on surface
roughness and machining feed rate during WEDM of
metal matrix Meena et al. carried out an experimental
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study to find out the effect of wire feed rate and wire
tension on surface roughness during machining of Ti-
10V-2Fe-3Al.Liao et al. conducted an experimental study
with the implementation of the pulse generating circuit
and capacitance on the surface roughness. Manna et al.
investigated the effect of various machining performance
criteria such as MRR,SR,gap current, spark gap.

. DESIGN OF EXPERIMENTS
According to the capability of machine tool, cutting tool
and work piece, various process parameters and the levels
for each parameters are selected and are listed in the
Table 1.

Table.1: Machining Parameters and Levels

Sl Process Level 1 | Level 2 | Level 3
No. Parameters
Pul
1 ulse On 115 120 125
Time (us)
Pulse Off
2 . 48 50 52
Time (us)
Servo
3 20 25 27
Voltage(V)
Wire Feed
4 . 2 3 4
(mm/min)

The designed combination of input parameters based on
L9 orthogonal array are shown in Table 2and its
corresponding material removal rate, surface roughness
and kerf width are shown in the Table 3.

Table.2: Combination of Input Parameters

Pulse P(L;I:fe Servo Wire
SI. No. | On Time Time \oltage Feeq
(bs) (us) M (mm/min)
1 115 48 20 2
2 115 50 25 3
3 115 52 27 4
4 120 48 25 4
5 120 50 27 2
6 120 52 20 3
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7 125 48 27 3
8 125 50 20 4
9 125 52 25 2

7 3.103569 -10.8753 6.075962
8 -15.5947 -0.1264 2.492089
9 1101711 -8.75515 8.627514

Table.3: Experimental Results

SI. No. MRR SR KW
0.43 3.7 0.36

1 0.476 3.762 0.4
0.44 3.731 0.38

0.85 2.294 0.23

2 0.9 2.256 0.21
0.89 2.283 0.2

0.161 1871 0.17

3 0.14 191 0.15
0.156 1.892 0.17

0.36 3.462 0.16

4 0.340 3.491 0.17
0.375 3.483 0.14

1172 281 0.4
5 0.911 2.781 0.41
1.166 2.798 0.44
0.259 3.016 0.43
6 0.17 3.126 0.46
0.2 3.032 0.45
1.38 3.418 0.51
7 1.52 3571 0.48
14 3.502 0.5
0.185 2.812 0.76
8 0.152 2.921 0.71
0.166 2.845 0.78
115 2.754 0.35
9 112 2.718 0.39
1.136 2.748 0.37

1. ANALYSIS OF PROCESS PARAMETERS
Process parameters are optimized to obtain high quality
maintaining cost economy via Taguchi technique. The
optimum combinations are obtained from the S/N ratios.
According to Taguchi method, the S/N ratio is the ratio of
signal to noise, where signal represents the desired value
and noise represents the undesired value. The output
responses are used to calculate the S/N ratios given in
Table 4.

Table.4: S/N Ratios for MRR, SR and KW

SI. No. MRR SR KW
1 -6.98598 -11.4375 8.396315
2 -1.11836 -7.15002 13.40401
3 -16.3877 -5.53414 15.72406
4 -8.93534 -10.8283 16.07303
5 0.508556 -8.93186 7.597004
6 -13.9509 -9.70984 6.996944
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Since material removal rate is desired to be at maximum,
larger the better characteristic is used, meanwhile for
getting lower surface roughness &kerf width, lower the
better characteristic is used for calculating S/N ratio.

The mean values of S/N ratio for MRR are shown in the
Table 5 (larger the better for MRR).

Table.5: Mean of S/N Ratio for MRR

Process Level 1 Level 2 Level 3 Delta
Parameters Value
Pulse On

. -8.164 -7.459 -3.796 4.368
Time

Pul ff

ulse O 4273 | 5402 | -9746 | 5473
Time

Servo 42177 | 2984 | -4250 | 9193
\oltage

Wire Feed -1.792 -3.989 -13.639 | 11.847

Mean of SN ratios
t E s ih =

13 12 125 4 3 32 1) F-] i 2 3 4
Sigrni~to- noise Lorgar 5 Bt

Fig. 1: Main Effects Plot for S/N Ratio of MRR

The delta value is the variation of mean S/N ratio from
first level to the third level, and thus shows how on each
parameter affect the particular response.lt can be seen that
wire feed has the highest delta value and hence wire feed
has the highest influence on MRR.From the main effects
plot of MRR (Fig. 1) it is clear that the optimum process
parameters for getting the optimum MRR is Pon = 125ps,
P off = 48 ps V = 25V, wire feed = 2mm/min. The
regression equation for MRR is found as follows;
MRR = -246 + 0.04185 pulseon - 0.0619 pulse off
+0.0907 servov - 0.3314 wire feed @
The mean S/N ratio values for surface roughness are
shown in Table 6 (smaller the better for SR).Here pulse
off time has the highest delta value and hence influence
the surface roughness the most.Fromthe main effects plot
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of SR (Fig. 2), the optimum process parameters are found R
to be pulse on time = 120us, pulse off time = 48ps, servo a — P prlett wray wem
voltage = 20v, wire feed = 2mm/min. The regression -
equation for SR is found as follows;
SR = 12.94 +0.0399 pulse on- 0.2515 pulse off - 8"
0.0711 servo v -0.1731 wire feed @) e
Table.6: Mean S/N Ratios for SR g 9
Process Delta B s
Parameters Level 1 | Level 2 | Level 3 Value = .
PuseOn | gom | 083 | o586 | 1783 ‘
Time )
Pulse Off | 11047 | 8403 | -8000 | 3047 N R
Time Egnaltonai Sl ba
Servo 10091 | -so11 -8.447 1,644 Fig. 3: Mgln Effects Plot fOI’-S/N-R:E-,ltIO- of KW _
\oltage The results obtained from Taguchi optimization technique

Wire Feed -0.708 -9.245 -8.496 1.212

Data Means
puka oo pulsa off RN wing foad

-a1

-5
w
=]
‘é‘ -4
=
o
=]
=
=
=0
=

A3

414

13 120 125 4 i} 2 W 25 Fry 2 i 4

Signal-o-nosz Smoler 5 baxter

Fig. 2: Main Effects Plot for S/N Ratio of SR

The mean S/N ratio values for KWare shown in Table 7
(smaller the better for KW).Here pulse on time has the
highest delta value and hence influence the surface
roughness the mostly. From the main effects plot of Kerf
Width (Fig. 3) the optimum process parameters for kerf
width are found to be, pulse on = 125ps, pulse off = 50us,
servo voltage = 20V, wire feed = 2 mm/min. The
regression equation for KW is found as follows;
KW = -2073 +0.02867 pulse on-0.0044 pulse off -

0.02996 servov- 0.0161 wire feed(3)

Table 7: Mean S/N Ratios for KW

to get the best MRR, minimum surface roughness and
minimum  kerf width are shown in the Table 8.
Table 8: Optimum Combination of Process Parameters

PaPrr:r(r:zf: rs MRR SR KW
F;‘:ﬁ(g; 125 120 125
F;‘:r'rt(ss‘;f 48 48 50
vo E’;g“;o v 25 20 20
e | | | -

The optimum output responsesare found using regression
analysis as shown in Table 9.
Table.9: Optimum Output Responses

SI. No. Output Responses Optimum Value

Material Removal
1 . 1.42975
Rate (gm/min)

Surface Roughness

3.8878
(1m)

3 Kerf Width (mm) 0.65935

Process Delta
Level 1 Level 2 Level 3
Parameters Value

Pulse On Time 12.508 10.222 5.732 6.776

Pulse Off Time 10.182 7.831 10.450 2.618

Servo Voltage 5.962 12.702 9.799 6.740

Wire Feed 8.207 8.826 11.430 3.223
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V. CONCLUSIONS
Bxperimental investigation of D2 tool steel has been done
on wire EDM and the following conclusions were made;

e It was found thatmaterial removal rate was most
influenced by wire feed, surface roughness by
pulse off time and kerf width by pulse on time.

e  The optimum combination of process parameters
for material removal rate, surface roughness and
kerf width were found.

e The optimum output responses were also found
using regression analysis.
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Abstract— Eggshells waste was investigated for its
sorption abilityas an environmentally-friendly and cheap
sorbent for removing excess anions from wastewater. The
milled size of the waste was found to be <63 um, with round
and smooth morphology. Moreover, the Fourier transform
infrared spectrometer spectrum showed functional groups
such as carbonate and hydroxyl. The X-ray diffractogram of
the eggshells showed the presence of calcite, which mostly
compose of calcium and carbonate ions. Multivariate
methodology was employed for optimization of factors that
affect sorption studies; initial ions concentration which was
found to be 24.45 and 23.24 mg/L, the sorbents dose which
was found to be 85.20 and 81.56 mg/L, contact time, which
were found to be 69.37 and 70.28 min and solution pH 7.19
and 7.97 for chloride and fluoride anion respectively. The
eggshells also exhibited high percentage removal
efficiencies for chloride (80.70% * 2.01%) and fluoride ion
(93.18% + 1.67%) from real wastewater samples. The
adsorption isotherm was satisfactorily fitted with Langmuir
isotherm model. The thermodynamics Kkinetics studies
showed that the adsorption of fluoride and chloride ions
onto the eggshells was endothermic and spontaneous and
the adsorption data followed second-order Kkinetics
supporting that chemisorption processwas involved.
Keywords—Chloride, fluoride, eggshells waste-remains,
adsorptionand wastewater.

1. INTRODUCTION
Processed wastewater is widely employed to compensate
for the shortage of benign and uncontaminated freshwater
(Stevens & Batlokwa, 2017). Wastewater treatment
methodologies have been developed by several researchers
for treating and reutilizing wastewater for use in irrigation,
animal and human consumption, groundwater boost, non-
potable reuse and domestic activities. Nevertheless, the
presence of excess and toxic anions such as chloride and
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fluoride ions in the wastewater pose a serious health hazard
to aquatic animals and the environment(Chuang, Chang,
Chang, & You, 2006). Agricultural activities such as the use
of potash fertilizers for soil enrichments, road salts,
industrial activities and natural calamities have
continuously increased the amount of chlorine and fluoride
ions in the aquatic ecosystems(Butt & Riaz, 2017).
Naturally, chloride and fluoride ions exist in fresh or ground
waters in considerate concentrations and are essential to
life. For example, chloride ions are micronutrients essential
for plant development and it constitute approximately
0.05% of the earth’s crust(Hunt, Herron, & Green, 2012). It
is required in low concentrations by most plants, and it
plays an essential role in stomatal regulation. However,
high levels of chloride ion may alter reproduction rates,
increase species mortality and may also change the
characteristic of the entire local ecosystem. Furthermore, as
the concentration of chloride ion increases due to the above-
mentioned activities or reasons, and filters into underground
waters and wastewaters, it may strain plant respiration and
change the quality of the wastewater effluent as well as
drinking water(Asche & Lead, 2013). Fluoride on the other
hand, is essential to human health specifically for the bones
and dental health, however, this is plausible only at low
levels (< 1.0 mg/L)(Bhaumik et al., 2012). Consumption of
high levels of fluoride ions is detrimental to human health
and aquatic life. For example, ingesting high levels of
fluoride ions browning and mottling of the teeth, bones
fluorosis (Fawell & Nieuwenhuijsen, 2003),
depression(Crisp et al., 1998), urinary tract malfunction and
red blood cell deformities(Thole, 2013).

Henceforth, it is essential that the concentration of chloride
and fluoride ions in recycled wastewater be considerably
reduced to acceptable levels (200 mg/L and 1.0 mg/L for
chloride and fluoride respectively) as set out by
international monitoring agencies such as the World Health
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Organization (WHO) (Javed & Usmani, 2013), Food and
Agriculture Organization (FAO) (Elnabris, Muzyed, & El-
Ashgar, 2013) and Botswana Bureau of Standards
(BOBs)(BOTSWANA BUREAU OF STANDARDS,
2011). Adsorption has wide been employed as an efficient
and economically viable technology for the removal of
removing excess and toxic chloride and fluoride ions from
water. Lately, low cost sorbents, especially naturally
occurring materials such as activated carbon from plant
materials(Chuang et al., 2006), calcium alginate
beads(Bhaumik et al., 2012), fly ash(The & Convention,
2008), rice husk(Xu, Chen, & Jiang, 2015), tea ash powder,
clay materials, limestone as well as commercially available
calcium containing materials such as calcium hydroxide,
and calcium sulphate have been employed to remove
chloride and fluoride from water(Bhaumik et al., 2012)(EI-
Hassan & Al-Sulami, 1994). However, these methods
present some drawbacks, including the high cost (Hanafi &
Abdel Azeema, 2016), and the disposal of the resulting
sludge (Gilbert, Woodhouse, Stieb, & Brook, 2003)
Eggshell is mainly composed of calcium carbonate
(94.03%) and it also contains calcite and valerite.
Additionally, eggshells are composed cellulosic structure
and contains amino acids; making it an excellent
adsorbent(Yi, Guo, Zhang, Yu, & Li, 2004). In Botswana,
eggshells are largely produced as waste domestically,
commercially as well as industrially. These waste (eggshells
waste remains), are usually disposed in landfills and have
no economic values.

In this paper, pulverized eggshells were employed as an
environmentally friendly and readily available adsorbent for
the removal of excess toxic chloride and fluoride ions from
wastewater sample. FTIR, SEM and XRD were employed
for characterization of the eggshells waste remains. The
significance of various sorption parameters including pH,
adsorbent dose, contact time, initial concentration of the
anions was investigated. Adsorption isotherm models were
employed to describe the adsorption equilibrium data.
Pseudo-first and second-order and intraparticle diffusion
were emp loyed to investigate the kinetics of the adsorption
process. The thermodynamic parameters, such as AG, AH
and AS were also calculated from the adsorption
measurements.

1. MATERIALS AND METHOD
Materials and Instrumentation
The eggshells waste remains employed for this experiment
was collected from the Moghul Refectory located on the
main campus of the Botswana International University of
Science and Technology (BIUST), Palapye, Botswana.
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Ultra-pure water of 18.0 MQ/cm resistivity, Type I, was
prepared by a Elix 5 Millipore water purification system
from Merck, (Darmstadt, Germany) and was used to
prepare all solutions. Reagents used were: SPAR white
spirit Vinegar, which was employed to treat the waste
materials, was purchased from SPAR (Palapye, Botswana),
elemental standard solution of Cl, and F with a
concentration of 1000 mg/L and NaOH (97%) pellets were
purchased from Rochelle Chemicals (Johannesburg, South
Africa). For determination of size, morphology and
nanoparticle composition, JSM 1700 SEM coupled with
EDX, obtained from USA was used. The instrument
resolution was about 50eV at amplification time of 5
microseconds, it uses an Electron Dispersive X-ray (EDX)
back scattering detector operated in spectra mode
(elemental composition), point and shot mode and mapping
mode (distribution of compounds). Analysis was done
employing a Philips GSRv, 3.2 software. The SEM worked
at beam voltage of 1.0 kV LED, low vacuum (typically 2to
6 Torr), and utilizes a chamber gas (H20) for imaging,
charge suppression and sample humidity.An E6700 Polaron
range high vacuum evaporator sputter coater, obtained from
the United Kingdom (UK), was used to coat the fish scales
remains and untreated waste materials prior to SEM-EDX
analysis. Perkin Elmer System, Spectrum two Fourier
transform infrared (FTIR)spectroscopy was used to
determine the functional groups of materials. The FTIR
spectra were recorded in the wavenumber range 400-4000
cmlon a Perkin Elmer system 2000 FTIR. The adsorbents
were kept at ambient temperature. 1mg of the adsorbents
per 200 mg of KBR was weighed. The powder was pressed
into pellets by using a 15 ton hydraulic press. The data were
collected at 2.0 cm® resolution, and each spectrum was a
result of 256 scans.A powder D8 Advanced Powder X-Ray
Diffractometer (XRD) obtained from Bruker (Karlsruhe,
Germany) was employed for characterization of the
eggshells waste remains. Meanwhile, the presence of
chloride and fluoride anions effluents during the entire
experiment were investigated by employing a Shimadzu S
150 ion chromatography system (SHIMADZU, Japan)
obtained from SHIMADZU (Johannesburg, South Africa).
The instrumental parameters were those recommended by
the manufacturer.

Pre-treatment of the Eggshells Waste Remains

The eggshells waste remains employed for this experiment
was collected from the Moghul Refectory located on the
main campus of the Botswana International University of
Science and Technology (BIUST), Palapye, Botswana. The
remains were washed thoroughly with deionized water to
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remove dirt and eggs remains. Then it was sun dried for
48hrs, after which, it was pulverized employing a Fritsch
pulverisette 5 pulverizer, operated at 400 rpm for 90 min in
both milling and reverse mode. The pulverized materials
were then sieved to 63 — 200 micron mesh size, after which
they were rewashed with deionized water several times to
remove color and dirt. The product was than treated with
SPAR white spirit vinegar to remove inorganic pollutants.
Finally, they were dried in an oven at 65 + 2 °C for 6hrs 11.

X-ray Powder Diffraction (XRD)

A powder D8 Advanced Powder X-Ray Diffractometer
(XRD) analysis was employed to investigate the physical
properties as it relates to the crystallinity of the waste
material. The XRD was operated with Cu Ko emission (A =
1.541051&, 40 kV, 40 mA per sec) and with high efficiency
linear detector of Lynx Eye type. The scanning mode used
was coupled with 26/© on the scanning range 10° - 120°
values. The crystallite size of the sample was calculated by
Deby-Scherrer method.

Fourier Transform Infrared Spectroscopy (FT-IR)
Fourier transform infrared (FTIR) spectrometer was
employed to identify the functional groups crazed on the
surface of the eggshells waste remains. The FTIR spectra
were recorded in the wavelength range 500-4000 cm-1 on a
Nicolet iS10 Thermo Scientific FTIR. The data were
collected at 2.0 cm™ resolution, and each spectrum was a
result of 250 scans.

Scanning Hectron Microscopy Coupled with Energy
Dispersive X-ray Spectroscopy (SEM-EDX)

Scanning Electron Microscope coupled with Energy-
dispersive X-ray spectrometer (SEM - EDX) (JSM -

Table.1:Factors and their levels for the two-level fractional

7100F), was employed to determine the surface morphology
of the eggshells waste and to determine its elemental
composition. An E6700 Polaron range high vacuum
pressure sputter coater (Quorum Technologies, UK) was
employed to coat the eggshells wastes with carbon. These
were then taken for SEM-EDX analysis, which operated
under high vacuum and beam acceleration voltage of 10.0
kV (the recommended operating voltage for organic
material samples). The results from this analysis were then
used to determine the surface morphology and elemental
composition of the eggshells waste.

Batch Adsorption Studies for ClI- and F Removal
Employing Eggshells Waste

All experiments were carried out in batches and done in
triplicates. A 100 mg/L standard mixture of chloride and
fluoride was prepared from 1000 mg/L stock solution of
each of the anions.

Optimization of Adsorptive Parameters of the Eggshells
Waste

Optimization studies were carried out by employing
multivariate optimization methodology. In this study, the
eggshells were optimized by looking at four factors: contact
time, pH, sorbent dosage, and initial concentration. These
were first screened through the use of a two-level fractional
factorial design. This evaluates the significance of each
factor towards the experimental output.

The screening design was carried using the experimental
conditions as described in Table 1. It was then filtered into a
100 mL volumetric flask and deionized water added to the
mark. It was investigated for chloride and fluoride anions
employing IC. The experiments were done in replicates to
evaluate the adequacy of the method.

factorial design for the optimization of the eggshells waste remains

Variable Factor Low level High level
A | dosage (mg) 10 1000

B | pH 2 10

C | Contact time (minutes) 15 180

D | Concentration (mg/L) 0 50

Following this, a face centered central composite design
(CCD) was performed to investigate the optimum
conditions for each factor that would result in a maximized
response of the experiments. The optimization process was
carried out with the use of Minitab Release 14 statistical
software (Minitab Inc., USA).
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Application of the Optimized Eggshells Waste
Adsorption Method to Real Samples

The sorption nature of the eggshells waste remains was
studied by applying the optimized parameters to wastewater
samples collected from Gaborone waste water treatment
plant. The eggshells waste remains were used for the
adsorptive removal of chloride and fluoride anions from
samples. 100 mL of wastewater samples were used and the
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optimized conditions applied to the water samples. The
mixture was subjected to a rotary shaker at 200 rpm under
the optimal conditions, after which it was then filtered
employing a whatmann No. 1 filter paper and put into 100
mL volumetric flasks. Deionized water was added to the
flasks and filled up to the mark. The analysis was done in
triplicates. Chloride and fluoride standards (from 5 — 10
mg/L) were prepared for the calibration curve. The effluents
were investigated for the presence of chloride and fluoride
ions by employing ion chromatography (IC) and the results
analysed using Microsoft Excel 2016.

The percentage removal of chloride and fluoride anions was
calculated using the formula below

S %100
Ci
@
WhereCi is the initial concentration of metal ions in

wastewater sample.
Cf is the final concentration of metal ion in wastewater after
applying the eggshellwaste remains.

Equilibrium studies

Adsorption equilibrium studies were conducted to
determine the nature of the adsorption isotherms and the
adsorption capacity of the eggshells waste remains for the
removal of chloride and fluoride. For the isotherm studies,
the initial ions concentrations were varied from 10 to 100
mg/L using 1 g/L (dry weight) eggshells waste powder. The
adsorption flasks were agitated in a rotary shaker at 400rpm
and samples were collected at specified time intervals,

12000
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2000

QJ
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0 20
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followed by separation of the eggshells waste powder by
filtration. The resulting solutions were analyzed employing
IC for the residual anions concentrations.

Kinetic studies

Kinetic studies were carried out in a volumetric flask and
samples were collected at different intervals of 15 min to 90
min. The samples were analysed for residual ions
concentration.

The kinetics of adsorption was studied by using three
kinetic models, pseudo first order, second order and intra
particle diffusion models.

Thermodynamic studies

The experiments were conducted at different te mperatures
in the range of 0 — 50 °C in a rotary shaker for 90 min. The
samples were filtered and analysed employing IC for the
residual anions concentrations at the end of the experiments.

. RESULTS AND DISCUSSIONS

X-ray Powder Diffraction (XRD)

The XRD phase analysis of the eggshells waste powder was
performed employing JCPDS (Joint Committee on Powder
Diffraction Standards) card number 01-073-0293. It was
evident that a compound, calcite with the chemical formula
CaCO3z was the major component of the eggshell waste
powder with a with d- spacings 0-845, 0-784, 0-712, 0-684,
0-600, 0-563, 0-489, 0-389, 0-301, 0-289, and 0-200
corresponding to the calcite structure as shown in Figure 1.

*Calcite - CaCO;

**
* k% ***
40 60 80 100
Angle 20 (deg)

Fig.1: XRD diffractogram of the eggshells waste powders

Calcium and carbonate ions are the major constituents of
calcite. Both ions have unsatisfied partial charges within the
compound (Bhaumik et al., 2012). This charge imbalance is
decreased by the hydrolysis of water, resulting in the

www.ijaers.com

formation of calcium hydroxide ions and bicarbonate ions
which has the ability to react with any other ions in solution
based on the pH of the solution. At pH between 6 — 7.85,
there is an increase in the number of CO3* and Ca?* sites on
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the eggshells powder surface resulting in high adsorption
efficiency for chloride and fluoride ions by the eggshell
waste powder (Tsai et al., 2006).

Scanning Hectron Microscopy Coupled with Energy
Dispersive X-ray Spectroscopy (SEM-EDX)

Figure 2 shows SEM micrographs of the eggshells waste
powder. The fish scale appears to have a round and smooth

Full scale counts: 1378

morphology with a particle size of <63 pum, which are
excellent  characteristics  associated  with  excellent
adsorbents. The micrograph is characterized by having two
regions, one being darker and the other being white. The
white region is rich in inorganic material containing high
proportion of calcium and phosphorus, whereas the dark
region is rich in protein because it has high proportion of

11/28/2016
SEM WD 10.0mm 14:43:35

Fig.2: SEM image for the eggshell waste remains powder

10pm JEOL

1500
P
1000 - ca
500 -} 0
C Ca
N
o [ I [ [ [ [ [ I [
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

keV

Fig.3: EDX ofthe eggshell waste remains powder

Fourier Transform Infrared Spectroscopy (FT-IR)

Eggshell is mainly composed of calcium carbonate
(94.03%) and it also contains calcite and calcareous soil.
Eggshell has a cellulosic structure and contains amino

www.ijaers.com

acids; thus, it is expected to be a good adsorbent. Figure 4
below shows an FTIR of eggshells before removal (blue)
and after removal (pink) of the chloride and fluoride ions

from wastewater.
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Fig.4.4: FTIR of Eggshells before removal (blue) and after removal (pink) of target analytes

The two most significant peak intensities were observed at
1396 and 870 cmrl, which were strongly associated with the
presence of calcium carbonate in the eggshell matrix
(Haynes & Dean, 2010). The peak at 870 cm® confirmed
the presence of valerite (Tsai et al., 2006). A moderately
observable peak at 712 indicated the in-plane and out-
planes deformation modes of calcium carbonate (Thomas et
al., 2015). It has been reported that the most prominent peak
in FTIR spectra of eggshell particles matched with that of
carbonate minerals. The peak at 2927.5 cm 1 is due to
presence of C-H stretching mode (Tsai et al., 2006).

Optimization of Adsorptive Parameters of the Eggshells
Waste Remains

Experimental matrices were designed using Minitab for the
optimization purposes. The yields were followed by the use
of IC separation measurements of chloride and fluoride.
Before performing the actual optimization, a % fraction
factorial design was employed in order to assess the level of
significance of each factor under investigation. The factorial
design comes as a screening phase, which allows screening
a relatively large number of factors in a relatively small
number of experiments that cover the whole experimental
domain, with the result identifying the most influential
factors towards obtained yields. Analysis of data was in the
forms of normal probability plots of standardized effects,
and residuals plots; as shown by Figures 5 and 6,
respectively.

www.ijaers.com

Fromthe normal probability plot of standardized effects, the
magnitude of the main effects of each factor as well as the
effects brought about by the interaction of factors, towards
the obtained yield are investigated. The magnitude of each
type of effect is represented by its distance from the solid
line, as well as the side on which the effect lies with respect
to the solid line. Negative effects lie to the left while
positive effects lie to the right of the solid line. The solid
line indicates where the points would drop if the effects
were zero, while the percentage in the y-axis signifies the
weightage of each factor’s the
obtained yield. The investigated effects exhibited a positive
magnitude as they all appeared to the right of the graph, as
can be observed in Figures 5. The main effects, due to
Factors A (Contact time), B (pH), C (eggshells waste
remains dosage) and D (initial concentration) were
significant for chloride and fluoride. Factor D for both
anionslay furthest to the right of the solid line, signifying
that factor D had a greater positive magnitude towards
contribution of the vyields obtained. However, the
contribution of each factors (A, B, C, and D) showed higher
weightage towards the output as compared to that of effects
brought about by the interaction of factors. The powder
normal probability plots of standardized effects of Cl-
showed that there was a significant contribution towards the
obtained yield as a result of interaction between factors
(Factor A and Factor B) and the same for Factor A and
Factor D for F-.

contribution towards
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Normal Probability Plot of the Standardized Effects
(response is Absorbance Cl-, Alpha = .05)
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Fig.5: The normal probability plots of standardized effects of Cl- and F~ for the eggshells

Figure 6 shows the residual plots for the yield obtained
when using the eggshells waste powders. The plots probe
into the distribution pattern of data points through the use of
residuals. Residuals are the outcome of the difference
between the observed and the fitted values (Ryan, 2006).
Normal probability and histogram plots investigate whether
the data obtained exhibits a standard Gaussian distribution.
For normal probability plots, if the data points fall
approximately along the straight line, then the residuals are
said to be normally distributed, meaning the data follows
the Gaussian distribution (Ziegel, 2004), which was the case
for this work. A plot of residuals against fitted responses

(values) is used to detect unequal error variances and
outliers, while the plot of residuals against order of the data
checks for correlation of the residuals. The residuals against
fitted values plot revealed a constant variance of the
residuals about the center line. The plot of residuals against
order of the data showed a randomized shifting pattern
about the center line, signifying that the data was
uncorrelated with each other. The plots for the eggshells
show that the residuals were randomly distributed, hence,
signifying absence of systematic errors and hence adequacy
of the model.

Residual Plots for F-
Normal Probability Plot of the Residuals Residuals Versus the Fitted Values
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Fig.6: Residuals plots of standardized effects on the eggshells waste remains

Following the screening of significant factors using
fractional factorial design, a response surface design was
then created to determine the optimum conditions of each
factor. This was achieved through the use of a CCD. The
optimal conditions obtained for the eggshells waste
adsorption of chloride and fluoride anionswere 24.45 and
23.24 mg/L for the initial ions concentration respectively,
the sorbents dose was found to be 85.20 mg/L (chloride)
and 81.56 mg/L (fluoride), contact time, were found to be
69.37 min (chloride) and 70.28 min (fluoride) and solution

www.ijaers.com

pH 7.19 (chloride) and 7.97 (fluoride). Furthermore, the
regression coefficient, R?, was also used to assess the fit of
the model to the experimental data which were 0.9901 (CI)
and 0.9891(F). The relative standard deviations (RSD) for
the experimental data were obtained to be 1.4% (CI), and
2.21% (F).

Application of the Optimized Eggshells
Adsorption Method to Real Samples

Waste
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After determining the optimum parameters, the parameters
were applied ina 100 mL of the wastewater sample and the
resulting solution was analysed using IC. Figure 7 below
represent the percentage removal of chloride (80.70% =+

100
90
80
70
60
50
40

% Removal

30
20
10

Fluoride

Anions

2.01%) and fluoride ion (93.18% =+ 1.67%) from real
wastewater samples. The eggshells waste showed excellent
removal efficiency towards the selected anions.

B Fluoride

[ Chloride

Chloride

Fig.7: Percentage removal of chloride and fluoride anions from wastewater sample

Adsorption Isotherms

Adsorption isotherms show the distribution of solute
between the liquid and solid phases and can be described by
several mathematical relationships such as the standard
Langmuir and Freundlich and Dubinin-Radushkevich
models as described above. The linearized Langmuir and
Freundlich adsorption isotherms as well as Dubinin-
Radushkevich model obtained for the eggshells waste are
shown in the Table 2, with the values of linear regression
coefficients. In view of the values of the linear regression
coefficients, Langmuir model fits very well to the sorption
data in the studied concentration range studied. The higher
the b, the higher is the affinity of the adsorbent for ions.
Omex Can also be interpreted as the total number of binding
sites that are available for adsorption and ge as the number
of binding sites that are in fact occupied by the ions at the
concentration Ce (Umpleby et al., 2001). According to Table
2, the affinity order of the eggshells is CI- > F-. The constant
K and 1/n were determined by linear regression from the

WWwWw.ijaers.com

plot of log ge against log Ce. K is a measure of the degree or
strength of adsorption. Small value of K indicates the more
adsorption (Whitcombe, Martin, & Vulfson, 1998) while
1n is used as an indication of whether adsorption remains
constant (at 1/n = 1) or decreases with increasing ions
concentrations.

The Langmuir constants of qmex and b were determined
from 1/ge versus 1/Ce plot. The applicability of Langmuir
isotherms implies that monolayer adsorption exists under
the experimental conditions. The Langmuir isotherm
constants do not explain the chemical or physical properties
of the adsorption process. However, the mean adsorption
energy (E) calculated from the D-R isotherm provides
important information about these properties (Pamukoglu,
2008)(Branger, Meouche, & Margaillan, 2013). The
adsorption energies are less than 2 kimol! suggesting that
the sorption process was dominated by physical forces at all
studied temperatures.
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Table.2: Isotherm parameters for the adsorption of chloride and fluoride anions unto the eggshells waste remains

(K) (L/mg)

0.9628 32.26 0.14
0.9715 3115 0.08
0.9417 17.39 0.12

Omax(mg/g) D R2

K 1/n R2 E (J/mol) Omax

(mg/g)

0.6557 0.46 1.02 0.9918 338.85 16.09
0.8516 0.72 111 0.9448 485.80 15.59
0.74 0.88 0.9445 584.91 17.68

0.89 1.15 0.9352 1125.10 17.50

0.6395 0.44 1.03 0.9464 325.45 15.68
0.8464 0.72 1.07 0.9873 492.38 15.15
0.8718 0.86 0.92 0.9024 638.17 18.18
0.9548 131 1.01 0.9267 977.47 17.10

0.9908 36.08 0.00

Adsorption Kinetics

The comparison of experimental sorption capacities (qexp)
and the predicted values (qca, ki, k2, kd, R?) from pseudo
first order, pseudo second order and intra particle diffusion
constants are given in Table 3eggshells waste. The pseudo
first order (plot of log(ge-q) vs. t) was not satisfactory to
explain the experimental data, whereas the calculated, gcal

Cl - First Order

0.5
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g 03 e
é—': 02 | e .
-
S 01 o .

0 T
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F- - First Order

0.25

0.2 y =0.0021x + 0.0239-’
= R2= Q9848
T 0.15 '._398
c e
® 01 | e
2 e ®

005 o .

0
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Time (min)
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- 298.15 0.959 30.12 0.14

I 308.15 0.9761 44.07 0.05
‘ 318.15 0.8857 14.35 0.18 0.788
‘ 333.15 0.9907 1.30 0.45 0.91
|

I
|
|

values derived from the pseudo second order model for
sorption of the selected ions were very close to the
experimental (gexp) Values. The second order equation (plot
of t/q vs. t) appeared to be the better fitting model than first
order and intra particle diffusion equations because it has
higher R? value as shown in Figure 8(Abd. Hadi, A.
Rohaizar, & Sien, 2011)(lkram et al., 2016).
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Intra Particle Diffusion
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Fig.8: Pseudo first and second order adsorption kinetic and intra particle diffusion of the eggshells waste remains

Table.3: Kinetics parameters for the adsorption of the selected ions onto the eggshells waste remains

R? Ceal

'min) (mg/g)
-| 12.46 09763  0.012 13.66
-| 12.02 0.9974  0.002 12.53

Thermodynamics Parameters

The results of these thermodynamic calculations are shown
in Table 4. The negative values for the Gibbs free energy
for all the selected ions, show that the adsorption process is
spontaneous and that the degree of spontaneity of the
reaction increases with increasing temperature. The overall
adsorption process seems to be endothermic (AH =39.37,
and 53.26 kJmol-1 for CI- and F- respectively). Table 4 also
shows that the AS values were positive (which implies that
entropy increases as a result of adsorption). This occurs as a
result of redistribution of energy between the adsorbate
(chloride and fluoride anions) and adsorbent (eggshells

Ceal R? Ka (mgL
D) (mg/g) 'min/2)

0.9848  0.017 0.12 0.7539  0.289
0.9202  0.023 0.18 0.7208  0.262

waste powder). Before adsorption occurs, the anions near
the surface of the adsorbent will be more ordered than in the
subsequent adsorbed state and the ratio of free anions to
anions interacting with the adsorbent will be higher than in
the adsorbent state. As a result, the distribution of rotational
and translational energy among a small number of ions
increase with increasing adsorption by producing a positive
value of AS and randomness will increase at the solid
solution interface during the process of adsorption.
Adsorption will occur spontaneously at normal and high
temperatures if AH>0 and AS>0.

Table.4: Thermodynamic parameters for the adsorption of chloride and fluoride anions onto the eggshells waste remains

298.15 1398.97 -17.96
308.15 2904.89 -20.43
318.15 4193.82 -22.06
333.15 7421.09 -24.68
298.15 2789.38 -19.67
308.15 7119.08 -22.73
318.15 14589.71 -25.36
333.15 26656.39 -28.23

WWwWw.ijaers.com

39.37 0.2744 0.9917

53.26 0.4366 0.9871
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V. CONCLUSION

In this paper, an attempt to employed eggshells waste
remains as an ecofriendly adsorbent for removing fluoride
and chlorideanions from wastewater was achieved.
Adsorption studies were developed and evaluated. These
studies demonstrated that pH, sorbent dose, contact time
and concentration are significant factors in adsorption. The
use of eggshell waste remain was found to be a green
method therefore conserving the environment. Eggshells
waste remains were proposed as cheap, easily available and
efficient method for removal of chloride and fluoride anions
from the environment.The adsorption isotherm was more
satisfactorily fitted with Langmuir isotherm model. The
thermodynamics various Kkinetics models including the
Pseudo-first-order, Pseudo-second-order and intra particle
diffusion constants of the adsorption process, AH, AG and
AS were evaluated. The results showed that the adsorption
of nitrate and nitrite ions onto activated carbon was
endothermic and spontaneous. The adsorption data followed
second-order Kinetics supporting that chemisorption process
was involved.
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