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Resumo— O objetivo desta investigacéo é propor uma andlise cientifica sobre
0s avangos e retrocessos da legislacédo da agéo civil publica como instrumento
de protecéo coletiva de direitos. Assim, torna salutar compreender o instituto
da Lein. 7.347/85 e fazer uma comparacao entre 0s principais pontos do projeto
de lei n. 5.139/09 e a nova lei de acéo coletiva (PL n. 4.778/20) proposta pelos
representantes do Conselho Nacional de Justica e entregue ao presidente da
Camara dos Deputados em 1° de setembro de 2020, a fim de verificar se 0 novo
anteprojeto de ac¢des coletivas traz propostas inovadoras em relagdo ao projeto
de lei n. 5.139/09; bem como uma breve analise dos projetos de lei n. 1.641/21,
uma nova proposta do Instituto Brasileiro de Direito Processual com o objetivo
de contribuir para o avanco do processo coletivo brasileiro. E importante que
a abordagem critica do objeto de investigacio proposto tenha se dado por meio
da pesquisa bibliografica, documental e jurisprudencial, além de andlises

comparativas, interpretativas e sistematicas.

. INTRODUCTION

The current legislation has been undergoing
transformations caused by doctrine, legislation and
jurisprudence, generating controversies that demand
solutions to the failures of the legislation.

This scientific research aims to propose a
discussion about public civil action as an instrument to
control collective rights, as well as an analysis of the
advances and setbacks of legislative evolution, performing
a comparative analysis between the main points of the
current institute of the civil action law public, the bill no.
5,139/09 and the new bill on class actions; in order to verify
if the new draft of collective actions proposes something
innovative in relation to the bill n. 5,139/09; and if it
effectively responds to the claims of collective actions,
which is access to justice for the hypo sufficient, thus
advocating the true scope of action of collective protection;
as well as carry out a brief analysis of the bill n. 1.641/21, a
new proposal from the Brazilian Institute of Procedural Law
with the aim of contributing to the advancement of the
Brazilian collective process.

In this follow-up, we will present brief notes about
the public civil action, as well as discuss the nature, object,
legitimacy, competence and res judicata; before the bill n.
5,139/09 and the new draft bill of the collective action law;
and finally, a small study about the new proposal made by
the IBDP.

In order to reach the scope of this research, the
theoretical-conceptual technique will be used, given the use
of content analysis, through a bibliographic survey,
jurisprudential and documentary data on the subject.
According to the content analysis techniques, it is stated that

!BRAZIL. Law no. 7,347 of July 24, 1985. Disciplines the public
civil action of liability for damages caused to the environment, to
the consumer, to goods and rights of artistic, aesthetic, historical,

www.ijaers.com

this is a theoretical research, so that the procedure adopted
will serve to demonstrate the importance of public civil
action as an instrument of control of collective protection.

1. PUBLIC CIVIL ACTION: A LEGISLATIVE
ANALYSIS

Provided for in Law no. 7.3474%, of July 24, 1985,
type of representative action; emerged as a procedural
instrument to protect the diffuse interests of society;
although the law of popular action already existed; it
represented a major transformation in our national legal
system; since it provided changes in collective actions,
protecting liability actions for moral and property damage
caused to the environment; to the consumer; to goods and
rights of artistic, aesthetic, historical, tourist and scenic
value; any other diffuse or collective interest; for violation
of the economic order; to the urban order; the honor and
dignity of racial, ethnic or religious groups; public and
social assets, as set out in article 1° of the aforementioned
Law; without prejudice to popular action. It is, therefore, a
collective demand that aims to protect collective rights.
Débora Vieira, Gisele Santos Fernandes and Ney Maranhao
explain:

The Public Civil Action Law,
thus, represented the
paradigmatic turning point in
the codification of collective
protection in 1985, since,
although the Popular Action
Law had existed since 1965,
the Public Civil Action Law
expanded the matters subject to

tourist and scenic value (VETADO) and other
measures. http://www.planalto.gov.br/ccivil 03/leis/173470orig.ht
m. Accessed on 7 Jun. 2021.
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collective protection, listing
them in your art. 1, without
prejudice to popular action.
With regard to jurisdiction, the
Public Civil Action Law
established the place of
occurrence of the damage as
the competent forum, in
addition to restricting the
active legitimacy for bringing
public civil actions and
defining the extent of res
judicata.?

According to article 3, the public civil action law
may have as its object the payment of money or the
fulfillment of an obligation to do or not do to which the
debtor of this obligation is legally bound.

According to the Minister Rapporteur Herman
Benjamin in REsp 1.454.281/MG:

The cumulation of obligations
to do, not to do and to pay does
not constitute bis in idem, since
the indemnity, instead of
considering a specific injury
already ecologically restored
or to be restored, focuses on a
portion of the damage that,
although caused by the same
past behavior of the agent, has
deleterious effects of a future,
irreparable  or intangible
nature®.

The Public Prosecutor's Office has legitimacy to
propose the public civil action; the Public Defender's
Office; the Union, the States, the Federal District and the
Municipalities; the autarchy, public company, foundation or
mixed capital company; being that the association has been
constituted for at least 1 (one) year under the terms of civil

2VIEIRA, Débora. GOES, Gisele Santos Fernandes.
MARANHAO, Ney. Public civil action law: term ofinadjustment
of conduct in labor matters and community participation. In:
MilaréEdis (coord.). Public civil action after 35 years (electronic
book), 1st ed. Sao Paulo: RT, 2020.

3 STJ. REsp no. 1.454.281/MG, rel. Min. Herman Benjamin, j.
08/16/2016 - DJ 09/09/2016. Available at
ttps://scon.stj.jus.br/SCON/jurisprudencia/toc.jsp?i=1&b=ACOR
&livre=(('RESP".clas.+e+@num=27%1454281%27")+ou+(%27R
Esp%27+adj+%271454281%27.suce.))&thesaurus=JURIDICO&
fr-veja. Access in 7 Jun. 2021.

4 SOUZA, Luis Antonio. In search of effectiveness in the
collective process. In: Milaré Edis (coord.). Public civil action
after 35 years (electronic book), 1 ed. Sao Paulo: RT, 2020.

5 STJ. REsp no. 1450/982/MS, rel. Min. Gurgel de Faria, j.
01/07/2019-DJ 02/07/2019. STJ. REsp no. 1,324,693/MS, rel.
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law and includes among its institutional purposes, the
protection of public and social assets, the environment, the
consumer, the economic order, free competition, to racial,
ethnic or religious rights or to artistic, aesthetic, tourist and
landscape heritage, in accordance with article 5 of the Law.
The law provides that in relation to the Public Prosecutor's
Office, if it does not intervene in the process as a party, it
will necessarily act as an inspector of the legal system (art.
5, §81°). There is some discussion about the absence of the
Public Prosecutor's Office in the intervention of the process
if it would entail an absolute or relative nullity.

Let’s see the note of Luis Antbnio Souza:

I think that the understanding
should be in the sense that the
nullity must occur due to lack
of subpoena, of not giving
opportunity to the ministerial
pronouncement, not the
absence of manifestation, this
because the ministerial
representative can identify a
hypothesis that does not
challenge his intervention,
which, logically, it should
expose with reason*.

Pursuant to the prevailing jurisprudence of the
Superior Court of Justice, the hypothesis of relative nullity,
as it has been understanding that the absence of a summons
from the Public Ministry, by itself, does not give rise to the
decree of the judgment, unless the effective damage to the
parties®; as well as shares the understanding that, in respect
of the principle of instrumentality of forms, the nullity
resulting from the lack of intervention, in the first degree, of
the Public Prosecutor's Office, is considered resolved, if
later the Parquet intervenes in the deed in the second degree
of jurisdiction, without competition from any damage to the

party®.

Min. Castro Meira, j. 9/10/2013 DJ 9/19/2013. available

inhttps://processo.stj.jus.br/processo/revista/inteiroteor/?num-
Registro-

201400967640&dt publicacao=02/08/2019https://processo.stj.ju

s.br/processo/revista/inteiroteor/. Accessed on 7 Jun. 2021.

6 STJ. REsp no. 1703090/RJ, rel. Min. Mauro Campbell

Marques, j. 04/24/2018 - DJ 05/03/2018. Available

at https://processo.stj.jus.br/processo/revista/inteiroteor/.

Accessed on 7 Jun. 2021. 0STF. RE

470135, rel. Min. Cezar Peluso, j. 05/22/2007 DJ 06/29/2007.

Available at https://jurisprudencia.stf.jus.br/pages/search?base-

agredaos&pesquisa_inteiro. Accessed on 7 Jun. 2021.

STF RE no. 248191, rel. Min. Carlos Velloso, j. 10/01/2002 DJ

10/25/2002. Available

inhttps://jurisprudencia.stf.jus.br/pages/search?base=acordaos&p
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Another question is about the legitimacy of the
Public Ministry in relation to homogeneous individual
interests; and the Federal Supreme Court’ has decided that
certain homogeneous individual rights can be classified as
collective interests or rights, or be identified with
unavailable social and individual interests; in these cases,
the public civil action serves to defend these rights,
legitimizing the Public Ministry for the cause; the Federal
Supreme Court argues that the public civil action serves the
defense of homogeneous individual rights, with the Public
Ministry being legitimized to enforce it, when the holders
of those interests or rights are in the situation or condition
of consumers, or when there is a relationship of
consumption.

The Federal Constitution assigns to the Public
Ministry the institutional function of ensuring for the rights
guaranteed therein, also understood as the defense of social
interests and unavailable individual interests, in addition to
other diffuse and collective interests, being responsible for
promoting the necessary measures to guarantee it, and even
public civil action (arts. 127 and 129, ins. lland I1I, CF). In
this sense, the Federal Supreme Court?, the Public Ministry
has the legitimacy to file a collective civil action in defense
of individual interests homogeneous objects of relevant
social character, even if the object of the demand refers to
available rights". Therefore, it is legitimate for the Public
Ministry to act in the protection ofprotection of public civil
action and the protection of social rights, whether diffuse or
collective,

according to the position of the Superior Court of Justice®
"it is common in the Court that the Public Prosecutor's
Office has active legitimacy to file a public civil action in
defense of homogeneous individual rights, provided that
there is a relevant social interest”. Let's see Kazuo
Watanabe's note:

In principle, only unavailable
individual interests are under
the protection of Parquet. It
was the social relevance of
collective protection of

esquisa_integer_tenor=false&sinonimo=true&plural=. Accessed
on 7 Jun. 2021.

" STF. RE 470135, rel. Min. Cezar Peluso, j. 05/22/2007 DJ
06/29/2007. Available

at https://jurisprudencia.stf.jus.br/pages/search?base-
agredaos&pesquisa_inteiro . Accessed on 7 Jun. 2021. STF RE
no. 248191, rel. Min. Carlos Velloso, j. 10/01/2002 DJ
10/25/2002. Available
inhttps://jurisprudencia.stf.jus.br/pages/search?base=acordaos&p
esquisa_integer_tenor=false&sinonimo=true&plural=. Accessed
on 7 Jun. 2021.

8STF. RE no. 401482/PR, rel. Min. TeoriZavascki, j. 06/04/2013
- DJ 06/21/2013. Available
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homogeneous individual
interests or rights that led the
legislator to attribute to the
Public Ministry and other
public entities the legitimacy to
act in this modality of
molecular demand. Only the
social relevance of the legal
asset under guardianship or of
the collective protection itself
can justify the legitimacy of the
Public Ministry for the filing of
collective action in defense of
available private interests.'

Ada Pellegrini Grinover points out that:

There is also the social
relevance of collective
protection itself due to the
peculiarity of the conflict of
interests. Imagine the case of
an edible oil manufacturer that
is harming consumers in a very
small amount, insufficient to
motivate one or  more
consumers alone to seek justice
to claim compensation for their
loss. If the individual injury is
insignificant, it will certainly
not be the injury in the
collective perspective, which
could be affecting millions of
consumers. In such cases of
very large dispersion of injured
consumers and insignificance
of the injury from an individual
perspective, there will
certainly be social relevance in
collective protection, so that
the supplier is prevented from
continuing the illicit practice.

inhttps://jurisprudencia.stf.jus.br/pages/search?base=agredaos&si
nonimo. Accessed on 7 Jun. 2021.

9 STJ. REsp no. 637332, rel. Min. Luiz Fux, j. 11/24/2004 - DJ
12/13/2004.

Available https://processo.sti.jus.br/processo/revista/inteiroteor/.
Accessed on 7 Jun. 2021.

10 WATANABE, Kazuo. Brazilian consumer protection code
commented by the authors of the draft bill. 11th ed. Rio de
Janeiro: Forensics, 2017.

HGRINOVER Ada Pellegrini. The public civil actionat
theSTJ.Availablehttps://www.stj.jus.br/publicacaoinstitucional/in
dex.php/Dezanos/article/view/3396/3519. Accessed on 7
Jun.in2021.
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Finally, it is necessary to observe the recent
judgment of the Federal Supreme Court*? that highlights the
legitimacy of the Public Ministry for filing a public civil
action, in the context of General Repercussion in the
examination of Extraordinary Appeal n. 605.533/MG,
reported by Minister Marco Aurélio, who recognized "the
legitimacy of the Public Ministry to file a public civil action
with the objective of compelling federated entities to deliver
medicines to people in need".

On the other hand, we must emphasize the
impossibility of the Public Ministry's legitimacy to file a
public civil action in the case of tax matters, according to
article 1°, sole paragraph of Law 7. 347/85, which provides:
"public civil action will not be applicable to convey claims
that involve taxes, social security contributions, the Service
Time Guarantee Fund - FGTS or other funds of an
institutional nature whose beneficiaries can be individually
determined”, included by Provisional Measure n. 2.180-35,
of 2001. However, according to the teachings of Luiz
Manoel Gomes Junior (2005, p. 41) "it cannot be forgotten,
however, that if the objective of collective actions, in the
case of homogeneous individual rights, is to resolve issues
that interest an entire group, quickly, agile and effectively,
what is the point of prohibiting question taxes through such
means?" In this sense, the Federal Supreme Court®® has
already decided in RE n. 206.781-4 that the Public Ministry
does not have the legitimacy to file a public civil action
aiming to question the tax.

Pursuant to article 5, item Il, Law no. 11,448, of
January 16, 2007, conferred legitimacy on the Public
Defender's Office. Harmoniously, there is no need to speak
of usurpation of the Public Defender's competence in
relation to the Public Ministry, according to a decision
already rendered by the Federal Supreme Court!.

2 STF RE no. 605533/MG, rel. Min. Marco Aurélio, j.
08/15/2018 - DJ 02/12/2020. Available

at https://redir.stf.jus.br/paginadorpub/paginador.jsp?docTP=TP
&doclD=13021163. Accessed on 7 Jun. 2021.

18 STF. RE no. 206781-4, rel. Min. Marco Aurélio, j. 06/02/2001
DJ 29/06/2001. Available

at https://jurisprudencia.stf.jus.br/pages/search?base_acordaos&p
esquisa_. Accessed on 7 Jun. 2021.

“mSTF. RE n. 554088/SC, rel. Min. Eros Grau, j. 06/03/2008 -
DJ 06/20/2008. Available

at https://jurisprudencia.stf.jus.br/pages/search?. Accessed on 7
June 2021.

15 STF ADI No. 3943/DF, Min. Lucia, J. 05/07/2015 - DJ
08/06/2015. Available at
https://redir.stf.jus.br/paginadorpub/paginador.jsp?docTP=TP&d
0clD=9058261. Accessed on 7 Jun. 2021.

16 19STF. RE 733433/MG, rel. Min. Dias Toffoli, j. 11/04/2015 -
DJ 04/07/2016. Available

at https://redir.stf.jus.br/paginadorpub/paginador.jsp?docTP=TP
&doclD=10669457. Accessed on 7 Jun. 2021.
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Furthermore, unanimously, the plenary of the Federal
Supreme Court’® dismissed the Direct Action of
Unconstitutionality - ADI - and considered the Public
Defender's attribution to file a public civil action
constitutional.

It is a matter of giving the hyposufficient the
possibility of promoting collective action from which they
will benefit, either because, individually, they would not
have the legitimacy to do so, in the case of diffuse or
collective rights, or because they do not have the resources
that allow it, in the case of homogeneous individual rights,
which could be the object of individual actions filed by
them, according to the position that prevails in the Federal
Supreme Court®® due to the final judgment, with general
repercussion of RE 733.433/MG.

Thus, we observe, "the illegitimacy of the Public
Defender's Office to file the public civil action can only be
recognized in exceptional situations, in the light of the
concrete case, in which the mismatch between the interests
and rights defended through of public civil action and the
institutional function of the Public Defender's Office
established in the Federal Constitution™’.

Regarding the federal entities, Union, States,
Federal District and Municipalities, as well as other legal
entities governed by public law - indirect public
administration - included in the list of article 5, items 111, IV
of the legal diploma, we perceive according to the
understanding of José dos Santos Carvalho Filho that
"territorial limitation must be imposed on the filing by
federative entities, with the exception of the Union.
Therefore, States, District Federal and Municipalities will
only be able to file a public civil action for the protection of
interests injured in their territorial constituencies."*8

7 TIDFT. Judgment no. 911115, rel. Des. Hector Valverde, J.
12/09/2015 - DJ 12/15/2015. Available
inhttps://pesquisajuris.tjdft.jus.br/IndexadorAcordaos. Accessed
on 7 Jun. 2021.

TJIDFT. Judgment no. 931786, rel. Des. Gislene Pinheiro, J.
03/30/2016 - DJ 04/08/2016. Available

at https://pesquisajuris.tjdft.jus.br/IndexadorAcordaos-
web/sisti?visaold=tidf.sistj.acordaoeletronico.buscaindexada.apre
sentacao.VisaoBuscaAcordao&controadorld=tjdf.sistj.acordaoele
ctronico.buscaindexadaapresentacao.ControladorBusca&visaoAn
terior=tjdf.sistj.acordoeletronico.buscaindexada.apresentacao.Vis
aoBuscaAcordao&nomeDaPagina=resultado&=abrirDadosDoAc
ordao&enderecoDoServlet=sistj&historicoDePagina=busca=busc
aLivre%quantidadeDeRegistros. Accessed on 7 Jun. 2021.

TJDFT. Judgment no. 878662, rel. Des. James Eduardo de
Oliveira, J. 06/03/2015 - DJ 07/07/2015. Available

at https://pesquisajuris.tjdft.jus.br/IndexadorAcordaos. Accessed
on 7 Jun. 2021.

18 CARVALHO FILHO, José dos Santos. Public civil action. 7"
ed. Rio de Janeiro: Lumen Juris, 2009, p. 147.
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It is worth noting that in the case of associations
that have been legally constituted for at least one year and
that include among their institutional purposes the defense
of interests and rights protected by the Consumer Defense
Code, authorization to assemble is waived. Furthermore, the
pre-constitution requirement can be waived by the judge,
when there is a manifest social interest evidenced by the
dimension or characteristic of the damage, or by the
relevance of the legal interest to be protected; in this sense,
it corroborates the understanding of the Superior Court of
Justice?®.

That said, regarding the legitimacy of public civil
action, as an instrument of collective actions, it is worth
emphasizing the understanding of Luiz Rodrigue Wambier
and Teresa Arruda Alvim Wambier:

In collective actions, in our
view, we are not dealing with a
hypothesis of defense of our
own rights (ordinary
legitimation) or even of
extraordinary legitimacy. It is
correct to say, in our opinion,
that the legitimation for the
defence of diffuse rights,
collective in the strict sense
and homogeneous individuals,
must be treated as a special
legitimation, with its own
contours, and which is the
general rule in the scope of the
collective process. In the
doctrine, there are those who
define this legitimation as
generic collective legitimation
or autonomous legitimation.?°

In this sequence, article 2 of Law no. 7,347/85
states that "the actions provided for in this Law will be
proposed in the forum of the place where the damage
occurs, whose court will have functional competence to

19 STJ. REsp n. 1121067, rel. Min. Massami Uyeda, j.
06/21/2011- DJ 12/03/2012. Availableat https:
/lprocesso.stj.jus.br/processo/revista/inteiroteor/?num_registro=2
00900188584&dt_publication=02/03/2012. Accessed on June 7,
2021.

2 WAMBIER, Luiz; WAMBIER, Teresa. Anotagdes sobre as
acoes coletivas no no Brasil-presente e

futuro.Available https://www.paginasdedireito.com.br/artigos/26
3-artigos-mai-2014/6562-anotacoes-sobre-as-acoes-coletivas-no-
brasil-presente-e-futuro. Accessed on 7 Jun. 2021.

21 MANCUSO, Rodolfo de Camargo. Agdo civilpUblica. Sdo
Paulo: RT, 2001, p. 65.
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prosecute and judge”. According to Provisional Measure n.
2,180-35, of 2001, the filing of the action will prevent the
jurisdiction of the court for all actions subsequently brought
that they have to process and judge the cause.

It is an absolute competence, according to the
teachings of Rodolfo de Camargo Mancuso, '"non-
extendable and non-derogable, because it is based on
reasons of public order, where the interest of the process
itself is prioritized; in principle, the interest of the parties
prevails only when deals with territorial distribution of
jurisdiction jurisdiction of the forum"2l. Luiz Manoel
Gomes Junior makes an important questioning "if there is
an interest from the Union or its autarchies, will there be a
shift of competence to the Federal Justice"??? In this sense,
according to article 109 of the constitutions, § 1%, “the cases
in which the Union is the plaintiff will be granted in the
judicial section where the other party is domiciled".

Still, from this perspective, the Federal Supreme
Court?® has already decided considering that the Federal
Judge also has territorial and functional competence over
the place of any damage, it is necessary to conclude that the
removal of federal jurisdiction, in this case, could only take
place by means of express reference to the State Court, such
as the one made by the constituent in the first part of the
mentioned article 109, § 3°, in relation to causes of a social
Security nature. Therefore, the rule of competence of the
Federal Court applies, when there is the interest of the
Union or its autarchies.

It is very valid to emphasize that the competence
in class actions uses the place of damage as a defining
criterion, in order to provide greater speed in the processing,
in the instruction and, therefore, in the judgment of the case,
given that it is much easier to ascertain the damage and its
evidence in the court in which the facts occurred is what the
jurisprudence.?*

However, let's see the notes of Ada Pellegrini
Grinover:

Therefore, we affirm that it does
not make sense, for example, that

22 GOMES JUNIOR, Luiz Manoel. Course in collective civil
procedural law. Rio de Janeiro: Forensics, 2005, p.123.

2BSTF. RE no. 228955-9/RS. relay Min. llmarGalvéo, j.
02/10/2000 - DJ 04/14/2000. Available

at https://jurisprudencia.stf.jus.br/pages/search?base=acordaos&p
esquisa_. Accessed on 7 Jun. 2021.

24STJ. AgRg no. 116815/DF, rel. Min. Humberto Martins, J.
03/28/2012 DJ 04/03/2012. Available

at https://www.sti.jus.br/websecsti/cgi/revista/REJ.cgi/ITA?seq=
1135058&tipo=0&nreg201100862792& SeqCgrmaSessao=&Cod
OrgaoJgdr=&dt=20120403&formato=PDF &salvar=false.
Accessed on 7 Jun. 2021.
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actions in defense of the
homogeneous individual
interests of pensioners and
Social Security retirees upon
receipt of the difference of 147%
should be filed in the capitals of
the various States, under the
pretext of the territorial limits of
the various organs of the Federal
Justice. The problem is not one
of competence: the federal judge,
competent to prosecute and
judge the case, issues a provision
(early or definitive) that is
effective erga omnes, covering
all retirees and pensioners in
Brazil. Either the demand is
collective, or it is not, or the res
judicata is erga omnes or it is not.
And if the request is effectively
collective, there will be a clear
relationship of lis pendens
between the various actions filed
in the different States of the
Federation.?®

From this angle, the civil sentence will make res
judicata erga omnes, within the limits of the territorial
jurisdiction of the prosecuting body, unless the request is
dismissed due to insufficient evidence, in which case any
legitimate party may bring another action with the same
foundation, using of new evidence, according to article 16
of Law no. 7,347/85. This follow-up corroborates the
Superior Court of Justice?; once the General Repercussion
in the Extraordinary Appeal was recognized in Theme
10757, which deals with the constitutionality of article 16
of Law n. 7.347/85, according to which the sentence in the
public civil action will be res judicata erga omnes, within
the limits of the territorial competence of the prosecuting
body.

25 GRINOVER Ada Pellegrini. Acgéo Civil plblica no
STJ.Disponivel https://www.stj.jus.br/publicacaoinstitucional/ind
ex.php/Dezanos/article/view/3396/3519. Accessed on 7 Jun.
2021.

% STJ. REsp. no. 1304953/RS, rel. Min. Nancy Andrighi. j.
08/26/2014 DJ 09/08/2014. Available
inhttps://processo.stj.jus.br/processo/revista/inteiroteor/2num .
Accessed on 7 jun. 2021.

STJ. REsp. no. 897.165/PR, rel. Min. Teori Albino Zavascki, j.
02/1/2011. DJ 02/10/2011.

Availableat https://scon.sti.jus.br/SCON/decisoes/toc.jsp?livre=.
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However, in a recent (04/07/2021) judgment of
Extraordinary Appeal n. 11019372%, with recognized
general repercussion?’, the plenary of the Federal Supreme
Court dismissed the RE and maintained the extension of the
subjective limits of the decision taken in the public civil
action to the entire country; and declared the
unconstitutionality of article 16 of the Public Civil Action
Law, which limits the effectiveness of sentences handed
down in this type of action to the territorial competence of
the body that issues it.

It is important to remember that the RE originated
in a collective action proposed by the Brazilian Institute for
Consumer Protection (Idec) against several banking entities
seeking to review housing financing contracts entered into
by its members. In the first instance (Federal Court of Séo
Paulo), the suspension of the effectiveness of the contractual
clauses that authorized financial institutions to promote the
extrajudicial execution of the mortgage guarantees of the
contracts was determined. In analysis of an appeal filed by
the banks, the Federal Regional Court of the 3rd (TRF-3)
revoked the preliminary injunction and, later, ruled out the
applicability of article 16 of the Public Civil Action Law.
For the TRF-3, due to the breadth of interests, the right
recognized in the case cannot be restricted to the regional
scope. The STJ maintained the decision on this point, as it
considered it undue to limit the effectiveness of decisions
rendered in collective public civil actions to the territory of
the jurisdiction of the adjudicating body. The banks then
appealed to the STF seeking to reverse the understanding.

In his vote, followed by the majority, the
rapporteur, Minister Alexandre de Moraes, pointed out that
the device "came against the institutional advance of
protection of collective rights"*°; he also highlighted that in
the protection of collective rights, res judicata is for
everyone (erga omnes) or ultraparties, given that the
subjective effects of the sentence must cover all potential
beneficiaries of the judicial decision; there is no mention in
the rule of territorial limitation.

2 STF. RE no. 1101937, rel. Min. Alexandre de Moraes, j.
02/13/2020 - DJ 02/27/2020. Available

at https://jurisprudencia.stf.jus.br/pages/search?base=acordao&pe
squisa_inteiro_teor=false&sinonimo=true
&plural=true&radicais=false&. Accessed on 7 Jun. 2021.

2 STF. TEMA 1075. Constitutionality of art. 16 of Law
7,347/1985, according to which the sentence in the public civil
action will be res judicata erga omnes, within the limits of the
territorial jurisdiction of the prosecuting body. Available

at http://www.stf.jus.br/portal/jurisprudenciaRepercussao/verAnd
amento. Accessed on 7 jun. 2021.

Accessed on 7 Jun. 2021.

2ISTF. TEMA 1075, rel Min. Alexandre de Moraes. Availablein
http://www.stf.jus.br/portal/jurisprudenciaRepercussao/verAnda
mento. Accessed on 7 Jun. 2021.
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30STF. Territorial limitation of the effectiveness of judgment in
public civil action is unconstitutional. Available

at https://portal.stf.jus.br/noticias/verNoticiaDetalhe.asp?idConte
udo=463919&ori-1. Accessed on 7 Jun. 2021.
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The minister emphasizes that, by limiting the
effects of the sentence to beneficiaries residing in the
territory of the judge's competence, the article obliges the
filing of several actions, with the same request and cause of
action, in different counties or regions, allowing the
occurrence of contradictory judgments.

It is important to mention that in relation to the
definition of the judging body, the Plenary decided that, in
the case of a public civil action with national or regional
scope, its filing must occur in the forum, or in the judicial
district, of the state capital or in the Federal District,
pursuant to article 93, item Il, of the CDC. And on
jurisdiction, in order to prevent conflicting decisions handed
down by different courts in public civil action, the
competent judge who first hears about the matter will be
prepared to process and judge all claims that propose the
same object.

In this sense, the following thesis was approved3!:
| - art. 160f Law 7,347/1985 is unconstitutional, amended
by Law 9,494.1997; 11- in the case of public civil action with
national or regional effects, the jurisdiction must observe
art. 93, Il, of Law 8078/1990; Ill - Having filed multiple
public civil actions of national or regional scope, the
prevention of the judgment that first heard of one of them is
signed, for the judgment of all related claims.

That said, it appears that, the decision of the
Plenary in the judgment of RE 1101937, with known
general repercussion, the extension of the subjective limits
of the sentence must cover all potential beneficiaries of the
judicial decision without any territorial limitation.

1. DRAFT LAW N. 5,139/09 AND DRAFT LAW
N. 4,778/20: A COMPARATIVE ANALYSIS
OF THE INSTITUTES

As already highlighted in this research, Law n.
7,347/85, after 35 years of validity, is still facing major
discussions regarding its legal content. Thus, on March 27,
2009, there was a presentation of the Bill n. 5,139/09%
which regulates public civil action for the protection of

3L STE. RE no. 1101937, rel. Min. Alexandre de Moraes, j.
02/13/2020 DJ 02/27/2020. Available

at https://jurisprudencia.stf.jus.br/pages/search?base=acordaos&p
esquisa. Accessed on 7 Jun. 2021.

32 BRAZIL. Bill no. 5,139, filed on April 29, 2009. Disciplines
public civil action for the protection of homogeneous diffuse,
collective or individual interests, and makes other provisions.
Availableat https://www.camara.leg.br/proposicoes. Accessed on
7 Jun. 2021.

33 BRAZIL, Bill no. 5,139, filed on April 29, 2009. Disciplines
public civil action for the protection of homogeneous diffuse,
collective or individual interests, and makes other provisions.
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homogeneous diffuse, collective or individual interests and
provides other measures for the National Congress to
appreciate. Mentioned project was rejected on March 17,
2010%; however, it is necessary to draw a parallel between
this project and the preliminary project presented on
September 1, 2020 by the representatives of the National
Council of Justice CNJ to the president of the Chamber of
Deputies, a bill®* to regulate collective actions.

The proposal between the comparative analysis is
to verify if the new draft of the collective actions proposes
something innovative in relation to the bill n. 5,139/09;
creating a legal and institutional framework for collective
actions.

Among the main points addressed by the bill n.
5,139/09 highlight: a) collectivization of rights - a general
law on collective processes; b) a systematization of the
Single Collective System with the adoption of a new law on
public civil action and extensive modification of several
provisions of Brazilian collective procedural law; c)
transform the public civil action law into a general rule,
becoming a Law of Introduction to the Single Collective
System, with the specific discipline of the rules and forms
of processing of Collective Actions.®

It is worth mentioning the advantages provided: a)
it eliminates conflicts of interpretation, with only one
discipline for processing collective actions; b) standardizes
the application of norms and the processing of collective
actions; c¢) makes the Single Collective System coherent.36

Still, we can mention: a) a forecast of a broader role
(art. 1); b) more precise definition for homogeneous
individual rights; c) establishment of principles relevant to
the collective civil procedure (article 3); d) improvement of
the rules relevant to competence (art. 4); applying the rules
of prevention and absolute competence; €) more detailed
indication of those entitled - collective procedural
legitimacy (article 6); f) creation of national registers of
collective proceedings, under the responsibility of the
National Council of Justice, and of civil inquiries and
commitments to adjust conduct, within the scope of the
National Council of Justice of the Public Ministry (art. 53);

Available at https://www.camara.leg.br/propostas-
legislativas/432485. Accessed on 7 Jun. 2021.

34 BRAZIL. Bill no. 4778, filed October 1, 2020. Available at
https://www.camara.leg.br/proposicoes. Accessed on 7 June.
2021.

3 GOMES JUNIOR, Luiz Manoel. FRAVETO, Roger. O
projeto da nova lei da a¢do publica: principais aspectos.
Collection of individual and collective fundamental rights. vol.1.
Belo Horizonte: Arraes, 2010, pp. 220, 221, 222.

3 GOMES JUNIOR, Luiz Manoel. FRAVETO, Roger. O
projeto da nova lei da agéo publica: principais aspectos
Collectionof individual andcollective fundamental rights. vol. 1.
Belo Horizonte: Arraes, 2010, pp. 221, 222.
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g) positivization of the dynamic distribution of the burden
of proof by the judge - readjustment of the burden of proof
(art. 20); h) derogation from territorial limitation for res
judicata (art. 32); i) determination of specialization of
judicial bodies and legal priority for collective proceedings;
j) strengthening of res judicata pro et contras in matters of
law (art. 32); k) increase in the efficiency of class actions,
with suspension of the relevant individual cases; 1)
extrajudicial program for the prevention or repair of
damages that may exist before or during the course of the
collective process; m) flexibilization of procedural rules; n)
improvement of settlement and execution, which should
preferably be collective (art. 40). We realize, therefore, that
the bill n. 5,139/09 was a major proposal based on the
protection of interests arising from mass conflicts in society,
valuing trans-individual rights and access to justice for the
disadvantaged; however, the project was unfortunately not
received, which resulted in delays in the construction of a
more agile, swift, effective and fair construction of a
collective procedural mechanism in defense of individual
rights.

In this context, the legislative suggestion of the law
on collective actions aims to improve the performance of
the Judiciary in actions for the protection of collective and
diffuse rights, seeking to correct anomalies and
inconsistencies that generate a lack of unity of law and
potential legal uncertainty according to the draft
presented®’. The proposal revokes the current public civil
action law, Law No. 7,347/85, some provisions of the
Consumer Protection Code and Law No. 9,494/97.

Among the main points of the proposal for a bill on
collective action according to the working group®
established to present proposals aimed at improving the
performance of the Judiciary in actions for the protection of
collective and diffuse rights are: a) representativeness; b)
simplicity and efficiency; c) adequately disciplines the
legitimacy of associations (art. 4, V); d) prevalence of res
judicata rectibus, scope of the sentence's effectiveness for
the entire country, if this is the extent of the damage (arts.
25, 26); e) priority in the judgment of collective actions
when there is an affectation to be as a paradigm case in an
incident of repetitive demands resolutions or in a repetitive
appeal (art. 3); f) use of the quantum obtained in carrying
out works or activities aimed at restoring the damage

37 The Working Group was established through Ordinance No.
1562/2019, signed by the President of the CNJ, Minister Dias
Toffoli. Main points of the proposed collective action bill -
National Council of Justice. Available

at https://www.jota.info/wp-content/uploads/2020/09/acoes-
coletivas-anteprojeto.pdf. Accessed on 7 Jun. 2021.

3 BRAZIL. Ordinance no. 1562 of September 30, 2019.
Establishes a working group with the objective of presenting
proposals aimed at improving the performance of the Judiciary in
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caused; g) the fund is subsidiary (art. 24); h) creation of a
register for all collective actions existing in the Country (art.
11); i) figure of the amicuscuriae (art. 16); j) evidence
produced in a civil inquiry is prohibited, unless carried out
with the authorization of the judge and with contradictory
(art. 20); k) evidence by sampling or statistics is allowed
(art. 23); 1) the res judicata "second event of the dispute”
ends (arts. 26, 27); m) ends the discussion about the
interruption of prescription in relation to individual actions
(art. 26, 8 4); n) the sentence of origin in a collective action
becomes an enforceable title for individual executions (art.
26, 8 7); 0) if there is lis pendens between the class actions
with the same request and cause of action, the second action
must be dismissed without judgment on the merits (art. 27,
§ 5); p) encourages the execution of agreements through the
conduct adjustment term (art. 29); q) encourages the judge
to issue a liquid sentence (art.30).

In this interest, let's make an analytical comparison
about such institutes. There was an expansion of collective
rights that can be protected by public civil action already in
the bill n. 5,139/09 in the list of article 1°, "the provisions of
this Law are governed by public civil actions aimed at
protecting: | - the environment, health, education, work,
sport, public safety, public transport, of integral legal
assistance and the provision of public services; Il of the
consumer, the elderly, children and youth and people with
disabilities; Il of the social, economic, urban planning,
financial order, the popular economy, free competition,
public property and the treasury; IV - of goods and rights of
artistic, cultural, aesthetic, historical, tourist and scenic
value; and V - of others interests or diffuse, collective or
individual homogeneous rights. Therefore, allowing other
categories of collective rights not yet admitted in Law n.
7.347/85, are defined and "defended through public civil
action, enhancing their effects and, also acting as a way to
encourage the specialization ofentities legitimized to your
judgment.”®

On the other hand, the new bill of law on collective
actions brings nothing new in relation to the protection of
collective rights, as analyzed in art. 2, the defense of
collective rights or the collective defense of homogeneous
individual rights will be exercised in accordance with this
law, in the case of: 1- diffuse rights, understood as such, for
the purposes of this Law, the trans-individual rights, of an

actions to protect collective and diffuse rights. Available
at https://atos.cnj.jus.br/files/original193816201910245db1fda8b
65ef.pdf. Accessed on 7 Jun. 2021.

39 GOMES JUNIOR, Luiz Manoel. FRAVETO, Rogério. The
project of the new public civil action law: main aspects.
Collection of individual and collective fundamental rights. vol.1.
Belo Horizonte: Arraes, 2010, p. 224.
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indivisible nature, of which are holders of indeterminate
persons and linked together by factual circumstances; Il -
collective rights in the strict sense, understood as such, for
the purposes of this Law, trans-individual rights, of an
indivisible nature, of which it is the group holder, category
or class of persons linked to each other or to the opposing
party by a basic legal relationship; Il - homogeneous
individual rights, understood as those arising from a
common origin and which have a predominantly
homogeneous character.

The bill no. 5,139/09 brought an adjustment of the
list of legitimated, according to art. 6, are concurrently
legitimated to propose the collective action: I - the Public
Prosecutor's Office; 11 the Public Defender's Office; I11- the
Union, the States, the Federal District, the Municipalities
and respective autarchies, public foundations, public
companies, mixed capital companies, as well as their
depersonalized bodies that have as institutional purposes the
defense of diffuse, collective or individual interests or rights
homogeneous; IV - the Brazilian Bar Association, including
its headquarters and subsections; V- unions and inspection
bodies of the exercise of the professions, restricted to the
defense of collective and individual diffuse interests or
homogeneous rights linked to the category; VI - political
parties with representation in the National Congress in the
Legislative or Municipal Assemblies or the Municipal
Chambers, according to the scope of the object of the
demand, to be verified when the action is filed; and VII -
civil associations and private law foundations legally
constituted and in operation for at least one year, for the
defense of interests or rights related to their institutional
purposes, exempt from the authorization of the assembly
orpersonnel and the presentation of the nominal list of
associates or members.

In this case, there will be a collective procedural
legitimacy, that is, "the possibility ofto aim for the
protection of collective rights lato sensu (diffuse, collective
and homogeneous individual), even if there is a coincidence
between the interests of those who act with those who will,
in theory, benefit from the decision to be handed down"4;
it is worth noting that the special commission opted for the
broadest legitimacy for the defense of collective rights, with
an expanding role being certain.

On the other hand, the draft bill of the collective
action law in its art. 4th outlines the list of those legitimated,
"the following are legitimated for this action: 1. The Public
Ministry; Il. The Public Defender's Office; 111. The Union,

40 GOMES JUNIOR, Luiz Manoel. FRAVETO, Rogério. The
project of the new public civil action law: main aspects.
Collection of individual and collective fundamental rights. vol.1.
Belo Horizonte: Arraes, 2010, pp. 224,225.
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States, Municipalities and the Federal District; 1VV. The
entities and bodies of the Public Administration, directly or
indirectly, even if without legal personality, specifically
intended to defend the interests and rights protected by this
Law; V. Associations, which have adequate representation
and which include among their institutional purposes the
defense of the rights protected by this Law being
indispensable the previous statutory authorization or
assemblers. No innovation the blueprint does; even the issue
of waiver of statutory authorization or assembly is already
present in the law n7.347/85.

In relation to competence, the bill n. 5,139/09
brought changes to the rules of jurisdiction, adopting a
differentiated systematic position, privileging the defense of
homogeneous diffuse, collective and individual interests;
according to article 4°: "the court of the place where the
damage or illicit occurred or should occur is competent for
the case, applying the rules of prevention and absolute
competence. 8§ 1° - if the extent of the damage reaches the
area of the state capital, it will be competent; if it also affects
the area of the Federal District, it will be competent,
concurrently with the courts of the affected capitals. 8 2° -
the extent of the damage will be measured, in principle, as
indicated in the initial petition. § 3° - if, in the competent
court, there are specialized judgments on the matter and
judgments specialized in class actions, the former shall
prevail over the latter”. In this way, we perceive that the
position of Law n. 7,347/85, was maintained, however,
there was an improvement when the possibility of having
jurisdiction not only occurs the damage, but where the
damage or illicit act must occur. The new law
on class actions provides in its article 14 that: "the
jurisdiction for processing the class action is the jurisdiction
of the capital of the State and, preferably, of specialized
courts, being possible for the creditor to choose the court of
his domicile for the fulfillment of of the sentence", however,
in view of Antbnio Gidi's teachings, the creation of
specialized courts in collective proceedings is not feasible,
as it would concentrate power in a single judge*.
Furthermore, it appears that it does not make sense to
process the collective action in the forum of the state capital;
let's imagine a municipality that is far from the capital; such
a situation can become a major obstacle to proposing
collective action.

With regard to collective res judicata, article 32 of
bill no. 5,139/09 "the sentence in the collective proceeding
will make res judicata erga omnes, regardless of the

41 GIDI, Ant6nio. Rumo a um Caédigo civil coletivo: a condicéo
das acdes coletivas do Brasil. Rio de Janeiro: Forense, 2008, pp.
240-243.
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territorial competence of the prosecuting body or the
domicile of the interested parties” There was an advance of
the project in relation to Law n. 7,347/85, which provided
in its article 16 "the civil sentence makes res judicata erga
omnes, within the limits of the territorial competence of the
prosecuting body". Thus, there was a proposal for the bill n.
5.139/09 to a res judicata pro et contra, let's see the
teachings of Luiz Manoel Gomes Junior and Rogério

Fraveto:

Thus, in relation to
homogeneous individual
interests or rights, a pro et
contra res judicata regime is
proposed, restricted to matters
exclusively of law, in order to
reach the definitive solution of
the controversy, prohibited the
filing of new individual actions
to re-discuss what was
previously decided
collectively, which will tend to
avoid the indiscriminate
repetition of  individual
demands with the same object,
always with the exception of
the  possibility for  the
interested party to propose and
proceed with their individual
demand, before the final
result.*?

The new law on collective actions provides that the
"effectiveness of the sentence and the res judicata will
operate erga omnes, throughout the national territory"”, as
provided for in its article 27. We perceive, therefore, that
the mentioned article adopted the res judicata pro et against,
not bringing anything new in relation to the bill n. 5,139/09.

Therefore, in the face of such analyzes and not
exhausting the topic, it is still worth emphasizing the notes

made by Antbnio Gidi:

The CNJ project contains
dozens of poorly written,
unnecessary and technical
norms. Most represent
setbacks for collective
protection, in addition to being
the loss of a historic

42 GOMES JUNIOR, Luiz Manoel. FRAVETO, Roger. O
projetoda nova lei da acao civil pablica: principais aspectos.
Collection of individual and collective fundamental rights. vol.1.
Belo Horizonte: Arraes, 2010, p. 230.
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opportunity to improve the
system" (..) instead of
making collective actions more
effective, the CNJ Project
restricts access to justice".
points out: "a commission of
notable jurists prepared the
excellent Bill n. 5.139/09 filed
for lack of political will. If the
country had taken advantage of
that opportunity and improved
collective action ten years ago,
our Collective Procedural Law
would be on another level and
the CNJ would not have room
to try to empty it.*3

It is also important to demonstrate the lucidity of
Luiz Rodrigues Wambier and Teresa Arruda Alvim

Wambier:

It is, in short, a significant
effort to modernize the system
of collective actions. With
strengths and weaknesses, such
novelties  require internal
dialogue (at different levels of
Brazilian society), as well as
the  contribution of the
experience of other countries,
so that the best solutions are
found, for the benefit of
society, the ultimate recipient
of the law. Everything must be
done, register, with absolute
respect for constitutional rules,
under penalty of offending the
Rule of Law. The importance
of the care that must be taken
with regard to respect for
constitutional rules is the result
of a posture resulting from the
knowledge of the History of
peoples and of Law, which
makes evident how difficult
the path was to reach the
present moment. The
temptation of passing needs

43 GIDI, Antonio. O projeto CNJ e a decadéncia das acGes
coletivas no Brasil. Available in
https://www.conjur.com.br/2020-nov-05/antonio-gidi-projeto-

cni-decadencia-acoes-coletivas. Accessed on 7 Jun.

2021.
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cannot make one give up
constitutionally ~ guaranteed
and prestigious rights, which
are the result of cultural
achievements, obtained at
great cost.*

That said, the entire exhaustion pre-stress did not
occur; however, we analyzed the differences and
similarities of the main points between the institutes of Law
7.347/85, the bill n. 5,139/09 and the new law on collective
actions (PL n. 4,778/20).

V. ADA PELLEGRINI GRINOVER PROJECT:
A NEW IBDP PROPOSAL

After describing the main distinctions between the
bill n. 5,139/09 and the project of the new Law on collective
actions - Law n. 4,778/20, comparing them with Law
n. 7,347/85; essential issues of the bill 1.641/2148 of the
Brazilian Institute of Procedural Law - IBDP, presented by
federal deputy Paulo Teixeira on April 29, 20214, will be
analyzed, in order to contemplate suggestions and
innovations to the project of the new Law of collective
actions.

It can be seen that the theme of self-composition
(arts. 37 to 43) is one of the great highlights of the bill
1641/21, governed by transparency and publicity (art. 37,
I1); adequate representation (art. 37, 1VV); isonomy and legal
certainty (art. 37, 1X); being encouraged not only at the
sanitation hearing, but also at all stages of the process; with
the intention of incorporation into collective self-
composition, consolidating gender as common to diffuse,
collective and homogeneous individual rights (arts. 1° and
37,1). 1t is important to highlight the principles that
govern collective protection, concomitantly with article 2°:
1. broad and effective access to justice: Il. social
participation, through appointment of consultations, public
hearings and other forms of direct participation; prevention
and consensual and integral resolution of collective
conflicts, judicial or judicial methods of solution such as
conciliation, negotiation mediation and other extra means of
negotiation considered via consensual; IV. reasonable
collective duration of collective relief, with priority of
processing and protection in all instances of duration V.
effective precaution, prevention and comprehensive repair
of property and moral damage, individual and collective;
VI. Punitive-pedagogical responsibility and full restitution

4“4 WAMBIER, Luiz. WAMBIER, Teresa. Anotagdes sobe as
acoes coletivas no Brasil-presente e futuro. Available

at https://www.paginasdedireito.com.br/index.php/artigos/263-
artigos-mai-2014/6562-anotacoes sobre-as-acoes-coletivas-no-
brasil-presente-e-futuro. Accessed on 7 Jun. 2021.

www.ijaers.com

International Journal of Advanced Engineering Research and Science, 9(6)-2022

of profits and advantages obtained unlawfully with the
practice of illicit or related to it; VII. broad publicity of
collective proceedings, through the appropriate social
information regarding the filing of actions, decisions or
collective protection agreements and their enforceability;
VIII. duty of collaboration of everyone, including public
and private legal entities, in the production of evidence, in
the fulfillment of judicial decisions and in the effectiveness
of collective protection, as well as in the respect for legal
certainty; 1X. primacy of the judgment of the merits,
whenever possible, by means of the correction or integration
of the conditions of procedure of collective demands
throughout the procedure, at any time and degree of
jurisdiction; X. effective dialogue between the judge, the
parties, the other State Powers and society in the search for
a plural and adequate solution. especially for complex and
structural cases; XI. process flexibility and pragmatism, and
the practical and legal consequences of judicial decisions
and consensual solutions must be considered by all.

Thus, it is noted that the reinforcement of incorporating
improvements in collective self-composition is clear when
the project states as a principle of collective protection (art.
1°, §19), the consensual and integral resolution of collective
conflicts, through the use of conciliation, mediation,
negotiation and other appropriate means (art. 2°, 1V).
Furthermore, participation is expanded, directly by those
affected, according to articles 20 and 22, also for the
conclusion of agreements; importing in the viability of the
integral solution of the conflict and the best protection of the
involved interests; providing in its article 22, 84°, that the
judge may refer the dispute to Judicial Centers for
Consensual Conflict Resolution or to an extrajudicial entity
or to a qualified professional, considered appropriate by the
parties.

It is important to emphasize, the flexibility of the
process and pragmatism (art. 2°, XI), it is observed that the
project works with general clauses and indeterminate terms,
given the complexity of the situations object of collective
processes; a positive sign, since the more legitimized the
process is, the greater the chances that different perspectives
will be taken into account, thus providing greater protection
for the group (art. 37, V). In this aspect, the project
reinforces the issue of adequacy of representation and
expansion of legitimacy (arts. 7° and 38, 81°) for public civil
action, including: unions, for the defense of collective or
individual interests of the category; the Brazilian Bar
Association including its sections, these for local or state

4BRAZIL. Bill No. 1641, presented on April 7, 2021.
Disciplines public civil action. Available

at https://www.camara.leg.br/proposicoes. Accessed on 7 June
2021.
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damages; political parties with representation in the
National Congress; indigenous communities, quilombolas
and traditional peoples to defend the rights of the respective
groups in court. The court of the place where the action,
omission, damage or illicit act, as alleged in the initial
petition (art. 8°) took place or should occur, will be
competent for the case: I. if there are several judicial
districts or subsections equally competent, preference will
be given to the forum that has the best structure; Il. if the
extent of the damage reaches the area of the capital of the
State, this will be the competent one; Ill. if the extent of
damage affects more than one State of the federation or has
a national dimension, any capital of the affected State or the
Federal District will be competent, concurrently, observing
the prevention. Concern and care can be seen in the
delimitation of competence, as well as in relation to
conflicts of competence, with the objective of guaranteeing
the facilitation of the exercise of fundamental procedural
guarantees.

Another relevant point concerns the sentence (art.
26, 84°) which must provide for the form of execution,
preferably without judicial proceedings, including, if
necessary, with the constitution of a fund or entity with a
specific infrastructure. Two main aspects can be seen:
dejudicialization and the use of specific infrastructure
entities.

Wide publicity (art. 11) is present in the structural
procedure; in addition, the Public Prosecutor's Office may,
under its presidency, initiate an administrative procedure or
civil inquiry, request from any public or private body,
certificates, information, examinations or expertise (art.
34); being certain that the administrative procedures and the
civil inquiry are governed by the principles of publicity (art.
34, 1), access to information to interested parties (art. 34, 11),
participation of the investigated in contradictory (art. 34,
IV) , and reasonable duration (art. 34, V). Thus, a dialogic
process can be seen with the broad participation of those
affected, with effective dialogue between the judge, the
parties, the other State Powers and society in the search for
a plural and adequate solution (art. 2, X). Furthermore, the
sanitation decision should preferably take place in a shared
sanitation hearing, in thewhich the parties will participate
(art. 22, 849). Finally, it is necessary to mention that the
legal, judicial or business fund may be the recipient of
amounts obtained by agreement or administrative sanctions
(art. 48). Therefore, it is observed that bill n. 1,641/21 brings
innovation in relation to structural processes, which have
been gaining relevance in the resolution of multifaceted
conflicts, with the objective of providing a fairer and more
effective protection for the fundamental rights involved,; the
positive contributions arising from the bill n. 1,641/21.

www.ijaers.com

International Journal of Advanced Engineering Research and Science, 9(6)-2022

V. CONCLUSION

Over these thirty-five years the public civil action
has undergone some legislative changes and is still suffering
doctrinal and jurisprudential propositions in search of
improvement of its ills. In this sense, a bill n. 5,139/09 was
proposed by a special commission, through Ordinance n.
2,481/2008 instituted by the Ministry of Justice, with the
purpose of presenting a readjustment proposal; the works of
commission took place in the period from 2008 to the end
of March 2009, when the text was sent to the Civil House
and later to the National Congress on March 27 of this year;
however, the bill was shelved in 2010. Therefore, in
September 2020, a new proposal was sent by the
representatives of the National Council of Justice to the
Chamber of Deputies for analysis in order to improve Law
n. 7,347/09. In addition, during this year the IBDP presented
a new proposal, with the aim of contemplating suggestions
and innovations to the project of the new Law on collective
actions, which was presented by federal deputy Paulo
Teixeira, as the project of Law n. 1,641/21.

In this context, the objective of this work was to
analyze the legislative evolution, advances and setbacks, the
differences and similarities of the main points between the
institutes of Law 7.347/85, the bill n. 5,139/09 and the new
law on collective actions; and finally, a brief analysis of the
bill n. 1,641/21. Thus, it was possible to foresee that Law
no. 7,347/85 is undoubtedly a great positive and
contributory milestone in collective protection; however, it
is necessary to adapt and adapt to the current reality, making
access to justice broader and more appropriate to the
community, to the countless interested parties, with low
cost, simplicity of rites, celerity and efficiency of the
jurisdictional provision.

In view of this, the proposal made by Bill n.
5,139/09, which aimed to privilege collective treatment,
allowing access to judicial protection by individuals who
were on the margins of the collective system; and that
deserves applause and respect for all the wisdom of the
project in recognizing a single collective system. However,
we had the misfortune to have the project shelved.

Thus, the new law on collective actions brought
with it some differentiated proposals, however, divergent
and not very well received by most of the doctrine; in
addition, compared to the bill n. 5,139/09 did not bring
major legislative changes.

In relation to the bill no. 1.641/21, it appears that
much remains to be discussed, however, the project brings
positive contributions to the development of collective
rights, in particular to the structural process, and it is certain
that the proper use of the techniques provided for in the
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aforementioned project will improve the provision of
collective protection.

Therefore, we understand that it is necessary to
improve the public civil action law; as well as the need for
continuous improvement of collective protection for an
effective contribution and a true consolidation in practice
for the action of those legitimated in search of access to
justice in the face of fundamental rights; ensuring due
constitutional process to all interested parties, making the
collective process more efficient and fair in the treatment of
trans-individual rights.
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Abstract— Predicting potable water quality is more effective for water
management and water pollution prevention. Polluted water causes serious
waterborne illnesses and poses a threat to human health. Predicting the
quality of drinkable water may reduce the incidence of water-related
diseases. The latest machine learning approach has shown promising
predictive accuracy for water quality. This research uses five different
learning algorithms to determine drinking water quality. First, data is
gathered from public sources and presented in accordance with World
Health Organization (WHO) water quality standards. Several parameters,
including hardness, conductivity, pH, organic carbon, solids, and others,
are essential for predicting water quality. Second, Random Forest (RF),
Support Vector Machine (SVM), Artificial Neural Network (ANN), Deep
Neural Network (DNN), and Gaussian Nave Bayes are used to estimate the
quality of the drinking water. The conventional laboratory technique for
assessing water quality is time-consuming and sometimes costly. The
algorithms proposed in this work can predict drinking water quality within
a short period of time. ANN has 99 percent height accuracy with a training
error of 0.75 percent during the training period. RF has an F1 score of
87.86% and a prediction accuracy of 82.45%. An Artificial Neural Network
(ANN) predicted height with an F1 score of 96.51 percent in this study.
Using an extended data set could improve how well predictions are made
and help stop waterborne diseases in the long run.

I. INTRODUCTION
1.1 Context

The Drinkable water quality prediction is essential to
ensure safe public health. It is a very much serious issue
for a person to survive healthy life. Polluted drinking water
can cause various kinds of health diseases. According to
the survey, almost 3,575,000 people are died every year
due to water-related diseases [1]. Predicting drinkable
water is difficult for those countries that have limited
In the industrial revolution,

drinkable water sources.
chemical dust causes the most water pollution.

www.ijaers.com

There is various kind of predicting methods to predict
the drinkable water. Among those, neural network [2],
gray theory [3], statistical analysis, and chaos theory [2]
are the most useable techniques. For ideal model
designing, statistical analysis is very much superior. For
better prediction and research, a neural network delivers
better performance [2]. Drinking water quality mainly
depends on essential measures, such as pH, hardness,
sulfate, organic carbon, turbidity, and a few more [4].
Machine learning techniques show significant prediction
results in water quality prediction. Artificial neural
network (ANN), Convolutional neural network (CNN),
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Deep neural network (DNN), Random Forest (RF),
Support vector machine (SVM) are the most popular
machine learning algorithm for prediction [5].

1.2 Problem

Water pollution is becoming the most severe human
concern affecting water quality. Various human activities
render water unsafe for drinking and domestic usage. The
primary causes of water pollution are chemical fertilizers
and pesticides that enter rivers and streams as untreated
wastewater and industrial effluents that run near cities and
lowlands. Polluted water increases certain waterborne
infectious illnesses, causing some severe diseases.

The issues that this study intends to solve are outlined
below:

a) misconception of WHO guidelines on drinkable
water parameters;

b) the lengthy clinical process of drinkable water

prediction;

c) lack of uses of machine learning on water quality
prediction;

d) key awareness factor that are unknown to rural
people.

1.3 Objectives

The primary goal of this project is to develop a
computationally competent and robust approach for
estimating drinkable water quality characteristics to reduce
the effort and expense associated with measuring those
parameters. The WHO standards on drinkable water and
the awareness factors that may reduce water pollution will
be reviewed. This study is about underground water in the
Bogura District of northern Bangladesh, where the quality
of the water is always changing.

Il.  REVIEW OF RELATED WORKS

A hybrid decision tree-based machine learning model
was proposed to predict the water quality with 1875 data.
In the evaluation process, six water quality parameters
were used to predict the water quality. Extreme gradient
boosting (XGBoost) and RF algorithms were applied that
includes  complete  ensemble  empirical  mode
decomposition with adaptive noise (CEEMDAN) along
with six different algorithms. At first, raw statical data was
collected. After CEEMDAN distribution, XGBoost and RF
algorithms were applied in data distribution section. When
training was completed, it shows the water quality along
with prediction error [6].

A machine learning model was proposed with RF,
Decision Tree (DT) and Deep Cascade Forest (DCF). The
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first step of the prediction model was data processing. Data
samples were divided into suitable and unsuitable section
at data processing unit. After that, system calculated the
water quality parameters for irrigation. Water quality was
predicted by six levels of measure. Data was collected
from Bouregreg watershed (9000 km2) located in the
middle of Morocco. Data was divided into 75 percent for
training and 25 percent for testing. In the data
normalization and model building unit, system predict the
water quality by data splitting.[5].

An author presented a data intelligence model for
water quality index prediction. Support vector regression
(SVR), adaptive neuro-fuzzy inference system (ANFIS),
Back propagation neural network (BPNN) and one
multilinear regression (MLR) algorithms are applied for
prediction. The author collected the data from Jumna, the
major tributary of the Ganga River. The length of the river
is 1400 km. [7].

A hybrid machine learning approach was suggested
for water quality prediction. RF, reduced error pruning tree
(REPT), and twelve different algorithms were applied to
analyze the water quality. The author divided the
methodology into two sections are data collection and
preparation. Eleven water quality indicators were applied
to identify the water quality. In the model evaluation, the
author took coefficient of determination (R2), mean
absolute error (MAE), root-mean-square deviation, the
percentage of bias (PBIAS), percent of relative error index
(PREI), and Nash-Sutcliffe efficiency (NSE) for the
performance measure of different algorithms. [8].

1. PROPOSED METHODOLOGY
3.1 Introduction

Machine learning algorithms, classification algorithms,
and regression algorithms all improve daily in our
contemporary age, producing improved results. The most
often used classification algorithms are ANN, CNN, DNN,
DT and RF [5]. Using factors such as pH, conductivity,
hardness, and so on, this proposed model predicts whether
or not the water is safe to drink.

Numerous methods using activation functions are
utilized in data processing and learning. RF, SVM, ANN,
DNN and Gaussian Naive Bayes are the suggested
prediction algorithms in this proposed work.
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Fig. 1: Framework of proposed model

To begin, data are collected and data are distributed
according to ten measurements shows in Fig. 1. Then,
algorithms are developed according to literature analysis.
After that, five distinct classifiers will be built to
categorize the data and predict the class. Finally, the
suggested study presents prediction findings together with
a performance analysis. Performance analysis identifies
the optimal method.

3.2 Dataset

This research is used a dataset from Department of
Public Health Engineering (Rajshahi Branch, Bangladesh).
It constituted 3276 samples. The dataset includes the
following key metrics: pH, hardness, solids (total
dissolved solids - TDS), chloramines, sulfate, conductivity,
organic carbon, trihalomethanes, turbidity, and portability.
The standard data rate established by the International
Water Association ensures the quality of drinking water in
Bangladesh [9].

3.3 Data Processing

The computation step is critical in data processing for
improving data quality. In this step, data exploration and
feature scaling being determined using the dataset's most
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important parameters. The samples of water were then
categorized based on the WQI values.

3.4 Water quality classification and index
calculation

WQI measures water quality by factoring in factors
that affect WQ [10].

I gpewy
Wl = ~5-— 1

Sp=1 WL

The WQI was determined using the formula:

g =100 » (2= teal) @

Sp=V :.j::l.
Here,
N = No. of parameters
gi = quality rating scale
w; = weight of each parameter
K = proportionality constant

The proposed model is evaluated in this study using a
public dataset and ten critical water quality indicators.

Table. 1: Drinkable Water Quality Standards

Parameters Unit Standards
pH 6.5-8.5
Hardness mg/L 300
Solids (TDS) ppm <20000
Chloramines mg/L <4
Sulfate mg/L <250
Conductivity uS/cm <400
Organic Carbon ppm <25
Trihalomethanes po/liter <37
Turbidity NTU <5

Note: World Health Organization water quality standard

In Table. 1. It shows the standard value of water
quality index and those measurements are provided by
World Health Organization (WHO) [11].

3.5 Machine learning algorithms
3.5.1 Random Forest

Random forest is a Classification Algorithm
extensively utilized in Multiclass applications. It
constructs classification trees from several samples and
uses their majority vote for classification and average for
regression. Many of the most significant characteristics of
the Random Forest Algorithm is that it can handle data
sets with both continuous variables (as in regression) and
categorical variables (as in classification). It outperforms
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other algorithms in categorization tasks. Random forest
actually uses to methods: Bagging and Boosting [12].

Some important feature that makes RF more accurate.
1. Diversity
2 Immune to the curse of dimensionality
3 Parallelization
4. Train-Test split
5. Stability [13]

In regression problems, the mean squared error (MSE)
rate is an important parameter in the RF. For calculating
the value of MSE [14],

MSE = 3N, (f — ) ©)
Here,

N= No. of the total data points.

fi= Return value from the proposed model.

yi= Data point’s actual value.

3.5.2 Deep neural network

A deep neural network is much more complex than the
first. It can understand voice instructions, identify sound
and images, conduct an expert assessment, and a variety
of other tasks that involve foresight, creativity, and
analytics. Only the human brain is capable of such things.
Unlike feed-forward networks (FFNs), deep neural
networks (DNNSs) include connections between layers that
are only one-way and can only send data forward. The
results are produced via deep classification with
knowledge datasets, with “what we want” defined through
the hidden layer. An FFNN's taste is like a memory trace
[15].

DNN has 4 layers of operation
1. Dataset
2.  Local Receptive Fields
3. Sharing Weights
4.  Pooling Layer

The deep neural network addresses the issue on a
larger scale and may make judgements or make
predictions based on the data provided and the intended
outcome. Without a large quantity of labeled data, a deep
neural network can solve a problem [15].

3.5.3 Support vector machine

The term "Support Vector Machine" (SVM) refers to
a supervised machine learning method that may be used
to solve classification and regression problems. It is,
however, mostly employed to solve -categorization
issues. The SVM method displays each data item as a
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point in n-dimensional space (where n is the number of
features you have), with the value of each feature being
the coordinate value [16]. To compute the norm of a
vector, use the Euclidean norm formula [17].

x=(x1, X2, ..., Xn) (4)
If it defines X = (X1, X2) and w = (a, —1)
wxx+b=0 (5)

The hyperplane may then be used to create
predictions. The hypothesis function h is defined as
follows [17]:

1i & =0
h{x]:I+ fmsx+bz

=lifm+x+b<10 ©)

3.5.4 Gaussian naive bayes

The Naive Bayes method is a probabilistic machine
learning technique that may be used to a broad range of
classification problems. Filtering spam, categorizing
documents, and predicting sentiment are examples of
common uses. The term naive refers to the assumption
that the characteristics that make up the model are
unrelated to one another. That is, altering the value of one
feature has no direct impact on the value of the other
characteristics utilized in the algorithm [18]. The term
naive refers to the assumption that the characteristics that
make up the model are unrelated to one another. To
calculate the mean and variance of X, the formula is [19],

—[x-pE

PRIV =¢c)=——=s¢ ©)

omoic

y ST

Replacing the appropriate probability density of a
normal distribution and name it the Gaussian Naive Bayes
if it assumes the X’s follow a Normal (aka Gaussian)
Distribution, which is quite frequent [19].

3.5.5 Artificial neural network

The phrase "artificial neural network" refers to a sub-
field of artificial intelligence influenced by biology and
patterned after the brain. A computer network based on
biological neural networks that build the structure of the
human brain is known as an artificial neural network.
Artificial neural networks, like human brains, contain
neurons that are coupled to each other at different levels
of the networks. Nodes are the name for these neurons
[20].

3.6 Data distribution analysis

This study project includes ten measurements.
Throughout the data distribution process, each statistic is
shown individually to provide context for the drinkable
water standard. pH is a unit of measurement that is used to
indicate the acidity or basicity of an aqueous solution. In
water, it indicates the alkaline measure. The WHO
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recommends a pH range of 6.5 to 8.5 as the highest
acceptable level [11]. Water hardness is the quantity of
dissolved calcium and magnesium present in water that is
measured as "water hardness." Hard water has a high
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Fig. 2: Distribution of measuring parameters in terms of potability
concentration of dissolved minerals, primarily calcium well as carbonate, hydrogen carbonate, chloride, sulfate,
and magnesium, and should be avoided. Standard water and nitrate anions [21].
hardness by WHO is 300 mg/L [11]. Chloramines is one of the important disinfectants that
Solids (Total Disable Solids) refers to the inorganic used in water potability. Fig. 2. shows the distribution of
salts and trace quantities of organic materials that are chloramines in the dataset. Under 4 mg/L is the standard
present in solution in water. Calcium, magnesium, rate of Chloramines in drinkable water. Sulfate may
sodium, and potassium cations are frequently present, as provide a bitter or medicinal flavor to water and has
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laxative properties. Fig. 2. shows the distribution of
sulfate in samples. The allowable sulfate in drinking water
is under 250 mg/L [11].

In drinking water, electrical conductivity is a
measurement of a solution's ionic mechanism that allows
it to transfer electricity. Fig. 2. shows the distribution of
conductivity. Based on WHO guidelines, the electrical
conductivity value should not exceed 400 S/cm [11].

Organic carbon indicates organic matter in drinking
water. It may have thousands of components, such as
microscopic  particles, dissolved  macromolecules,
colloids, and compounds [22]. The allowable rate of
organic carbon in drinking water is lower than 25 ppm
[11].

Trihalomethanes are disinfection byproducts formed
when chlorine molecules combine with naturally existing
substances in water. Trihalomethanes in drinking water
have a standard value of 37 pg/liter [11]. They are
colorless and will float on the surface of the water. The
turbidity of water is determined by the amount of solid
stuff suspended in it. The WHO recommends 5.00 NTU
[11].

A correlation heatmap is a graphical representation of
a correlation matrix that illustrates the relationships
between different variables. The correlation coefficient
may be anything between -1 and 1 [23]. Fig. 3 is a
correlation heatmap created to illustrate the linear
relationship between various variables on drinkable water
quality in the dataset.

Correlation Heatmap
ph-
Hardness - 0.1
Solids - JEUEW IEXCH
Chloramines - KON JEEN - 0.00
Sulfate -
Conductivity - [ 0.0 |0 0.0
Organic_carbon -~ 0.0 Folt
Trihalomethanes - UL JECHKON [ECK
Turbidity -
Potability -

-0.05

- -0.05

-0.10
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Turbidity - £
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Conductivity

Organic_carbon -
Trihalomethanes -

Fig. 3: Correlation Heatmap of ten variables in the
experimental dataset

The dataset contains ten measurement parameters.
When the value is 0.1 to 1, the correlation between two
variables is considered to be positive. A positive value
implies that when one variable rises, the other increases as
well. Hardness and pH have a positive relationship shown
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in fig 10. A negative correlation between two variables is
defined as a value of -1 to -0.1. A negative value implies
that as one variable goes up, the other goes down. In this
dataset, solids and sulfate have a relationship valued at -
0.1. There is no connection between the two variables if
the value is 0, which implies that the variables vary
randomly [23]. Sulfate and pH do not correlate between
them in this experimental dataset.

3.7 Performance parameters

The confusion matrix is one of the characteristics that
properly represents the true performance of a
classification model and may be used to monitor the
system's performance. For assessment, the confusion
matrix contains True Positive (TP), False Positive (FP),
False Negative (FN), and True Negative (TN) values.

The equation for calculating average accuracy,

TP+TN

Total

®)

The equation for calculating Positive Predictive Value
(PPV)/ Pression,

Accuracy =

TR

Preszion = g )
For calculation True Positive Rate (TPR)/ Recall,
Recall = —— (10)
TP+FN
To calculate the F1 Score,
F1 Score = 272 (11)
PPV +TPR

F1 score is the performance measure over testing
accuracy. It actually indicates that how stable the model is
to predict the classes. If the F1 score is higher than the
testing accuracy, then the system is more stable and
accurate according to recall.

3.8 Model building

Random forest, deep neural network, support vector
machine, gaussian naive bias and artificial neural network
are applied for predicting the quality of drinking water.
After the data visualization,

Table. 2: Model Building Parameter

Algorithms Training Training
accuracy (%) | error (%)
Random Forest 96 3.22
Deep Neural Network 94 4.5
Gaussian Naive Bayes 98.59 1.77
Artificial Neural Network 99 0.75
Support Vector Machine 97 2.72
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During model construction, the artificial neural
network outperforms all other learning methods in terms
of accuracy. Deep neural networks achieve 94 percent
training accuracy with a 4.5 percent error rate, as shown
in Table. 2. The artificial neural network has the lowest
training error of any learning method, at 0.75 percent.

V. SIMULATION RESULTS AND DISCUSSION

In this research work, PyCharm is used to analysis the
data and predict the drinking water potability considering
the ten measurements. During the prediction, WQI
measured how safe the water was to drink. WQI informs
that whether the water can be drunk or not based on WHO
standards.

Table. 3: Drinkable and undrinkable of this water
quality dataset in terms of WQI

Drinkable Undrinkable

89.71 (%) 10.29 (%)

Figure. 3. shows that only a tiny amount of water is not
safe to drink. When fertilizers, industrial waste, animal
waste, chemical fertilizers, pesticides, and waste from
landfills and septic systems leak into an aquifer, they
pollute the groundwater [24]. Surface water gets polluted a
lot when cities proliferate without planning. Good waste
management, fair use of aquatic resources, and more
public knowledge might reduce the pollution of drinking
water. Five different machine learning algorithms are
applied for prediction. Each of the algorithm is run for five
times to get accurate and authentic performance
measurement.

Table. 4: Performance analysis of proposed learning

algorithms
Algorithms  |Precisio |Recall | F1 Testing
n (%) Score |Accuracy
Random Forest 91.65 | 84.38 | 87.86 | 82.45
Deep Neural 94 | 86.88 90.3 | 84.57
Network
Gaussian Naive 96.23 [90.19 | 93.11 | 92.44
Bayes
Artificial Neural | 98.86 | 94.27 | 96.51 | 98.12
Network
Support Vector 92.55 |90.72 | 91.63 | 93.17
Machine

Table. 4. shows that for the prediction of drinkable
water, an artificial neural network obtains the highest
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accuracy of 98.12 percent with 96.51 percent F1 Score.
According to the F1 score, the random forest, deep neural
network, and Gaussian naive bias have higher prediction
stability when compared to actual accuracy. Random
forest shows the lower accuracy of 82.45 percent along
with 87.86 percent F1 score. Overall artificial neural
network shows highest accuracy among those five
learning algorithms. Other algorithm shows better
stability in prediction that observed by F1 Score measure.

V. CONCLUSION

Predicting drinkable water is essential for
environmental preservation and pollution prevention. It is
necessary to provide clean drinking water in order to
maintain excellent public health. Drinking water from safe
sources can ensure the potability of the water. It becomes
difficult to predict drinkable water accurately. The ideal
learning algorithm is needed to prevent prediction errors.
An intelligent model based on five different machine
learning algorithms may be used to predict the potability
of drinking water based on 10 standard parameters such as
pH, hardness, organic carbon, and other factors. In this
current work, artificial neural network achieved 98.12
percent accuracy with 0.75 percent training error. In future,
the proposed model will be implemented to predict and
analysis of different region drinking water along with 10T
based quality detection model.
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theoretical-practical methods and repeated annually, for a better
effectiveness in the initial care of a victim in CPA.

l. INTRODUCTION

In Brazil, there are an estimated 200,000 cases of
cardiorespiratory arrest (CPA) annually, where 50% of
cases occur in the out-of-hospital environment
(FERNANDES et al., 2014, p. 594). Basic Life Support
(BLS) teaches initial care in emergency situations,
includes learning Cardiopulmonary Resuscitation (CPR)
maneuvers in patients in cardiac arrest, the use of
Automated External Defibrillator (AED) and airway
opening maneuvers to foreign body clearance (CHEHUEN
NETO et al., 2016, p. 444).

Second, CHEHUEN NETO et al., 2016, training
and information from the BLS are important, as the first
care can preserve life and reduce sequelae until the
multidisciplinary team arrives at the event.

This factor leads to a reflection on the importance
of knowledge for lay people, as a population well trained
in BLS will contribute to the reduction of deaths from
CRA, as well as the reduction of irreversible sequelae in
the Brazilian population (MAIA et al., 2020).

Countries such as Portugal, India and the United
States of America, already apply the knowledge and
training of their students in the SBV in their schools and
training centers, through theoretical-practical content,
believing that the sooner this knowledge is applied, the
better the results will be. results and the training of a lay
population.

KuvakKi, Bahar says the training should be started
in school age children for 2 hours every year and repeated
annually, helping these children learn CPR better, thus
saving more lives. In view of these findings, we ask: What
is the importance of training the school community in
BLS.

Through cardiopulmonary resuscitation (CPR)
early and effective care can contribute to reducing
mortality rates, as well as reducing neurological sequelae.
The approach within this context becomes essential, since
the initial maneuver used correctly and accurately after the
CRA will increase the victim's chances of survival and
prevent complications.

In addition, there are still some situations, such as
when there is obstruction of the airways in conscious
victims, in which the lay rescuer can reduce the chances of
an eventual CRA. For this purpose, it is essential to know
how to correctly apply the Heimlich maneuver
(subdiaphragmatic pressure or abdominal pressure). In
view of this, training projects for lay people in Basic Life
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Support (BLS) are essential due to their relevance for rapid
care for victims in an emergency situation, as it is
currently represented as a policy strategy in the health care
of populations.

According to the American Heart Association
(2019), the BLS encompasses interventions that can be
performed quickly by non-health professionals, provided
they are trained, in this way, knowing the part of the
population that is most vulnerable and by which factors it
is affected makes if necessary for the organization to
implement the practice of policies to prevent possible
preventable deaths.

This work intends to seek evidence, through the
available literature, about the effectiveness of BLS for
laypeople, since knowledge, attitude and agility are
essential to provide help to victims of CRA. Therefore, in
view of the above and given that CRA is an emergency
situation, the objective of this study is to analyze the
importance of qualification and training in Basic Life
Support for lay people.

1. METHOD

This is a descriptive, qualitative study carried out
through an integrative literature review (ILR). To carry out
the bibliographic review, searches were carried out in the
following databases: repositories of Universities, Virtual
Health Libraries, PubMed, Journals, Magazines, Federal
Laws and Ordinances Scientific Electronic Library Online
(SCIELO) and Online System of Search and Analysis of
Literature Medical (MEDLINE).

The study included articles related to the theme of
the project, articles with Portuguese language, free online
access to the full text and from the year 2014. As
exclusion criteria, scientific productions with English and
Spanish language and that were not complete and outside
the established year were discarded. The descriptors used
in the research were: basic life support, cardiopulmonary
resuscitation, lay people, training, education.

When crossing the descriptors SBV, PCR, in-
service training and education with filters, several articles
were found, of these eighteen (18) references followed
according to the inclusion criteria and which present as a
theme the importance of knowledge and training of the
SBV for lay people , reducing the incidence of death and
irreversible sequelae in case of cardiac arrest.

The steps for the analysis and selection of articles
were: elaboration of a guiding question (What is the
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importance of training lay people?); literature search; data
collect; critical analysis of included studies; discussion of
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results and presentation of the integrative review. The

results were analyzed through content analysis which,
according to Bardin (2006), should be developed from

The definition

Tabela 1: Referéncias utilizadas para elaboragéo da RIL

of references

three phases: 1) pre-analysis, 2) material exploration and
3) treatment of results, inference and interpretation.

considered
information related to descriptors, authors, year, search
location, research title, research type, subjects and the
described results (Table 1).

N° Autor Titulo Local de busca Tipo de pesquisa Descritores Ano
Conhecimento
MAIA, SRT.; | dos leigos acerca Conhecimento,
LEMOS, AM.; | da_ressuscitagho Brazilian journals | Pesquisa Ressuscitagdo
1 | FRUTUOSO, cardiopulmonar / Research JGate Bib?io sfica Cardiopulmonar, 2020
MS.;  JUNIOR, |em  pacientes g Educacdo em Salde.
CWMR. adultos no Brasil Adulto e Brasil.
SILVA. K N o Educacdo em Saude,
~ Suporte  Bésico | Repositorio Parada
CONCEICAO, . L . o
DMM.- de Vida para | Institucional Relato de cardiorrespiratoria,
2 N Leigos: Relato de | UNESP  Revista A Ressuscitagdo 2017
RODRIGUES, e . . Experiéncia .
i Atividades Ciéncia e Extensdo cardiopulmonar,
GM.; DANTAS, L L
GSV Extensionistas Unesp Suporte  Basico de
' Vida, Universidades.
MONTEIRO,
AMS,;
MOSCOPF, FJ;
SCHAFFAZICK, Cartilha para Leigos, Reanimagio
F.; BONDAN, | |eigos sobre cardiopulmonar
. ) s Repositério UFSM | Li ' 2017
3 FB.; TURRI, G, | reanimacio epositorio UFS ivro Parada 0
SILVEIRA, LF.; | cardiopulmonar cardiorrespiratoria
DALL’AGNOL,
MM.; AVILA.
Estudo quase | Parada
Suporte basico de experimental, cardiorrespiratoria,
. leiqos: . o o
4 MIRAVETI. IC. vida para leigos Repositdrio USP quantitativa ressgscnage}o N 2016
um quase estudo com cardiorrespiratdria,
experimental delineamento suporte bésico de vida,
tempo- série leigo
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Revista de ciéncias
da saude
FERREIRA,
MGN.; ALVES, | O Leigo em
SRP; SOP TO, | Primeiros Reviséo Revisdo primeiros
5 CGV.; VIR,GINIO‘ Socorros: Uma Integrativa socorros: conhecimento 2017
NA.; JUNIOR, | Revisio '
JNBS.; SANTOS, | Integrativa
AF.
Primeiros
Socorros e
SILVA, LGS | prevencao de ) )
COSTA, JB.; Acidentes ho _ Relato de Edycagao em Saude,
6 FURTADO, LGS, Ambiente Escolar: Revista Cofen Experiéncia Sa.ude_ Escolar, | 2017
TAVARES, B, Intervengéio em Primeiros Socorros.
COSTA, JLD. Unidade de Ensino
Politica Nacional eBrLbllotSe:gdzlrtuda; Pesquisa
7 Ministério da Saude | de Promocdo da o Portaria N° 2.446 2014
Satde MI,nISteI’IO da Documental
salde
Presidéncia da . Presidéncia da | Pesquisa Lei N°13.722, de 4 De
8 Republica Lei Lucas Republica Documental outubro De 2018. 2018
Educacéo em
FALKENBERG, salide e educacdo
MB.; MENDES, | na salde: . Relato de Educacdo em salde;
9 . Scielo A . u . 2014
TPL.; MORAES, | conceitos e Experiéncia Educacdo continuada
EP.; SOUZA, EM. | implicacBes para
a salde coletiva
Auséncia de
formacéo em
suporte basico de
TAVARES, A v_ida ) pelo _ _ Suporte basico de vida
cidaddo: um | Revista Portuguesa | Pesquisa Parada
10 | PEDRO, N.; , L e . S 2015
URBANO, J. prc’>blema - de | de Saude Publica Bibliogréfica cardlorr?sp!ratorla,
salde publica? Formacdo, idade
Qual a idade
certa para
iniciar?
Atualizacdo da
BERNOCHE, C.; | Diretriz de
TIMERMAN, S, | Ressuscitac&o
POLASTRI,  TF.; | Cardiopulmonar Pesquisa
11 | GIANNETTI, NS.; | e Cuidados Scielo Documental RCP, PCR, salde 2019
SIQUEIRA, Cardiovasculares
AWS.;PISCOPO, de Emergéncia
A, etal. da  Sociedade
Brasileira de
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Cardiologia  —
2019
NETO, J. A. | Conhecimento e International Ressuscitacdo
C.; BRUM, I. | Interesse sobre Journal of Coleta de Cardiopulmonar,
PEREIRA, V. | Suporte Basico Cardiovascular dados Coleta de Dados, 2016
SANTOS, D. |de Vida entre Sciences. Educacdo em
12 . . .
R.; L. G.; | Leigos 2016 Salde,  Servigos
MORAES, S. Médicos de
L.; FERREI, Emergéncia
R. E.
FARIA, H. Suporte Scielo Relato de Educacdo em
T.G,; béasico de Experiéncia enfermagem; Parada 2015
SCHMIDT, F. vida para cardiaca;
M.Q.; alunos da Ressuscitacdo
13 GONCALVES rede cardiopulmonar.
SILVEIRA, J. municipal de
S.S: ENSINO
A construcdo de BDENF Estudo Prevencéo de | 2015
conhecimentos transversal acidentes;
sobre prevencao primeiros
14 | PEREIRA, K.C de_ agldentes e socorros; Ensino.
Primeiros
SOCOrros Por
Parte do publico
leigo
Assessment  of Estudo Learning; Education;
Knowledge and Scielo Prospectivo Cardiopulmonary 2020
Self Efficacy Longitudial resuscitation; Child
15 | ROVISCO; et al before and after
Teaching Basic
Life Support to
Schoolchildren
Kuvaki, B.; | School PubMed Revisdo School children, basic
16 OZBILGIN, Sule Children  save CentralUS Bibliografia life support, education, | 541g
Lives National Library cardiopulmonary
of Medicine resuscitation
COUTO, C. S.; | Conhecimento Conhecimentos,
NICOLAU, A. do publico Geral Atitudes e Pratica
em Suporte de Saude;
17 Basico de Vida: Transver'sa}l, Reanimagéo 2019
um Estudo Acta Med Port explora_tc_)rlo cardiopulmonar/ed
Piloto com uma e descritivo ucacdo;  Sistema
Amostra de Suporte de
Portuguesa Vida
GONCALVES, J. | Ensino de Longitudinal e Ressusitacdo
18 | M., etal. Suporte  Basico Scielo prospectivo Cardiopulmona, 2014
de Vida para Educagéo, SBV,
Alunos de Estudantes do Ensino
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Escolas Publicas
e Privadas do
Ensino Médio

Médio

1. RESULTS AND DISCUSSION

Among the references cited in table 1, in relation
to the year of publication, there were three (3) articles
from the year 2014 and three from 2015, in the years 2016,
2018, 2019 and 2020, two (2) articles from each year were
found and four (4) articles from 2017. All the selected
production is part of the health area, presenting diversity in
relation to the research context, which involved the
importance of qualification and training of lay people in
the teaching of Basic Life Support (BLS), emphasizing
special attention to community training. school, in the
form of theoretical and practical training on the first care
of a victim of cardiac arrest.

The reading of the entire scientific production
chosen made it possible to contemplate the researchers'
concern in the adoption and development of facilitating
resources for the training of the school community and in
the implementation of training as part of the first care for
the victim of CRA and to reduce sequelae until the
moment of arrival of a qualified professional.

The studies that constituted the units of analysis
have a variety of authors, publication sources and
countries of origin of the studies. As for the sources of
publication, the concentration of articles in the journal
“Resuscitation” stands out, where seventeen (94.4%) of
the eighteen (100%) articles included in this study were
found, only one article was found in the journal “American
Journal of Emergency Medicine”. The number of samples
studied ranged from 09 to 823 subjects in studies that used
applied methodology; in exploratory studies, 2932 subjects
were investigated.

The study demonstrates that CPR is one of the
most common causes of death in the world, affecting
mainly adults with comorbidities or young people after
trauma, and in children it is more associated with lack of
oxygen due to respiratory problems (airway obstruction).

Lyra, Priscila et al; Monteiro Maria de Loudes et
al and Kuvaki, Bahar et al, believe that the earlier this
knowledge and its applicability in Schools or Training
Centers, the more effective the training will be, leading to
a better awareness and acceptance of the population of the
importance of this subject — save lives and reduce
irreversible sequelae -. For this, this training must be
applied annually for 2 hours and repeated every year with
theoretical-practical classes.

www.ijaers.com

Most authors analyzed that the lay population
does not have sufficient knowledge about BLS or incorrect
knowledge, which can lead to worse care and damage to
life. Intensifying the importance and appreciation of
educating a population about BLS for a better diagnosis of
a patient in CRA and, therefore, a correct first care. They
also report that everyone should be instructed that after the
initial care they should call for help from a specialized
support.  When they present a correct sequence of care,
the survival rate increases and consequently the risk of
death.

Pergola, Aline et al; reports that many laypersons
do not know how to position the victim for a correct
external chest compression, as well as they are unaware of
which region of the body to massage, further intensifying
the need for training to act more effectively and increase
survival.

Of the cited references, 18 (88.88%) cite that
educational techniques with children and adolescents are
exposed as measures to develop healthy behavior, which
creates a field to be explored by health professionals. The
advantage of training in BLS with children under fourteen
is the fact that knowledge is introduced early, reducing
their fear when performing maneuvers in an emergency
situation in the community (FONTES; et al, 2010). In
addition, 10 publications (55.55%) of the studies report
that for adults, it was evidenced that training in basic life
support reduces fear/anxiety, however, it is clear that
practical updates need to occur regularly to preserve
quality. of care with low retention of cardiopulmonary
resuscitation knowledge and skills (CALLEGARO, 2018).
The importance of training family members of cardiac
arrest survivors was also highlighted, in order to seek to
increase the safety and performance of cardiorespiratory
resuscitation maneuvers.

In addition to the results obtained in the studies,
there is evidence that a well-trained layperson can be as
effective in cardiopulmonary resuscitation as any trained
professional. In addition, they believe that courses lasting
less than four hours are effective for training lay people,
although studies highlight the need for periodic updates to
maintain the skill (OLIVEIRA, 2018).

Of the publications mentioned in table 1, the
majority state that the courses carried out in stages are
more effective than the traditional ones where all the
stages of the SBV are taught in a single class. In addition,
theoretical-practical courses are more effective for training
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lay people (CHEHUEN NETO; et al, 2016). The use of
equipment with audible or visual alert, such as a dummy
with software and an external automatic defibrillator with
a visual or audible device, proved to be efficient for
carrying out training after a theoretical course, and this fact
contributes to the inclusion of citizens with hearing
impairment.

According to Victorelli (2013) the training of lay
people in basic life support is a concern of health agencies
at an international level. The search for evidence of the
effectiveness of BLS training presented by the researched
studies becomes difficult to generalize due to the diversity
among the populations studied. However, it should be
noted that there are indications of effectiveness in the
courses developed that were pointed out in the articles
studied.  Training in basic life support for the lay
population increases their safety and attitude in the face of
an emergency situation prior to the arrival of the
professional team.

V. FINAL CONSIDERATIONS

It is of fundamental importance to encourage and
expand discussions for the creation of a subject in the
curriculum of each country, on BLS. Thus, students would
develop skills to face emergency situations (da Silva et al,
2017). This learning must be permanent, with theoretical-
practical content and the construction of scenarios close to
real situations. In order to further stimulate the teaching-
learning process and absorption of lay people, by working
and training various skills and competences of the public.
(MAIA et al, 2020).

Health education is an instrument for exchanging
knowledge between health professionals and the
population. This leads to the search for the autonomy of
the Being as a transforming element of its reality. This is a
complex involving the biological Being and its social
contexts. (PEREIRA et al, 2015).

The posture of an individual trained in BLS, in
any emergency situation, will determine how the victim's
recovery will be, making the difference between life and
death. The importance of access to information on how to
act in emergency situations and immediate care is
concluded. (PEREIRA et al, 2015).

In view of the above, we can conclude that the
knowledge and training of the population in BLS is of
fundamental importance, to minimize the number of deaths
and irreversible sequelae in case of CA. Such knowledge
must be developed within the scope of the school
community, which is the basis of education and training of
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a Human Being, leading to a significant impact on the
survival of the person who is suffering a CPA.

In this sense, qualified help with theoretical and
practical training is necessary, including aspects related to
the importance and way of functioning of assistance
networks in case of emergency, such as the Mobile
Emergency Care Service (SAMU). Bearing in mind that
one of the principles of the Unified Health System (SUS)
is popular participation for the promotion, prevention and
maintenance of health, it is worth noting that training the
population in first aid and risk assessment in emergency
situations contributes significantly to the reduction of
injuries and mortality of the very people who make up
society.
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Abstract — This study analyzes the intellectual production on the PEU
Method in the last 20 years and seeks to identify the main characteristics
related to the applicability and limitations of the PEU method in various
national economic sectors. Consists of a revisionist study on the evolution
and use of the PEU method in Brazilian companies, developed through the
analysis of empirical studies published on the subject. analyzes are
performed using descriptive statistics. The research results confirmed that
the implementation of the PEU Method was possible in all economic
activities (Bibliographic Portfolio) analyzed, whenever wused in
environments related to production, and that its implementation provided
important information for management control. The relevance of the study
is based mainly on the new economic contexts and the evolution of
production processes, where the costing methods traditionally used have
been shown to be inefficient in generating useful information for decision
making.

I.  INTRODUCTION

In the process of management,

control and

direct and indirect costs to the products and services
originated, began to prove inefficient in the process of
measuring and comparing production costs.

measurement of results, accounting has always sought to
adapt to market dynamics and new needs and
informational speed, changes that resulted from the
development of innovative and relevant practices for
management and cost accounting.

Thus, cost accounting, which initially emerged for the
evaluation of inventories and calculation of the result, was
improving and started to be used also in the management
field, helping control and decision making (Abbas et al.,
2016).

With the emergence of a new production system
composed of multiprocessor companies in an increasingly
complex environment, with shared costs, the costing
systems, which were originally concerned with distributing
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In this context, new methodologies emerged with
relevant approaches that foresaw the use of equivalence
methods to measure production in  multi-producer
companies (Bornia, 2010; De La Villarmois & Levant,
2007; Levant, 2001). Among such methods, the Time-
Driven Activity-Based Costing - TDABC, the Unité de
Valuer Ajouteé - UVA and the Method de Georges Perrin -
GP can be found in the literature, the latter being a
precursor in Brazil of the Production Effort Units method.
— PEU, which aim to enable a single comparison of
production, regardless of the items produced in terms of
variety and quantity (Ferrari & Borgert, 2015). Later, in
view of the limitations of some costing methods, the
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literature began to show evidence of the need to use hybrid
models that contain more than one costing methodology.

The emergence of new costing methods, understood as
something inherent to the evolution of organizational
reality, has still encountered some barriers in their use,
such as their applicability, limitations, doubts about
compliance with tax legislation and especially, the habitual
use of traditional methodologies.

Some studies have tried to mitigate these factors, some
comparing the applicability of costing systems (Wernke et
al.,, 2019; Abbas et al., 2016; Wernke et al., 2015;
Machado et al., 2006), evaluating its applicability in
conjunction with other methods (Kremer et al., 2012; Silva
et al.,, 2009; Sabadin et al., 2007) and verifying the
adequacy of costing methodologies to tax legislation
(Schultz et al., 2012).

However, it is noted that the amount of research on the
use of the PEU methodology is still very limited when
compared to other costing methods, such as ABC costing
(Zanievicz et al., 2013), making it a very promising field
in terms of research opportunities(Ferrari & Borgert,
2015), mainly regarding its applicability and
implementation possibilities in different economic sectors.

Thus, in order to contribute to the literature on
equivalence methods, this study aims to investigate the
main similarities related to the applicability and limitations
in the process of implementation or execution of the PEU
method in Brazilian companies. The analyzes were
developed from research with a qualitative approach
carried out through the review of a Bibliographic Portfolio
(BP) composed of 39 articles published in the main
national cost accounting journals and congresses.

The relevance of the study is based mainly on the new
economic contexts and the evolution of production
processes, where the costing methods traditionally used
have been shown to be inefficient in generating useful
information for decision making.

At another point, the work is justified by the low
representation of publications on the PEU in journals in
the Accounting and Production Engineering areas (Wernke
& Rufatto, 2019), where searches carried out with the

LEINT3

descriptors “PEU”, “unit of production effort”, “units of
production effort”, “equivalence models” and “equivalence
methods” on the CAPES journal portal resulted in only 19
results (within a horizon of 20 years), pointing to a vast
field of research opportunities, mainly due to the need for
a better conceptualization of the method (Ferrari &

Borgert, 2015).
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Finally, this study hopes to contribute to a greater
diffusion of the PEU method beyond the southern region
of the country.

Il. THEORICAL REFERENCE

Costing methods are sets of techniques — or models —
used to determine the costs of products and services
(Schultz et al., 2012) and, consequently, measurement of
business results. There are several approaches for
determining the costs incurred, where the literature has
classified them as traditional or contemporary.

Among the traditional methods, Johnson & Kaplan
(1987), Brimson (1996), Kaplan & Cooper (1998) and
Megliorini  (2012) mention  Absorption  Costing,
Homogeneous Section Methods — RKW and Variable
Costing; and as contemporary methods, the Costing per
Production Unit - PEU, the Activity-Based Costing - ABC
and more recently (in 2001), the Time-Driven Activity-
Based Costing — TDABC (Abbas et al., 2016).

Accounting practice has shown greater preference for
the use of Absorption Costing, ABC Costing and Direct
Costing (Silva et al., 2009), with emphasis on the first.
Although the literature points to criticisms regarding its
use, mainly due to the low quality of the information
provided when compared to other costing methodologies
(Kaplan & Cooper, 1998) and its inefficiency for decision
making , the Absorption costing has some advantages.

Among them are: being a method that meets fiscal
requirements, its low implementation complexity when
compared to other methods, having its applicability
increased as the proportion of indirect costs decreases,
having increased applicability as the The number of
products decreases, which tends to explain why the
method is still the most used by medium and large
companies in Brazil (Abbas et al., 2015; Frezatti, 2005).

Several factors may have contributed to the preference
for using Absorption Costing in financial accounting,
among which the literature points out (i) the divergent
understanding of concepts and terminologies, (ii) the
tradition of its use and (iii) the scarcity of studies on other
methods for tax purposes (Schultz et al., 2012).

As for the first factor, the cost area has two distinct
approaches: the managerial one, which provides
information for planning and controlling costs; and the
fiscal, which provides information for valuing inventories
and determining the result.

It happens that this last approach, as it establishes that
both direct and indirect costs must be allocated to the
products and services produced or performed (Schultz et
al., 2012), tends to appropriate some expenses that are not
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directly related to its elaboration (or realization). This
creates conflict with a series of concepts and terminologies
that shape cost accounting, which is why it is common for
there to be discrepancies between the results reported by
management and fiscal reports.

As for tradition, until the 1970s, Brazilian accounting
still had a discussion about the adoption of two costing
methods, Absorption Costing, which allocates both direct
and indirect costs to products and services; and Variable
Costing, which allocates only variable or direct costs to
products and services, treating indirect costs, even if linked
to production, as expenses for the period (Schultz et al.,
2012).

With the enactment of Law No. 6,404/76 and Decree-
Law n° 1,598/77, Brazilian accounting was faced with
new accounting and tax guidelines, especially with regard
to the concepts of product costs (which, according to the
rule, include both direct and indirect production) and
control and evaluation of stocks. Due to the fact that it
does not foresee the appropriation of indirect costs to
products, Variable Costing became incompatible with the
tax rules in force, Brazilian accounting chose to use the
“only” method that met the legislation: Absorption Costing
(Schultz et al., 2012).

It is important to note that tax legislation provides for
the incorporation of indirect costs into products, but does
not require the use of a specific method, that is, it does not
require the use of Absorption Costing.

However, even after other costing methods were
disseminated in Brazil (Contemporary Methods), the
tradition and preference for the use of Absorption Costing
remained (Abbas et al., 2015; Silva et al., 2009; Frezatti,
2005).

Finally, there is the lack of studies on the use of other
methods. The increase in competitiveness among global
companies verified from the 1980s and during the 1990s,
the growing demand for more accurate information in
response to the problems generated by the continuous
expansion of the proportion of fixed costs resulting from
the modernization of industrial parks (Schultz et al., 2012)
made other costing methods (PEU, ABC and TDABC)
appear and started to be disseminated and used by
management accounting. Although these methods bring
managerial advantages and innovations, and make it
possible to absorb costs (which makes them susceptible to
use by financial accounting for the purpose of valuing
product inventories and, consequently, the result for the
year), as they were introduced in parallel with the
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Absorption costing (as it satisfactorily meets the needs of
financial accounting), little has been invested in studies on
the use of contemporary costing methodologies for tax
purposes.

Following this line, the Brazilian literature in the area
of costs, when it comes to analyzing and comparing
costing methods, has prioritized comparisons involving the
most  known methodologies  (Absorption  costing,
Variable/Direct and ABC), with little attention to other
contemporary methodologies (TDABC and PEU methods)
in terms of comparative studies (Wernke et al., 2019),
although there has been an increasing use of these new
models in companies. In this context, there is a need for
more studies that explore the use, applicability and
limitations of contemporary costing methodologies in
business environments.

Finally, considering the fact that the ABC method is
much better known and disseminated in the literature and
in organizations than other contemporary methods, and
because TDABC represents only a new approach to ABC,
this work chose to investigate the only equivalence model
proposed by the methodology. of the PEU, analyzing in a
revisionist way its applicability and limitations in several
sectors of the Brazilian economy.

2.1. Origin and Development of the Production Effort
Unit — PEU.

Predecessor of the GP and UP methods, the PEU
method had its emergence linked to the theoretical concept
of unifying the measurement of industrial production
through a single unit of measurement, the production effort
(Sakamoto et al., 2001; Allora & Allora, 1995). It seeks, in
short, to create a unit of measure common to all the
company's products and processes (Wernke et al., 2013),
able to quantify products of different natures as if they
were the same (Silva et al., 2009), allowing to compare the
degree of efforts needed to complete them (Wernke &
Rufatto, 2019).

Its theoretical conception is based on the notion of
production effort, that is, effort performed by a working
machine, human effort, capital effort, applied energy effort
and others directly and indirectly applied (Sakamoto et al.,
2001).

In this way, the PEU is basically concerned with the
transformation costs (Wernke et al., 2019; Bornia, 2010),
based on 03 (three) principles: (i) Consistency of
Relationships, (ii) Stratifications and (iii) Added Value
(Allora & Oliveira, 2010), as shown in figure 01.
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(" Principle of *It is assumed that “a strictly defined operational post has a certain productive
Consistency of potential, which will not vary over time if the post's characteristics remain the
| Relationships same”. )
(. . Y It defines that “for the calculation of the productive potential of the operational
Principle of : I itenns that orovid dearee of differentiation between tl
Stuatifications stations, only cost items that provide some degree of differentiation between these
L productive potentials should be considered”. )
( N Heasserts that the “product of a Tactory 15 the work 1f performs on raw maferials
Added Value and is reflected in the value that is added to these raw materials during the
Principle production process, with profit being the amount of money more than the
\_ | company he eams by selling his work”. y,

Fig.1. Characterization of the principles of the PEU method.
Source: Allora & Oliveira (2010).

Finally, regarding the PEU implementation process, the
literature states that it occurs in six stages, as shown in

Figure 02, which include the calculation of the factory's
total production in the period in terms of PEUs.

. Factory division into operating stations: |

. Detennination of the cost’hour of the operating stations (photo-index);

Implementation

. Choice of base product;

of the PEU

J
Method . Calculation of productive potentials (in terms of PEU): ]

5. Definition of product equivalents in PEUs;

. Calculation of factory production in the period in terms of PELL |

Fig.2. Implementation Steps of the PEU method.
Source: Bornia (2010). Adapted by the authors.

2.2. Characteristics of the PEU Method to be
analyzed.

At this stage, some questions were formulated in order
to make it possible to investigate, in a revisionist way, the
applicability and limitations/difficulties of the PEU
method in national companies.

First, it should be noted that the Production Units
system deals with the introduction of a Production Effort
Unit in the company, through which it measures the efforts
of all productive activities in the factory (Allora & Allora,
1995). In this way, the PEU only works with the
transformation costs (Bornia, 2010), tending to be
applicable only to the industrial environment (Pereira,
2015). Thus, regarding the applicability of the PEU, it is
expected to verify, in a revisionist way, whether it is also
applicable to other economic segments, evaluating the
following point:

Q1: Based on the BP, did the PEU prove to be
applicable to other economic segments?

The implementation of the PEU method, according
toWernke et al. (2019),Wernke et al. (2018), Guimardes
Filho et al. (2016), Pereira (2015) and Souza & Diehl
(2009) takes place in six phases: (1) division of the factory
into operational stations; (2) determination of the cost/hour
per operating station; (3) choice of base product; (4)
calculation of the value of the PEU/hour of each operating
station; (5) definition of product equivalents in PEUs and
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(6) calculation of total factory production in the period in
terms of PEUs.

In this implementation process, the literature has
alerted for greater attention to the first three stages, since
the process demands the team's ability to analyze, due to
the particularities of each company (Oenning et al., 2010)
and the need to determine the base product, where the
subjectivity of the method is (Malaquias et al., 2007). In
this context, in order to evaluate the level of detail of the
application of the method in the analyzed companies (BP),
the following research question arises:

Q2: Based on the BP, did the studies consistently show
the stages of implementation of the PEU method, with
strong attention to the first three stages of
implementation?

Evaluating the characteristics of the PEU methodology,
its contribution to production management is noted. The
method is useful for analyzing and managing production
processes and evaluating performance (Martins & Rocha,
2015) and provides information on the use of productive
capacity in terms of efficiency and effectiveness and
productivity (Bornia, 2010; Biasio & Monego, 2005),
making it possible to maximize production, manage
physical constraints and analyze product profitability
(Werne, 2012).

The definition of operational stations and the
measurement of production in PEU's allow the generation
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of indicators of installed capacity and idleness (Confessor
et al., 2015), offering subsidies for carrying out
simulations of scenarios (Nascimento, 2012), comparing
its historical evolution. In this way, other questions for
investigation arise;

Q3: Based on BP, did the PEU method provide
relevant information for management control with regard
to performance analysis (Efficiency, Effectiveness and
Productivity)?

Q4: Based on BP, did the PEU method make it possible
to perform scenario simulations, making the decision-
making process more effective?

On the other hand, the PEU method is more applied as
a costing tool that supports production management,
providing better control and planning of manufacturing
processes, cost reduction and, consequently, a more
competitive sales price (Biasio & Monego, 2005). It is
useful for evaluating performance, costing products and
even setting sales prices(Martins & Rocha, 2015) and
analyze and profitability of products (Werne, 2012). In
view of the above, the following propositions arise to be
tested on the applicability of the PEU in national
companies:

Q5: Based on the BP, did the PEU method provide
relevant information for management control with regard
to the pricing issue?

Q6: Based on the BP, did the PEU method provide
relevant information for management control with regard
to the costing item?

Another point to be highlighted is that the PEU
encounters problems with regard to the total cost of
products, since it does not apply to the measurement of
operations that are not directly related to the production
process (Beuren & Oliveira, 1996). Thus, by working only
with the transformation costs, it may present problems in
defining the total cost of the products, which could be
mitigated by the implementation in conjunction with other
costing methodologies.

In this optics,Silva et al. (2009) and Beuren & Oliveira
(1996) comment that for a Costing System to meet the
needs of generating information in organizations, it is
necessary to use a Costing Method or the combination of
more than one of them. Thus, with a view to evaluating the
possibility of integrating the PEU together with another
costing methodology, the following question arises:

Q7: Based on the BP, have the studies proven the joint
applicability of PEU with other costing methods
(Absorption, ABC, TDABC, etc)? Which one(s)?

Analyzing  the limitations/difficulties  of
use/application of the PEU method, the literature cites that,
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as it focuses only on the determination of the
transformation cost, it is difficult to apply in companies
that have a significant portion of administrative expenses
(Werne, 2012). In this context, we have the following
research question:

Q8: Based on the BP, did the PEU method encounter
difficulties in use / application due to the relevance of
administrative expenses compared to total expenses?

Other limitations of the PEU method include its
high complexity and cost oflmplementation (Pereira,
2015), requiring a specific system to support the
processing and data, in addition to not identifying the
portion of costs associated with process losses. Therefore,
we have the following questions to check:

Q9: Based on BP, did the PEU method present high
implementation complexity?

Q10: Based on BP, did the PEU method present a high
implementation cost, either due to the need to formulate
usual procedures or due to the need for a specific system
to support data processing and information analysis?

Q11: Based on the BP, did the PEU method present
difficulties in the treatment of waste?

One of the foundations of the PEU methodology is the
“principle of constant relationships”, which states that an
operational post has a certain productive potential that
does not change over time, as long as its characteristics
remain constant (Kliemann Neto, 1994). Thus, the PEU
presents difficulties of application in companies where the
products vary regularly and needs constant revision of the
calculations and the production structure (Pereira, 2015).
In this way, industrial companies with production to order,
whose products are NOT repetitive, where it is not
possible to establish a common unit of measurement of
production, are unable to use the PEU (Bornia, 2010).

Other limitations of the method reside in the difficulty
of finding (determining) the relationships between the
work required by the various products of the company and
of measuring the production efforts, as it is an abstract
concept (Bornia, 2010), and by the subjectivity present in
the determination of the base product (Malaquias et al.,
2007), although recent works indicate that, regardless of
the base product chosen, there is no change in the final
value allocated to each product in terms of unit cost of
transformation(Moterle et al., 2020). In this context, the
last questions to be analyzed are formulated:

Q12: Based on the BP, did the PEU method present
difficulties arising from the preservation of the 'principle
of constant relations' and the need for constant revision of
the calculations arising from changes in the production
structure?
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Q13: Based on BP, did the PEU method encounter
difficulties in using / applying the method due to product
variability?

Q14: Based on BP, did the PEU method find it difficult
to measure production efforts?

Finally, Appendix 01 presents a summary of the
issues evaluated regarding the applicability and limitations
of the PEU methodology in various sectors of the Brazilian
economy.

i. METHOD

The methodology adopted in this work consists of a
revisionist research on the use of the PEU method in
Brazilian companies, developed through the analysis of
empirical studies published with the theme "Production
Effort Unit" between 2001 and 2020, available on the
CAPES journal portal and in cost congresses.

As for the approach, it is a qualitative research with a
descriptive approach, and seeks to identify the main
characteristics and similarities related to the applicability
and limitations of the use of the PEU method in various
national economic sectors.

In the data collection stage, articles published in
journals and in national congresses were selected. To this
end, a systematic review was carried out in the Capes
journal databases, especially the "Web of Science" and
"Scopus”, using the following search words: "unit of
production effort", "PEU", " equivalence models”,
“equivalence methods” and ‘“hybrid costing”, being
necessary that, in the process of searching in the journals,
these words were found either in the title, or in the abstract
or in the keywords of the studies related to the topic.

As a cut-off criterion, only national case studies that
dealt with the PEU theme published in the last 20 years
(from 2001 to 2020) with an empirical approach were
selected. The choice of empirical national studies was due
to the fact that its purpose was to be able to review and
evaluate the evolution of the use of the PEU method in
Brazil and other characteristics such as applicability and
limitations in the national market.

The preliminary survey provided an initial base with 65
works, including 46 case studies, which were filtered in
order to parameterize the Bibliographic Portfolio (BP) to
be analyzed, resulting in 39 distinct economic activities
composed of 19 works published in several national
magazines, 14 works published in the Brazilian Congress
of Costs, 02 works published in the International Congress
of Costs and other 05 works presented in events.

Once the BP was defined, it was sought through the
theory of measurement to attribute objective properties to
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the characteristics found in the analyzed journals. Thus, it
was decided to map and measure the descriptive elements
present in the text, using the measurement theory,
transforming the observations reported in the texts into
Nominal Scales.

In order to parameterize the criteria for measuring the
applicability and limitations of the PEU method in various
economic sectors, a research guide was developed to
collect information, in an electronic form, where the
authors, responsible for the interpretations, at the end of
reading the journal they had to enter their perceptions in
the collection form, following a Likert scale of options.

For the elaboration of the research guide (form) for
collecting the information, a preliminary literature review
on the topic was carried out (PEU method), generating an
initial instrument with 39 investigation items. Then, the
instrument was submitted to the analysis of 2 experts with
solid knowledge in the PEU methodology for content
validation, generating a final instrument with 14
investigation items, in addition to other items necessary to
identify other characteristics relevant to BP, such as
identification of the sector or economic activity analyzed,
for example.

As it deals with the researcher's perceptions and
interpretations regarding the content present in the text of
the articles, one of the limitations present in this research
was the evaluator's subjectivity regarding the interpretation
of the item and its measurement. However, in order to
reduce this limiting factor, the information collection script
had a three-level response scale, detailed in Appendix 03,
in addition to the option “not applicable”, when there were
no reports about a certain item studied. in the article.

Finally, once the information was collected, a
descriptive analysis of the results was carried out, where it
was possible to review the evolution of the applicability of
the PEU method in recent years in Brazil, presented in the
next section.

IV. RESULTS AND DISCUSSIONS

4.1 Results of the Analysis of the Applicability of
the PEU method in national companies

The first stage of analysis focused on evaluating
similarities regarding the applicability / use of the PEU
method in the economic activities (BP) analyzed.

A preliminary analysis showed that, although the
literature points out that the method shows a strong
tendency to be applicable only to the industrial
environment, the research results revealed the existence of
its applicability in other economic sectors (especially in
the service sector), as can be seen visualized in Figure 03,
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especially when Transformation Costs represent the largest
proportion of Total Expenses, as shown in Figure 04.

l1 00%
Service \ a1

‘1 00%
Business

Industry

P

0% 20% 40% 60% 80% 100%

Applicability of the UEP in the sector = Number of Studies

Fig. 3. Assessment of the Applicability of the PEU Method
in other economic segments.
Source: Prepared by the authors.

%
3%
3%

J50%

36%

0% 20% 40% 60% 80% 100%

Did not mention [The analyzed study did not mention]
Transformation Costs
icone "Verificada pela comunidade”

m Costs with Raw Materials

m Administrative Expenses

Fig.4. Breakdown of Total Expenses
Source: Prepared by the authors

As can be seen in Figure 03, there is a predominance of
studies on the use of PEU in the industrial sector (31
articles or 79% of the BP), followed by the services sector
(7 articles or 18% of the BP) and an insignificant number
of studies that assess its applicability in commerce (1
article or 3% of the BP). However, all studies indicated its
applicability (100%) in the analyzed economic sector.

In the analyzes referring to the service providers, the
operational stations were replaced by “activity effort
measures (MEA)” of each sector, enabling the
implementation and application of the PEU method.

Another characteristic found in the research was that
the enterprise analyzed in the “commerce” segment tested
the applicability of the PEU in only one department of the
company, the pizza preparation sector, as it has the
desirable characteristics for the application of the method
(transformation process).

Figure 04 complements the analysis by providing the
relative percentage of the composition of expenditures on
its total structure. It is noted that, of the economic
activities analyzed, 59% have greater representation of
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transformation costs in their expenditure structure; 35.9%
of the studies did not mention this composition; 2.6% have
the three types of expenses in similar proportions and 2.6%
have a greater representation of raw material costs.

None of the studies indicated the applicability of the
PEU method in economic activities with greater
representation of administrative expenses over the others,
corroborating the theory. It is also worth mentioning the
expressive proportion of studies that did not mention this
composition explicitly or implicitly (35.9%), which makes
a deeper analysis difficult.

Evaluating the consistency of the methodology
implementation process in the analyzed enterprises and the
applicability of the method in conjunction with other
costing methods, this research found the following results
(figures 05 and 06).

1

2,6%

'7,7%

89,7%

5
[

0% 20% 40% 60% 80% 100%

Responded with a lot of strength/intensity
Moderately met
Didn't Answer or Answered Very Weakly

Fig.5. Evaluation of the consistency of the implementation
steps of the PEU method.
Source: Prepared by the authors.

9,1%

9,1%

L 1.0

l1 8,2%
|
E 163,6%
|
0% 20% 40% 60% 80% 100%
ABC costing Absorption costing TOC = TDABC costing

Fig.6. Assessment of applicability in conjunction with
other costing methods.
Source: Prepared by the authors.

As can be seen in Figure 05, most studies (89.7%)
consistently showed the stages of implementation of the
PEU method, with strong attention to the first three stages
of implementation; 7.7% presented them in a moderate
way (without much emphasis or in a summarized way) and
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only 2.6% did not give much importance to reporting or
describing the implementation stages in the enterprise
object of study.

The results obtained regarding the consistency of the
stages of implementation of the PEU demonstrate the
feasibility of future research in the segments included in
this work (BP), with the possibility of replication in other
segments, enriching the literature on the PEU Method.

Regarding the aspect of its applicability in conjunction
with other costing methods, the results showed that 71.8%
of the studies did not attempt to carry out this evaluation
and 29.2% had this objective. Of this contingent, the
results presented in Figure 06 show that 63.6% of the
studies evaluated its applicability in conjunction with the
ABC method; 18.2% evaluated its applicability in
conjunction with Absorption Costing and 9.1% evaluated
its applicability in conjunction with the TOC method or
TDABC Costing.

In this way, it is noted that there is a greater
concentration in studies that evaluate the use of the PEU in
conjunction with the ABC Costing, and if we consider its
new approach (TDABC), this percentage reaches 72.7%,
all these contemporary methodologies of cost.

Evaluating the quality of the information generated by
the PEU for the evaluation of business performance and
simulation of scenarios, the following results were found
(figures 07 and 08).

-20,0%
[ 80,0%

|

0% 20% 40% 60% 80% 100%

Responded with a lot of strength/intensity u Moderately met

Fig.7. Assessing the applicability of PEU information for
performance analysis.
Source: Prepared by the authors.
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2

0% 20% 40% 60% 80% 100%

mDidn't Answer or Answered Very Weakly Responded with a lot of strength/intensity

Figure 08. Evaluation of the possibility of performing
scenario simulations.
Source: Prepared by the authors.

Regarding the aspect of information generated by the
PEU for performance analysis, 23.1% of the studies did
not attempt to carry out this evaluation. Of the works that
were proposed (76.9%), presented in Figure 07, the results
indicate that in 80% of the studies, the quality of the
information generated by the PEU had strong applicability
for the analysis of performance; another 20% pointed out
that the information generated partially met.

The possibility of carrying out this analysis with the
wealth of data from the calculations at the operating
stations is one of the strengths of the PEU method and
shows, in a substantial way, its importance for the
management of the company.

As for the possibility of simulating scenarios, 33.3% of
the studies did not attempt to carry out this evaluation and
66.7% had this objective. Of this contingent, figure 08
shows that in 34.6% of the cases, the studies reported that
the implementation of the PEU made it possible to
significantly simulate scenarios; another 65.4% pointed
out that the information generated did not meet or met very
poorly.

What was verified in the vast majority of articles was
the analysis of data from a company with the authors'
option of not simulating scenarios. That is, the focus was
always directed to the data obtained in a given production
process.

The results obtained regarding the analysis of the
quality of information for the management of the sales
price or costing of products/services are presented in
figures 09 and 10.
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4.2 Results of the Analysis of Limitations / Difficulties
of the PEU method.

The second stage of analysis focused on evaluating the
main difficulties in implementing the PEU method in
various national economic sectors. The results regarding
the analysis of the level of complexity and cost of
implementation can be seen in figures 11 and 12.

Fig.9. Assessment of the ability to generate information
relevant to Pricing.
Source: Prepared by the authors.

2\

2,6%

f I97,4%

0% 20% 40% 60% 80% 100%

Responded with a lot of strength/intensity

This item has not been tested or found at work

0% 20% 40% 60% 80% 100%

Yes, and intensely
Yes, but in a moderate way.

=t did not approach or superficially approached the analysis of
this item in the work.

Fig.10. Assessment of the ability to generate information
relevant to Costing.
Source: Prepared by the authors

The results obtained found that in 69.2% of the studies,
the information generated by the implementation of the
PEU was used for pricing (the other 30.8% did not analyze
this item). Of this contingent (69.2%), figure 09 shows that
48.1% strongly complied with this requirement; 40.7%
responded moderately and 11.1% did not respond or
responded very poorly.

Analyzing the method's ability to generate information
relevant to costing, the results presented in Figure 10
demonstrate that in 97.4% of the studies, the PEU method
met this requirement very intensively and in only 1 case
(2.6% of the sample ) this item did not generate such
information, since the implementation work could not be
completed, as they were waiting for the availability of a
database for management reports.

Finally, the results found related to these two items,
Costing and Pricing, clearly demonstrate the wealth of
information generated by the implementation of the PEU
and its strong contribution to the decision-making process.
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Fig.11. Assessment in the level of Complexity of
implementation of the PEU in the analyzed companies.
Source: Prepared by the authors

94,6%
5,4%

|L,0%
/J

0% 20% 40% 60% 80% 100%

Yes, and intensely
Yes, but in a moderate way.

m [t did not approach or superficially approached the analysis of
this item in the work.

Fig.12. Evaluation of the cost of implementing the PEU in
the analyzed companies.
Source: Prepared by the authors

Analyzing the results presented in figure 11, nNote that
46.2% of the studies did not or only superficially
approached the analysis of this item in its scope. Of the
studies that had this concern (54.8%), almost half of the
studies (25.6%) indicated that the method had high
implementation complexity in the studied enterprise and
the rest (28.2%) indicated moderate complexity.

With regard to the cost of implementing the PEU
(figure 12), most of the studies analyzed (94.6%) did not
or only superficially approached the analysis of this item
and the rest evaluated these costs as moderate.

It is worth noting that the disparity between the two
results obtained: while the complexity in the
implementation proved to be high or moderate in all the
cases that addressed it, proving to be one of the main
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difficulties for the implementation of the PEU method,
mainly due to the need for measurement of the operative
stations, on the other hand, the cost of this implementation
was moderate, but with an unrepresentative sample (5.4%).

Despite this result found, this cost should not be
discarded, as it is believed that implementation costs are
proportional to the level of complexity, mainly because it
requires greater qualification and experience of the
professionals involved in these consultancies.

The results regarding the analysis of the need to
formulate usual procedures or the need for software and its
contribution to the treatment of waste are presented in
figures 13 and 14.

0% 20% 40% 60% 80% 100%

Yes, but in a moderate way.

It did not approach or superficially approached the analysis of

this item in the work

Fig.13. There was a need to formulate usual procedures or
a need for software.
Source: Prepared by the authors.

0% 20% 40% 60% 80% 100%

Yes, but in a moderate way.

It did not approach or superficially approached the analysis of

this item in the work.

Fig.14. Assessment of difficulties in the treatment of waste.
Source: Prepared by the authors

Analyzing the results shown in figure 13, nit is noted
that 93.9% of the studies did not address or superficially
addressed the need to formulate usual procedures or the
need for software for the implementation of the PEU
method. Therefore, the spreadsheets used by the
companies were sufficient for the implementation, not
requiring a specific program.

Of the studies that addressed this topic, none reported a
strong need for these items. Analyzing the need for waste
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treatment (figure 14), 97.4% of the studies did not address
or superficially addressed this item in their scope.

Below we present the results of the evaluation of the
difficulties arising from the preservation of the 'principle
of constant relationships' and the use of the method due to
the variability of the product (Figures 15 and 16).

12,8%

|
[ 10,3%

0% 20% 40% 60% 80% 100%

Yes, and intensely.

Yes, but in a moderate way.

m |t did not approach or superficially approached the analysis of
this item in the work.

Fig.15. Assessment of the difficulty arising from the
preservation of the 'principle of constant relationships'.
Source: Prepared by the authors

48,7%
10,3%

12,8%

0% 20% 40% 60% 80% 100%
Yes, and intensely.
es, but in a moderate way.
= The company has litle or no variability in the product

m |t did not approach or superficially approached the analysis of
this item in the work

Fig.16. Assessment of the difficulty of using the method
due to product variability.
Source: Prepared by the authors

Regarding the aspect of difficulties arising from the
preservation of the 'principle of constant relationships'
(figure 15), the results showed that 76.9% of the studies
did not attempt to carry out this evaluation. Of those who
evaluated this item, 12.8% found moderate difficulties and
another 10.3% reported strong difficulties in the analyzed
company.

Regarding the difficulties in using the PEU method in
the analyzed companies due to product variability (figure
16), 28.2% did not address this item or approached it
superficially and almost half of the studies (48.7%)
indicated little or no product variability in the analyzed
company. Of the studies that reported this difficulty,
12.8% showed moderate difficulties and another 10.3%
indicated strong difficulties.
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The fact that most of the companies studied had a
restricted line of products caused the lack of difficulty
pointed out regarding the preservation of the 'principle of
constant relationships' and variability. However, it should
be noted that these companies could have several products
in their production line, but the authors chose to study only
one specifically.

Finally, the study showed that, in general, the analysis
of the limitations/difficulties of implementing or using the
PEU method proved to be a vast field for further research,
since most of the works analyzed did not or only
superficially approached these items.

V. CONCLUSION

This article investigated, through revisionist research,
the main similarities related to applicability and difficulties
/ limitations arising from the use of the PEU Method in
national companies and institutions, based on the results of
39 articles (BP) published on the CAPES journal portal
and other scientific platforms.

The main result of this article confirmed that the
implementation of the PEU Method was possible in all the
economic activities analyzed, whenever wused in
environments related to production, and that its
implementation provided important information for
management control. It also demonstrated the two ends of
the implementation: the benefits and the difficulties, with
the benefits being more evident due to the occurrence of
several citations of several articles.

In the case of difficulties, a more thorough assessment
was not possible, since most of the studies did not or
approached the analysis of this item in its scope
superficially.

In the analysis of the similarities in the application of
the method in the analyzed works, the results showed a
strong preference for using it to measure efficiency,
pricing and costing, with this last item being the one with
the highest intensity (practically all studies), reinforcing
the wealth of information it can generate, especially when
compared to that provided by traditional costing systems.

The main limitation of this research lies in the
subjectivity of the authors' analysis, since the classification
of “strong”, “moderate” and “weak” depended on the
intensity of the presence of phrases and words throughout
the text of the article. Even so, some conclusions presented
indicate a high degree of precision because of the high
recurrence of positive statements in the vast majority of
articles, such as the confirmation that the PEU method is
applicable in the production process of industries, services
and commerce.
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Likewise, the lack of citations of certain variables
creates a great opportunity for future research, mainly
related to the limitations and difficulties present in the
method.

Finally, in view of the large concentration of studies
related to the PEU method having been carried out by
educational institutions located in the southern region of
the country, it is believed that a wide dissemination of the
method in other HEIs can contribute to increasing the
number of companies studied. , meet specific demands
from other regions or economic sectors and expand and
enrich the literature, disseminating knowledge on the
subject.
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Q5: Based on the BP, did the
PEU method provide relevant
information for management
control with regard to the
pricing issue?

Q12: Based on the BP, did the
PEU method present
difficulties arising from the
preservation of the 'principle
of constant relations' and the
need for constant revision of
the calculations arising from

Q6: Based on the BP, did the
PEU method provide relevant
information for management
control with regard to the
costing item?

changes in the production
structure?

Q13: Based on BP, did the
PEU method encounter

difficulties in using / applying
the method due to product
variability?

Q7: Based on the BP, have the
studies proven the joint
applicability of PEU with other
costing methods (Absorption,
ABC, TDABC, etc)? Which
one(s)?

Q14: Based on BP, did the
PEU method find it difficult to
measure production efforts?

Source: Prepared by the authors

APPENDIX 02

Works published in journals analyzed in this research.

https://doi.org/10.3895/S1808-04482012000100012

APPENDIX 01

Summary of questions to be evaluated about the applicability and
limitations of the PEU methodology.

Q1: Based on the BP, did the
PEU prove to be applicable to
other economic segments?

Q8: Based on the BP, did the
PEU method encounter
difficulties in use / application
due to the relevance of
administrative expenses
compared to total expenses?

Q2: Based on the BP, did the
studies consistently show the
stages of implementation of the
PEU method, with strong
attention to the first three
stages of implementation?

Q9: Based on BP, did the PEU
method present high
implementation complexity?

Q3: Based on BP, did the PEU
method  provide  relevant
information for management
control  with  regard to
performance analysis
(Efficiency, Effectiveness and
Productivity)?

Q10: Based on BP, did the
PEU method present a high
implementation cost, either
due to the need to formulate
usual procedures or due to the
need for a specific system to
support data processing and
information analysis?

Q4: Based on BP, did the PEU
method make it possible to
perform scenario simulations,
making the decision-making
process more effective?

Q11: Based on the BP, did the
PEU method present
difficulties in the treatment of
waste?
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APPENDIX 03
Response levels present in the survey script.

Tightly: Strong - clear indication of the proposition in the text,
leaving no doubt of its importance for the article studied.

Partially: Partial - even if the proposition is not clearly informed
in the text, through the result found, the authors of this article
assume its importance for the article studied.

Weak / Null: Weak/Null - Did not address or superficially
addressed this item at work.

Not applicable: This item has not been tested or found at

work

Source: Prepared by the authors.
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Abstract — Access surgery is an important procedure performed during
endodontic treatment as it allows the dental surgeon to access the pulp
chamber and locate the root canals. During this procedure, spherical and
conical stem diamond tips with inactive end are used to remove caries,
establish a contour shape and refine the walls of the pulp chamber. Inserts
coupled to dental ultrasound are constantly used to help refine the floor
of the pulp chamber. However, depending on the vibration provided by
the ultrasound device and incorrect handling of the insert, it will cause
depressions and perforations in the floor of the pulp chamber. Given the
context, this research aims to assess the quality of pulp chamber floor
refinement by different ultrasound devices. This is a research with the
principle of applied investigation, qualitative and quantitative approach,
with an exploratory character, where 100 upper and lower human molars
will be selected distributed in 4 groups, where the floor refinement will be
carried out with TRA 24 ultrasound insert ( Trinks, S&o Paulo, Brazil)
however, coupled to different ultrasonic devices: G1 (No. 25) CvDentus,
G2 (No. 25) Sonic Plus Ecel, G3 (No. 25) Sonic Air Scaler and G4 (No.
25) Denshine . After completion of the access surgery, a visual inspection
will be performed to assess the presence of excessive wear, depressions
and identification of root canals. The results were tabulated, analyzed and
it was found that there was no significant difference between the groups
regarding the presence of excessive wear, depressions and identification
of root canals. Thus, it is possible to conclude that all ultrasonic devices
showed satisfactory results in the refinement of the floor of the analyzed
teeth.

I INTRODUCTION

“The main threat to the health of dental pulp is
dental caries” (TORABINEJAD and WALTON, 2010, p.
21). There are other threats like trauma and fracture. Faced
the pulp organ may develop an
Necrosis
emergence of periradicular pathology may be installed.
While this situation does not cause discomfort and is
generally ignored, this type of injury can result in damage
or loss of dental components. That's why endodontic

with the injury,

inflammatory  process. Consequently,

treatment is important.

WWwWw.ijaers.com

Valdivia et al. (2015), states that "A fundamental
prerequisite for the success of endodontic treatment is the
adequate preparation of the access surgery, the location and
identification of the entrance of the root canals". As
mentioned above, it is important that all stages of the

and endodontic treatment are carried out properly.

Access surgery performed improperly makes
endodontic treatment difficult. The size and shape of the
cavity performed should follow the group and internal
anatomy of the pulp chamber. Thus, the quality of the
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mechanical chemical preparation of the root canal is
associated with root access (MIRANZI et al. 2011).

According to the author Miranzi et al. (2011), the
objectives of access surgery are: to be straight, preserve the
tooth structure and remove the roof of the pulp chamber.
The intention is to allow direct access to the apical region,
and not just the entrance of the conduits. The purpose of
access surgery is to make the instruments pass through the
pulp chamber and enter the root canal without blocking, as
well as to reduce the damage caused to the instruments,
allowing the operator to act on the walls without modifying
the internal anatomy.

It must also remove the material from the pulp
chamber and its final shape must allow the endodontic
instruments to come into contact with the root canal surface
and reach the apical region without interfering with the
tooth wall. (MIRANZI et al., 2011)

Sometimes, access surgery may be unsuccessful,
where the operator is unable to remove the roof of the pulp
chamber completely, causing the root canals not to be
visualized and located, thus the cutting instrument will not
correctly enter the root canal.

For years, ways to facilitate and improve
mechanical chemical preparation to access the pulp
chamber in an effective and minimally invasive way have
been tested. The use of ultrasound is one of them. It
facilitates procedures at different stages of the endodontic
treatment, such as cleaning the canals, eliminating pulp
residues and refining the pulp chamber. Acting in little
space and have good cutting precision. As a way to reduce
errors during access surgery, ultrasound provides benefits to
obtain an optimal area of visualization of the root canals, a
good refinement of the pulp chamber and adequate space to
use cutting instruments (RAMOS; NETO, 2019).

Found in the endodontics field, there are a variety
of inserts that differ in the shape, length, size and
construction that they are used. It is important that the
ultrasound source is specifically dedicated to endodontics,
or at least that it is a multidirectional unit offering an "endo"
application (an operative mode, in which the amplitude of
vibrations is limited) (IANDOLDO, et al. 2015).

The aim of this study is to compare the
efficiency of three ultrasound devices in the refinement of
the pulp chamber floor.

1. MATERIALS AND METHOD

It is a research with the principle of applied
investigation, qualitative and quantitative approach, with an
exploratory character. One hundred maxillary and
mandibular molars with similar sizes and diameters in the
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coronary and radicular region, donated by patients in need
of extraction for reasons of orthodontic treatment or
periodontal involvement, were selected.

Root scaling was performed with periodontal
curettes (Duflex — SS White — Rio de Janeiro — Brazil),
removing any dirt on the external surface. The specimens
were submitted to prophylaxis with pumice stone (SS White
— Rio de Janeiro — Brazil) and water, using Robinson
brushes (KG Sorensen — Rio de Janeiro — Brazil) coupled to
a contra-angle micromotor (Kavo, Joinville — SC, Brazil).
Subsequently, they were placed in 0.1% Timol
(Manipulation Pharmacy — Formula and Action — Séo Paulo
— SP) and preserved for a maximum period of three months
(Silva et al., 2006; Marending et al. 2007).

Access surgery was performed on all dental
elements with the 1014 diamond tip (coupled at high
rotation (Kavo, Joinville - SC, Brazil)) (to remove caries or
permanent restorations), along the tooth axis, until reaching
the pulp chamber. Soon after, a 3082 diamond tip (coupled
at high speed (Kavo, Joinville — SC, Brazil)) was used to
refine the pulp chamber walls. After completing these steps,
a visual inspection was carried out in order to locate the root
canals and a photographic record will be taken of the pulp
chamber. Afterwards, the teeth were randomly distributed
into 4 groups so that the floor could be refined using a TRA
24 ultrasound insert (inserting lateral movements) coupled
to the ultrasound device:

G1 (n=25) CvDentus calibrated at power 2

G2 (N=25) Sonic Plus Ecel calibrated at power 2
G3 (N=25) Sbnico Air Scaler calibrated at power 2
G4 (N=25) Denshine calibrated at power 2

Subsequently, a visual inspection was carried
out in order to locate the root canals and a photographic
record will be taken from the pulp chamber.

I11. RESULTS

Among the four ultrasounds used in this study, the findings
obtained showed that there was no difference between them.
In the refinement of the pulp chamber, a pattern was
observed between them (Figure 01, 02, 03 and 04).
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Fig.3: G3 Sbnico Air Scaler
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Fig.1: G; CvDentus
Source: Own Authorship

Fig.2: G2 Sonic Plus Ecel
Source: Own Authorship

Source: Own Authorship
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Fig.4: G4 Denshine
Source: Own Authorship

(AVA DISCUSSION

There are two methods for producing
ultrasound. The first is magnetostriction, which converts
electromagnetic energy into mechanical energy. The second
is based on the piezoelectric principle, in which a crystal is
used that changes dimension when an electrical charge is
applied. The deformation of this crystal is converted into
mechanical oscillation without producing heat. This method
of ultrasound production is used in Endodontics, as it works
in a linear fashion, with reciprocating movements, being
ideal in this area (Plotino et al., 2007). The ultrasounds used
in this study are all piezoelectric.

While obtaining the results, all the difficulties
faced by dental surgeons in accessing and refining the pulp
chamber floor were taken into account. Thus, the use of
ultrasound in the research facilitated access and inspection
of root canals in molar teeth analyzed.

The preparation of access cavities is often
complicated by the presence of pulp chambers that over
time, calcify and cause deposition of secondary dentin
formed that obstructs the canal, totally or partially, altering
its anatomy. These situations become complex because it is
difficult to make a correct cavity access, respecting the
original anatomy, not altering the chamber floor and
allowing the location of all the entrances to the canal. The
control provided by ultrasonic tips is preferable as it has a
slower and more controllable cutting power than rotary
instruments (landolo et al. 2015). While obtaining the
results, all the difficulties faced by dental surgeons in
accessing and refining the pulp chamber floor were taken
into account. Thus, the use of ultrasound in the research
facilitated access and inspection of root canals in molar
teeth analyzed. However, there is no difference between the
ultrasounds used to refine the floor.
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The results of this study demonstrated that the
choice of ultrasonic devices for the refinement of the pulp
chamber floor is valid, as they perform the same function,
providing a smoothness of the pulp chamber floor at the
same level and enabling a better visualization of the
entrances to the root canals.

V. CONCLUSION

Thus, it is possible to conclude that all ultrasonic devices
showed satisfactory results in the refinement of the floor of
the analyzed teeth.
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Abstract— The study aims to discuss the importance of digital inclusion
PROEJA students to transform the educational model so that the process
of knowing and acting is stimulating, challenging and appropriate to the
times. With the evolution of technology, society has lived continuously the
impacts of these technological advances in their daily lives. Teaching
cannot be oblivious to this reality; the teacher has the primary role of
contributing to the dissemination of ICT'S in the school context. In this
context, the study outlines the following objectives: Diagnosing the level
of students and factors that hinder access to information technology
students PROEJA. Adopts as a qualitative methodology, critical and
reflective research participant. Thus, the principle performs a literature
search and field, searching the literature documents that may help to
answer the demands the questions raised in the problem of the subject
under study. It is noticed that the technological development has
profoundly modified the daily lives of people, and the school cannot be
oblivious to this reality, it needs to adapt and introduce the student to live
with these new technologies ICT, also within the school, so it can act as a
participating citizen within and outside the educational context.

l. INTRODUCTION

The new model of organization of societies, called the
information society, brings new responsibilities for all the
people in them. All this denotes the provision of a constant
flow of information, enabling the generation of new
knowledge and decision making in the various instances.
Thus, seen from a functional point of view, information
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can be understood as a resource that reduces uncertainties,
enabling the elaboration, implementation, and evaluation
of public policies with a greater degree of effectiveness
and efficiency, based on the analysis of the social
complexity in their demands and contradictions.

Considering that the penetrability of information
technologies is one of the main indicators of development
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of the information society and advocates the installation of
Internet access points in public and school libraries, as
well as stimulating the development of the production of
content and knowledge.

With the emergence of the Internet (World Wide Web),
the communication system saw the emergence of a new
media that, among other transformations, inserted the
concept of interaction in the sender-receiver relationship.
While the first ways to put the so-called interactivity into
practice appeared on the Internet, traditional vehicles,
especially TV, were looking for ways to insert this element
in their relationship with the public, creating programs in
which the public interacted through telephone voting.

Even if this participation was not limited to having and
exercising only the right to vote, but also the expression of
opinions and the discussion those was and are until today
essential for the exercise of democratic learning. PROEJA
(National Program for the Integration of Youth and Adult
Education) with basic education in the form of youth and
adult education plays, a very important role in the
dissemination of education.

Currently, information has assumed a role of great
social relevance since the advances of science have
become solutions for our daily lives and is present from a
productive sector to our most ordinary and private
activities. The ability to communicate through
conversation is atrophying because of daily living with the
machine. Increasingly, large corporations invest more in
the search for information systems, aiming to interact
quickly and dynamically in all possible areas of
knowledge.

In this sense, it is important to point out that the use of
these technologies in the teaching and learning process in
PROEJA can leverage educational development.
Therefore, a proposal for pedagogical intervention must
give the activity of learning a new meaning, in which the
learning needs appear in attempts to solve problematic
situations. And avoiding the problem can harm the student
and perpetuate a passive subject inserted in an insignificant
space.

Technological development has profoundly modified
people's daily lives, and the school cannot remain
oblivious to this reality, it needs to adapt and present to the
student how to live with these new technologies ICT
(Information and Communication Technology) also within
the school, to that he can act as a participating citizen
inside and outside the educational context. For this, the
computer, with its software, can contribute to the
establishment of this new paradigm, if the teacher's
performance implies the need for a new posture and
acquisition of new skills.
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The motivation of the research for this theme arises as
a way of collaborating to solve the school needs in the face
of the current demands of social life: to form citizens and
to offer the possibility of apprehending the necessary skills
and abilities that facilitate social insertion. In addition, it
means contributing in a concrete way to the school
education sector, while encouraging students to think and
organize their positions to be able to take part in
management situations that will appear throughout their
lives.

However, the problem that involves the study deals
with the possibilities of inserting PROEJA students in
digital inclusion? How to overcome resistance and
promote the digital emancipation of young people and
adults excluded from the knowledge society? The idea of
accepting the new, in the exercise of changing the ways of
learning, must be present in the school routine. Trying to
break with the conventional teaching schemes, meet the
so-called prior knowledge of reading and writing, in
addition to being necessary to put students in contact with
a tool that is present in the scenarios of work, leisure and
daily life (ATM, supermarkets, hospitals, schools, election
etc.). In short, digital inclusion should be seen as a tool to
help the didactic process.

Thus, this study has the general objective of analyzing
and presenting a scenario of digital inclusion of PROEJA
students at the Federal Institute of Education, Science and
Technology of Sertdo Pernambucano, Campus Petrolina
Zona Rural, to later implement it to adapt to the reality of
students to the model of digital inclusion in the classroom.
In addition to having the specific objectives of diagnosing
the level of students and factors that hinder access to
information technology of PROEJA students; understand
the reasons that motivated PROEJA students to seek
information  technology resources; understand the
consequences that computer resources bring to the social
life of PROEJA students.

Methodologically, the research is exploratory,
following the bibliographic procedures, which consist of
the investigation of systematized knowledge, using field
research by careful observation. Soon after, data collection
was carried out through observation and informal
conversations, using a questionnaire and interview
instrument, used according to the stages and purposes of
the research.

1. THEORETICAL REFERENCE
A history about the EJA in Brazil

Since the time of catechization, Brazil has been trying
to insert illiterate adults in the context of schooling, this
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insertion is strictly linked to social transformations,
economic and political conditions that our country has
gone through. Today this insertion is based on the LDB n°
9394/96 [1], which reaffirms the constitutional text and
guarantees “EJA” (Education of Youth and Adults).

[...] the offer of regular evening education suited to the
conditions of the student and the offering regular school
education for young people and adults, with characteristics
and modalities suited to their needs and availability,
guaranteeing those who the conditions of access and
permanence in the school are workers [...] [2].

According to Pinto [3], the EJA's proposal is precisely
to guarantee access and permanence of these young people
and adults in school so that they can become autonomous
beings, the author also emphasizes that the lack of formal
education is not felt by the adult worker as an annihilating
deficiency, when the other education provides the
foundation for political participation, the performance of
the individual in their midst [3].

In view of the above, a devaluation of formal education
itself is perceived, since it does not provide learning that is
healthy in the day-to-day of these students. That most seek
at school is training for the search for a job and not their
autonomy itself, which strengthens the myth that education
will solve the problem of unemployment and will provide
opportunities for social ascension these students, to the
true meaning of education and school that is the
transmission of historically accumulated knowledge. In
this way, the school is privileged training institution, since
the contents, especially in the EJA, in their
methodological, must be strictly linked with the social
facts that mark each historical moment, to be directly
associated with the daily lives of these students, thus
valuing their culture and their community, which will lead
to an appropriation of content in a critical and constructive
manner.

Another factor to be pointed out in the EJA is that, in
common sense, it is believed that it is enough to give the
contents in a superficial way so that they cover the
dormant schooling, when in fact in the process of initial
schooling it is necessary for teachers to select the contents
to be covered and consult the expectations and needs of the
students, in order to that have a real north that will produce
significant results, not characterizing simplified, reduced
and condensed cuts of scientific knowledge.

In modern society, we perceive governments in a hurry
to form these individuals. This can be evidenced in Pinto's
statement of society rushing into educate people not to
create participation, which already exists, but to allow it to
take place at higher cultural levels and more identified
with the standards of the ruling area [3]. One fulfills what
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one considers a moral duty, when in fact it is nothing more
than a requirement economy of the current globalized
society [3]. In this way, there are government programs
“forming” masses with merely statistical and economic,
seen as an effort, when in fact the Education of Youth and
Adults must awaken in them the awareness of the need to
be educated and literate, awakening the criticality that he is
part of society, and he must know this so that he can
intervene in your world.

Telles [4] regarding the presence of technologies in the
labor market in Brazil, warns that a duality is being
institutionalized between what he calls “integrated
workers” in the modern circuits of the economy, because
they learned in courses formal or even in everyday practice
to use these technologies to maximize the productivity of
the processes and products involved, and what he calls
“workers non-integrated”, because they have not
developed concrete conditions to use them with this
purpose.

It is noteworthy that within the group of “workers non-
integrated”, there are those that have not even developed
conditions to use them to solve every day problems
immersed in social relations culturally mediated by
technologies, such as operating: electronic machines that
sell passes for the use of collective buses; a cashier bank
electronics; an electronic ballot box used during elections,
among others.

According to the data obtained during the collection of
this research, we observed that the great most of the young
people and adults concerned have difficulties in accessing
and using the digital technologies. In view of the
pedagogical assumptions of the curricular proposal of the
Education of Youth and Adults, the use of the computer is
proposed as part of the reality of the world of work, in the
classroom, which will be used as a facilitating and
motivating instrument of learning.

The computer follows the rhythm of each student and
allows redoing the activities as many times as necessary. It
is also worth mentioning the readiness factor with which
the student receives feedback on your interactions. It is
still considered an ideal instrument of motivation. Thus, it
is believed that the computer is the instrument that
contributes, effectively, to overcome the difficulties in the
student's learning Youth and Adults and assists them in
improving their qualifications for work [5].

Today, we live in a world dominated by information
and processes that occur very quickly and imperceptibly.
Therefore, instead of memorizing information, the students
must be taught to look for it and use it. These changes can
be introduced with the presence of the computer, which
should provide the conditions for students to exercise their
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ability to search and select information, solve problems,
and learn regardless.

PROEJA History

In 2005, MEC gave birth to PROEJA (National
Education Integration Program Professional) and with
Basic Education in the Modality of Youth and Adults -
instituted by the Decree N° 5478/05 of 06/25/2005, later
revoked by Decree N° 5840/06 of 07/13/2006. PROEJA is
structured from the training of professionals [6].

The proposals concerning the integration of technical
vocational education to the education of youth and adults
began the moment legal obstacles were removed, that
impeded the expansion of the Federal Network of
Vocational and Technological Education. The current
Government rescued the articulation of professional
education with secondary education and, in addition,
through the Ministry of Education, under the coordination
of the Secretariat of Vocational Education and
Technological, implemented a policy of expansion of the
Federal Network of Vocational Education and
Technological, such Public Policy aims at the
multiplication of schools and courses and the offer of
courses, within the scope of PROEJA [5].

The educational task needs to introduce values and
motivations that constitute a stimulus for the student's
development. As well as cultivating thinking and
reasoning, the ability to develop ideas and stimulate the
imagination creator. The school is a learning environment
that has become a center of cultural irradiation of the
community that is included. Therefore, it must be entered.
Thus, it is necessary that educational institutions are
diversified according to the characteristics of the social
environment and clientele and in the permanent training of
teachers, the fundamental moment is critical reflection on
practice.

According to Freire [6] it is critically thinking about
today's practice or yesterday that the next practice can be
improved, the transformations in the field of
Vocational/Technological Education began in 2004, by
Decree N° 5154/04, which regulated some articles
established by the Guidelines and Bases of National
Education and revoked Decree N° 2208/97, which had a
negative impact on the CEFET (Federal Center for
Technological Education) Decree N° 5154/04, determines
that the professional education is developed through
courses and programs of initial and continuation of
workers; of technical vocational education at medium level
and education undergraduate and graduate technological
professionals [2].

According to this Decree, secondary technical
vocational education must be developed in conjunction
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with high school, and can be developed in an integrated,
concurrent, or subsequent. In 2005, Decree N°. 5478/05
instituted, within the scope of the Federal Institutions of
Technological Education, the Education Integration
Program Professional to High School in the Youth and
Adult Education Modality o which defined that PROEJA
should cover courses and programs of initial and continued
formation of workers and mid-level technical vocational
education [6].

In this way, the school is seen as capable of developing
functions that facilitate new knowledge in the face of
economic, social, and cultural transformations, so that
educators need to be inventors and introducers of new
knowledge, to meet the expectations of today's society.
Change means that the educator needs to acquire new
techniques and methodologies capable of transforming the
learning environment of the apprentice, into something
dynamic, meaningful, and participatory.

Education presupposes educators who approach theory
and practice with an attitude innovative, stimulate and
facilitate the student's learning, provide subsidies for
young people can create and develop possibilities, centered
on reality. In summary, Moreira and Silva [8] emphasize
that not incorporating the understanding of these
transformations to critical theorization, means that the
curriculum will act with restricted objectives of the
implementation, without incorporation of any school
activity.

[...] will be able to adopt courses, in the scope of
PROEJA, public institutions of the of federal, state and
municipal education, national private service entities
social, learning and professional training linked to the
union system and entities linked to the National Service
for Industrial Learning (SENAI), National Service for
Commercial Apprenticeship (SENAC), Social Service for
Industry (SESI), Social Service of Commerce (SESC),
Social Service of Transport (SEST), National Rural
Apprenticeship Service (SENAR) and the Brazilian
Support Service for Micro and Small Enterprises
(SEBRAE) [...1[9].

The Initial and Continuing Training Courses for
Workers, at PROEJA, have the maximum workload of
1,600 hours, with 1,200 hours for general training and 200
hours, at least, dedicated to professional training. For
education courses mid-level technical professional, the
maximum workload is 2,400 hours, ensuring cumulatively,
the allocation of at least 1,200 hours for general training is
a charge minimum hour established for the respective
technical professional qualification.

In 2006, this Decree was revoked by Decree N°
5840/06, which defined that PROEJA would be a National
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Program. According to this Decree, PROEJA courses and
programs should consider the characteristics of young
people and adults served and can be articulated to the
elementary school or high school, with a view to raising
the worker's level of schooling. The courses must also be
linked to secondary education, in an integrated or
concomitant.

The program aims to provide comprehensive training
through studies, focusing on under six specific principles:
the first principle is the inclusion of the population in
opportunities offered; the second consists of the organic
insertion of the EJA modality, integrated to professional
education in public systems, based on the concept of
education as a citizen's right; the third principle is the
expansion of the right to basic education, for the
universalization of secondary education. The fourth
principle understands work as a principle educational and
this allows linking the high school with the perspective of
work; the fifth principle, establishes that research must be
one of the foundations of the formation of the subject, and,
therefore, brings the intellectual autonomy of the students
as it is built; and the sixth principle considers the
generational conditions, of gender, of ethnic relations as
foundations of the human formation and the forms of
production of social identities.

Diversity proposes that the school makes possible
different arrangements in the dynamics of learning, seeks
to establish contacts outside the school routine and create
possibilities for students to develop significant knowledge.
The effectiveness of diversity presupposes the school
autonomy to implement educational policies, which
reflects the commitment in the face of issues capable of
mobilizing student learning in the pedagogical proposal.

In summary, the PCN'S (National Curriculum
Parameters) address that the exercise full autonomy is
centered on a pedagogical proposal, specific to the
institution, which must reflect in the provision of human,
financial, educational, and physical resources that enable
the use balance of time and physical space, interaction
situations and forms of learning organization that favor the
acquisition of knowledge, according to the guidelines
presented in the proposal.

The education system, based on the analysis of the
curricular proposal, must enjoy autonomy and self-
initiatives to create programs that go beyond practice
conventional. The classroom is an environment conducive
to the daily construction of knowledge, in that teachers and
students can exchange relevant educational experiences.
For take advantage of the possibilities of this space
(classroom) it is necessary to transform the educational
activities in competent and playful classes.
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The teacher must always be able to way means
following the activities carried out by the students,
identifying their possible difficulties in proposing
innovative solutions in educational practice. Therefore, see
that it is always possible to transform the pedagogical
work from creative ideas; Students should be actively
involved in the development of the necessary guidelines
for the conduct of pedagogical actions.

In which school environments need to be flexible, to
avoid monotony, in which students would be more
interested in learning about the construction and
reconstruction of meanings. It is believed that innovations
in the school environment can transform the educator into
a competent communicator, with reconstruction activities
continues to be innovative, with theoretical basis capable
of assimilating theory and practice with autonomy and
diversity. The school must characterize environments so
that their values and competences can flow continuously.
These school environments will bring positive impacts on
the teaching-learning process, as the change in pedagogical
work provides opportunities in the construction of
knowledge.

Educators must investigate and clearly define the
educational action, considering it as a social action,
proposing a curricular proposal that considers the school-
community, producing an educational practice that
articulates theory and practice, having as a subject of the
learning process.

The Importance of Digital Inclusion in PROEJA

The development of actions aimed at digital inclusion
is a necessity and, in turn, one of the emergencies of the
postmodern world. The implementation of a project
educational informatics aimed at the education of young
people and adults aims to provide the social inclusion of
subjects, associating the rescue of a right that was denied
to them at some point in life — the continuation of their
school life — with the action of information technology in
education of youth and adults (EJA), as a different and,
increasingly, necessary way of knowledge production.

In this way, a project that seeks to collaborate to rescue
their citizenship, in addition to integrating information
technology into the education of young people and adults,
inserting subjects into cyber culture, and expanding the
scope of possibilities for development and systematization
of their educational process, considering their different life
contexts, and aiming to develop autonomy for navigation
in cyberspace.

Rezende [10] places new information technology
technologies as a factor that cannot be ignored in the
formation of a current Education project, which uses a
perspective of construction of knowledge, bearing in mind
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that “educational technology must adapt to the needs of a
particular pedagogical political project, placing them at the
service of their objectives and never determining them.

This author emphasizes the importance of taking
advantage of the opportunity generated by the entry of new
technologies to review traditional teaching concepts, as
these technologies provide new approaches in the
teaching-learning process, however, care must be taken not
to think that the mere entry of new technologies will
provide renewal of concepts and traditional practices,
which can mean a throwback to Skinnerian technicality.

Still, highlights that there is no close relationship
between new technologies and new pedagogical practices,
despite the contribution that the former can make to the
latter, and that the creation of teaching materials based on
new technologies capable of assisting in the transformation
of Education depend on of the effort to link the design of
these materials to new theoretical approaches.

[...] Research also confirms that the transfer from
theory to practice of instructional design is neither easy
nor obvious, and often initiatives to use the constructivist
assumptions in the development of technological
environments of teaching-learning fall short of the initial
intention [...] [10].

For Almeida [11], computer technology at school is
fundamental, both for students and students for teachers.
This new technology has become an important means of
study and research. You elementary and high school
students, when wusing the computer, enter a
multidisciplinary and interdisciplinary environment,
instead of just receiving information, the students also
build knowledge, thus forming a process where the teacher
educates the student and when educating is transformed
through the dialogue with the students.

Each generation invents, creates, innovates and
Education also has its process of creation, invention, and
innovation, mainly in the field of knowledge. Information
technology, then, at the service of an educational project,
provides conditions for students to work from themes,
projects, or extracurricular activities. The computer is only
and only a means to promote the development of
intelligence, flexibility, and creativity.

According to Levy [12], new ways of thinking and
living are being developed in the world of communications
and IT. The relationships between men, the work,
intelligence itself depends, in fact, on the incessant
metamorphosis of informational devices of all kinds.
Writing, reading, seeing, listening, creating, and learning
are captured by increasingly advanced Informatics.
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Borba and Penteado [13] still indicates that Access to
Information Technology should be seen as a right and,
therefore, in public schools and private, the student must
be able to enjoy an education that at the present time
include, at the very least, a ‘technological literacy’. Such
literacy must be seen not as a course in Informatics, but
rather as learning to read this new media.

Thus, the computer must be inserted in essential
activities, such as learning to read, write, understand texts,
understand graphics, count, develop notions space etc.
And, in this sense, Informatics at school becomes part of
the answer to issues related to citizenship. The insertion
and use of computers and the development of software in
the Educational Institutions respond to the needs of a
globalized society that demand from their members a
social interaction and faster problem solving presented
cooperatively.

Léa Fagundes [14], in an interview with Revista Nova
Escola, Edition 184: “Digital inclusion is not only the
broad access to technology, but the appropriation of it in
solving problems and that the school practices digital
inclusion when incorporates into its practice the idea that
one educates by learning when using technological
resources”. Faced with this new situation, it is important
that the teacher can reflect on this new reality, rethink its
practice, and build new forms of action that allow not only
dealing with this new reality, as well as building it.

1. MATERIALS AND METHODS

The importance and interest achieved by the treatment
of information aimed at the process of digital inclusion
consists of the investigation of systematized knowledge,
through the study of some theorists. At first, a study was
carried out, following the bibliographic procedures, which,
as Ferreira [15] recalls, are recognized for “carrying out
an inventory and descriptive research of the scientific
production on the subject that seek to investigate”.
According to the author, in general, research tries to
answer: what aspects and dimensions have been
highlighted and privileged in different times and places? In
what ways and under what conditions has certain
knowledge been produced? What have been the spaces for
disseminating the productions of the chosen field?

Bibliographic research is used to support the literature
and theoretical support in the analysis and interpretation of
data. According to Gil [16], bibliographic research is part
of the theoretical framework of research, a requirement in
scientific works, pointing out the need to carry out a
bibliographic survey to identify the view of the subject by
other researchers and the way or method of focusing or
interpreting the subject. Theme, to incorporate concepts
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and know points of view. This research to compose the
theoretical foundation analyzes and presents a scenario of
digital inclusion of PROEJA students at the Federal
Institute of Education, Science and Technology of Sertdo
Pernambucano, Campus Petrolina Zona Rural.

The research subjects were 100 students who agreed to
participate in the research through the Free Informed
Consent Term — TLCE. Questionnaires were applied to
diagnose the current situation of PROEJA IF Campus
Petrolina Zona Rural students. The list of questions was
designed to report the level of Digital Literacy of students
in the Field. To fill it out, the team responsible for and
Coordination for PREJA of the IF Sertdo Pernambucano —
Campus Petrolina, Zona Rural and the respective person in
charge of the IT Information Technology area and
responsible for the Computer Laboratories collaborated.
Subsequently, a model of Digital Inclusion Course was
elaborated.

Procedures, control forms and quantitative and
qualitative data were developed to assist in recording the
reality of PROEJA students when the questionnaire was
applied, which are within each reality of students in the
Rural Area.

IV. RESULTS AND DISCUSSION

The field research, carried out with the objective of
seeking a theoretical basis for a deeper foundation about
the raised problematization, made the importance of digital
inclusion in PROEJA more explicit. Also providing the
recognition of important references, such as the various
knowledge, considered essential for teacher training, and
the quality categories of teaching action.

The reflection on the immediate factors and the major
conditioning factors, associated with the problem, led to
highlight, for the present study, some essential aspects
originated from the interview applied to students. Below
are the results of the questions asked:

Fig.1 and 2. Results of the sample that is considered
digitally literate

Question 1 and 2: Do you consider yourself “digitally
literate”? If you consider yourself, do you intend to
improve?

Source: Own authorship, 2022.
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Fig.3. Results of the sample that intends to become
digitally literate

Question 3. If you are not "digitally literate", are you
interested in being?

Source: Own authorship, 2022.

EiSchool

EFriends a8

Family (43)

B Alone (4%)
WJob (4%

Fig.4. Shows the percentage of origin of learning how
to use computers.

Question 4. How did you learn to use computers?
Source: Own authorship, 2022.

Fig.5. Shows the distribution of access locations to
microcomputers

Question 5. Where do you have access to a
microcomputer?

Source: Own authorship, 2022.
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find it very

pressure to study.
(4%)

4

Fig.6. Represents feelings towards computing Fig.9. Shows mastery of the spreadsheet processor tool

Question 6. How do you feel about computing and Question 9. Use a Spreadsheet Processor (Ex.Excel)?

Information Technology? Source: Own authorship, 2022.

Source: Own authorship, 2022.

Fig.7. Displays the frequency of access to the computer Fig.10. Presents the domain of search engines

Question 7. How often do you have access to the

c o1 Question 10. Use search engines (Google)?
omputer?

) Source: Own authorship, 2022.
Source: Own authorship, 2022.

Fig.11. Shows the domain on the use of social networks
Fig.8. Presents the domain over the word processor

tool Question 11. Use real-time communication programs
or Social Networks. (MSN, ORKUT, Facebook, and
Question 8. Use a word processor (Ex.Word)? others)?
Source: Own authorship, 2022. Source: Own authorship, 2022.
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Fig.12. Displays the domain over file execution

Question 12. Run/Open a file?
Source: Own authorship, 2022.

do it alone

Fig.13. Presents the domain on the use of media for
copying files

Question 13. Copy file to CD/Pendriver?
Source: Own authorship, 2022.

Idon't
m

Fig.14. Displays the domain on Internet access

Question 14. Access the Internet?
Source: Own authorship, 2022.
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Fig.15. Presents the domain over writing and sending
electronic messages (email)

Question 15. Write and send emails?

Source: Own authorship, 2022.

it alone

Fig.16. Presents the domain on the activity of attaching
files to email

Question 16. Attach a file to the email?

Source: Own authorship, 2022.

mschool gfriends family malone m! don't know how g others
(22%) (39%) 19%) to access (26%)
10%)

Fig.17. Presents the origin of learning to use the
Internet

Question 17. How did you learn to use the Internet?

Source: Own authorship, 2022.
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Education has as its essential basis the way to prepare
the individual, forming his personality, improving it,
preparing him in the physical, moral, and intellectual
aspects. It is important that teachers act as mediators
between theory and practice, so that they facilitate the
interaction of the teaching-learning process.

In this perspective, after the evaluation and analysis in
research on access to Information Technology resources in
PROEJA of IF Sertdo PE (Unit Petrolina Zona Rural), it
was found that the area of democratization of resources of
new information technologies does not meet the
requirements of a globalized and interconnected world in
digital knowledge.

EJA students end up being excluded again from digital
inclusion programs, since even basic education is still
difficult for them. The portion of the human contingent
that seeks education is considerable and it is necessary to
solve their educational difficulties. Thus, there is an urgent
need for a program that includes education and technology
as a facilitator of this task that belongs to everyone, a
commitment of citizens to the construction of citizenship
for students.

It was observed in the face of the study, how much
technologies are present in the daily lives of our students,
young people, and adults, that is, in all segments of their
lives, in their daily tasks, in their relationships with social
life, students encounter, in some way, with the
technologies. This does not mean that they have mastered
this technological knowledge. IT'S

It is therefore necessary to provide this student with the
autonomy so that he becomes a being able to go, for
example, to the bank and carry out the necessary banking
transactions, in a virtual way, without having to ask the
bank employee or anyone else for help. The acquisition of
this autonomy, of this knowledge, is the responsibility of
the school.

The challenge that arises is for the school institution to
promote favorable conditions for the mastery of
instruments related to pedagogical practices to work in the
classroom. Adapting schoolwork to a new reality, marked
by the presence of a globalized world. However, it is
important to verify the potential of expanding the use of
technological resources in the education of young people
and adults. The use of ICTs contextualized with the culture
of the students becomes a collection of knowledge that
will contribute to the construction of a teaching and
learning environment in which competencies and skills can
collectively thrive.

Therefore, enabling the development of peculiar ways
of thinking, which deals with the fundamental capabilities
to accompany the globalized world, is part of the
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construction of knowledge, which means favoring the
development of certain attitudes, such as positioning
oneself critically, making predictions and making
decisions, before the information conveyed in the
educational process and others.

(AVA FINAL CONSIDERATIONS

According to the field research carried out at the
Institute Federal Sertdo Pernambucano — Campus Zona
Rural, the information obtained contemplates rethinking
the digital inclusion of PROEJA students in a situation of
reflection and criticism. During all the technology that the
world offers, there are those who are excluded from the
digital age. During social exclusion is the digital exclusion,
in which there are people from underdeveloped levels of
life, who do not have access to the basic means of social
rights, in addition to being far from access to the means of
digital computing.

It is important that digital inclusion be a tool to help the
didactic process, and never as an end. The teacher should
encourage the student to give opinions, debate and
question about the results that are being found. Digital
Inclusion is the universalization of access to the means,
tools, contents and knowledge of the information and
communication society through telecommunications and
information technologies.

The primary solution for inclusion in the digital world,
as is the case of PROEJA, IF SERTAO PE students, is the
awareness of everyone and everywhere. It is by embracing
this cause that it is society's duty to see everyone having
access to new technologies, regardless of race, color,
social level, or disability. We must strive to make more
and more inclusion projects grow and strengthen, whether
by disseminating, creating tools, or working concretely on
projects.

Being aware of changes and following each step of
evolution is crucial for today's professionals. Thus, as
information technology advances every day, it is important
to train people who are aware of the importance and the
right for this progress to reach everyone without
distinction.

It is necessary to encourage digital inclusion as an
opportunity to grow knowledge, create and expose
innovative ideas, in addition to encouraging sustainability,
efficient communication between people, as well as many
other possibilities that are still poorly explored. It is
necessary to educate the individual so that he can
understand that the computer and the internet are not just
tools for accessing chat and relationship sites but provide
the improvement of the quality of life for all of us, by
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expanding the world view and connection with diverse
cultures.
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Abstract— The pandemic with Covid-19 established a social chaos on the
planet, which required extreme changes in order to contain the large-scale
contamination of the disease. Social isolation, adopted as one of the
restrictive measures, generated other problems with high repercussions in
the indices of domestic violence, feminicide, divorces, among others,
highlighting the fragility of interpersonal relationships and the
consequences for society. The present study aims to present how
interpersonal relationships were affected during social isolation. As
methodology, the research was based on a literature review based on
theorists such as Bauman (2001; 2004), Forbes (2010; 2019), in the
approach about liquidity in contemporary relationships; in studies on the
subject available in scientific and research platforms, college observatories
and analysis of statistics about problems instaured from relational conflicts
during the pandemic period. As a result, it became evident that sudden
changes in the rhythm of life, such as residential confinement, contributed
to increase the rates of domestic violence, consumption of alcoholic
beverages, psycho-emotional diseases and divorce among couples.
Evidence that human beings need to detach themselves from the liquidity
and fluidity that contemporary immediacy adds to interpersonal
relationships and reinforces the need to undertake more solid and effective
relationships so that they can face crisis situations without destabilizing
family ties and, thus, have more serenity and collaboration in solving
challenges, such as the pandemic with Covid-19.

I.  INTRODUCTION

From the beginning of 2020, the world population was
suddenly affected by the dissemination of the new
coronavirus (SARSCOV-2), accentuating in a pandemic
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that would drastically mark the lives of human beings all
over the planet. Changes in habits and social organization
became urgent in the race to stop the spread of the virus
and the number of deaths.
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The protocols designed to contain the transmissions
and mitigate a catastrophe imposed social isolation as an
urgent and necessary measure at first, followed by the
gradual return of face-to-face activities, maintaining the
social distance between individuals. The isolation
determined the changes in routines, mainly altering the
family life.

People who spent most of their time at work had to live
together 24 hours a day, often in small spaces, performing
professional activities. The new format of work assumed
in an emergency (Home Office) was a strategy so that the
society didn't stop, a way of minimizing the damages
resulting from a general paralyzation of the social
segments.

In this way, homes with their particularities (children,
elderly people, pets, among others), became offices,
classrooms, extensions of factories, changing interpersonal
and work relationships. Allied to this, the insecurity in
relation to the situation faced, the fear of contagion by the
virus and the pain of loss in many families worked as
stressful and sickening elements in the world population.

Interpersonal relationships were highly affected,
whether by isolation, distance from loved ones, or by the
change in routine, with the uninterrupted coexistence in
the same space, without options of leaving home even for
a short period.

Immersed in this context, there has been in Brazil an
increase in domestic violence, feminicide, as well as in
divorces between couples. The pandemic, brought to the
surface, the fragility in human relationships, based on
liquidity, according to studies by Baumann (2001; 2004)
and the disorientation of contemporary man stated by
Forbes (2010).

This article aims to present through a literature review,
how interpersonal relationships were affected in the
context of social isolation, in the pandemic with Covid-19.
For this, it was based on studies that deal with
contemporary relationships and in recent publications that
deal with the period of social isolation and the reflections
on human relationships.

1. METHOLOGY

The present research is characterized as an integrative
literature review, with exploratory descriptive objective,
anchored in the theory of fluidity of human relationships in
contemporary society of Bauman (2001; 2004) and Forbes
(2010; 2019). Based on the theory of these researchers, a
search was conducted for scientific productions focused on
the theme of interpersonal relationships in the pandemic,
establishing an analysis with some data presented by
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Brazilian statistics, with close connection or as
consequences of problems of interpersonal relationships in
coexistence during confinement.

The option for integrative review focuses on the
intentionality of presenting a broader approach on the
subject, relating current data, available on public platforms
or reports in the media.

I11. CONTEMPORARY MAN AND SOCIAL
RELATIONS

Bauman (1925 - 2017), a Polish sociologist, has shown
great concern for the individual and social relationships.
According to Bauman (2001), modern society has already
been forged in the liquefaction of patterns of dependency
and interaction. "They are now malleable to a degree that
past generations neither experienced nor can imagine; but,
like all fluids, they do not keep their shape for long"
(BAUMAN, 2001, p. 12).

The changes in consumer relations, in the forms of
work, after industrialization, have changed the form of
social coexistence. The Western contemporary ideals "of
efficiency (performance and competitive success) and
immediacy (intolerance to uncertainty and impulsive
activity) and change and body manipulation (alteration of
somatic and sexual skills)" (GUEDES, 2020, p. 392), have
directly interfered in the formation of the personality of
individuals and the relationship with the other.

The advent of the internet with its dissemination at the
end of the XXI century favored the increase of contact
between people from distant geographical spaces,
optimized opportunities for different work strategies and
social interaction. In this context, the daily flow in the
lives of individuals, especially in large cities, is
immediacy, excessive attributions and goals to be achieved
in order to maintain the desired status of life and the
demands of a society based on profitability and
accumulation of property for some and the fight for daily
survival for others.

The psychoanalyst and psychiatrist Jorge Forbes, a
researcher of subjective changes in contemporary society,
states that due to the changes brought about mainly by the
emergence of the Web in the 1990s, postmodern man is
"disoriented", without direction, turned upside down, like a
castaway carried away by a torrent, trying to cling to the
first trunk to try to save himself. According to him, "from
birth to death, passing through all the stages of life, such as
love, family, work, health, leisure, education, nothing is as
it used to be" (FORBES, 2019, digital document).

The frenetic pace is not only limited to adults, it
extends to the universe of children, young people and
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adolescents. All phases have different commitments:
schools, language classes, sports practice, various
activities offered in community institutions. It is not
common to find someone living in total idleness
nowadays.

Thus, the contemporary homes, in its majority, unlike
the reality of past generations, are points of meetings and
coexistence only at some specific times of the day, usually
at meals, night shift, weekends and holidays.

Another aspect that should be highlighted regarding the
current family nuclei is the permanence for a longer period
of time of adult children at home. Young people are
postponing leaving their parents' home, which changes the
dynamics in families and brings new standards to family
behaviour (HENRIQUES; FERES-CARNEIRO;
MAGALHAES, 2006).

The way of structuring, the relational behaviours in the
family nucleus and in the society were totally affected in
the pandemic with Covid-19. The unexpected and sudden
ordering of social isolation changed the routines, requiring
a new format of emergency adaptation in the homes.

IV. THE PANDEMIC WITH COVID-19 AND
SOCIAL RESTRUCTURING

The sudden establishment of the pandemic with
SARSCOV-2, named as Covid-19, from the beginning of
the year 2020, led almost the entire planet to a health and
humanitarian crisis, testing the human species in several
dimensions (LIMA; BUSS; PAES-SOUSA, 2020).

According to the Pan American Health Organization
(PAHO, 2020a), seven types of human coronavirus
(HCoVS) have already been identified: HCoV-229E,
HCoV-0C43, HCoV-NL63, HCoV-HKU1, SARS-COV
(causing severe acute respiratory syndrome), MERS-COV
(causing Middle East respiratory syndrome) and the most
recent, SARS-COV-2, responsible for causing Covid-19.

A disease that rapidly evolves into a severe acute
respiratory syndrome, Covid-19 has become a tragedy,
filling hospitals, requiring the expansion of the number of
health teams, medication and Intensive Care Units (ICUs),
in addition to countless other demands. Several countries
have experienced chaos in the health system and an
alarming number of deaths.

Data from the World Health Organization (WHO)
confirm that by March 17, 2022, 462,758,117 cases were
confirmed worldwide, with a total of 6,056,725 deaths. In
Brazil, on the same date there were 29,432,157 confirmed
cases, adding 655,585 deaths (WHO; WHO, 2022).
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In Brazil, the health systems were not prepared to face
the pandemic situation, especially in the Unified Health
System (SUS) network. There was a lack of beds, ICUs,
medication, human resources and investments in vaccine
procurement. There was also dissemination of false news
that confused the population about the risks of the disease
and the importance of prevention; conflicts generated from
the divergence of ideas between political leaders and
doctors, hindering investments in the preparation of
policies to confront the disease, as well as the acquisition
of vaccines to immunize the entire population.

A highly contagious disease, due to the ease of spread
of the virus through coughing, speaking or breathing, when
larger droplets are expelled that settle on people, objects,
or surfaces and also through smaller aerosols that can float
in the air (BVMS, 2021), Covid-19 spread rapidly
throughout the Brazilian territory.

In order to quickly reduce the number of infected
people and transmitters, since there were still those who
hosted the virus asymptomatically, Brazil adopted the
restrictive measures proposed by the WHO. Thus, in
addition to the use of masks, constant hand washing with
soap and water, use of alcohol 70 to disinfect hands,
objects and surfaces and the use of personal safety
equipment (PPE), the WHO recommended social isolation.
People should stay in their homes until the virus was
contained or the contamination rates were significantly
reduced (flattening of the curve).

The decree of social isolation caused changes in all
social spheres, since it closed schools, businesses,
colleges, suspended elective care in health, remaining only
the services considered essential and the character of
urgencies and emergencies.

4.1 - Restrictive measures and the repercussions on
interpersonal relations

With the determination of social isolation, the
residences, which used to have fixed times for the family
members to meet due to the daily routine (school, work,
leisure, etc.), started to reoccupy the function of full-time
shelters. The family had to reorganize itself to stay at
home and also transform its spaces into a classroom,
office, gym and above all, into a place of continuous
coexistence, of re-adaptation.

As an aggravating factor, many were the people who
lost their jobs, adding another problem to the family
routine. The vulnerability of finding oneself unemployed
or losing one's source of income characterizes as a
stressful element in interpersonal relationships, a fact
accentuated in a pandemic context in which the possibility
of finding work opportunities was reduced due to the
closing of companies and suspension of services.
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Therefore, the determination of the "Stay at Home",
conveyed in social media campaigns carried in itself a
weight of requirements ranging from the reorganization of
physical spaces to the restructuring of life as a whole,
especially for those living in situations of social
vulnerability. Therefore, the human being needed to
change the way of relating to himself and with the daily
challenges imposed by the pandemic in living with others.

The forced isolation is a sickening psychic experience,
it puts us in a series of questions and anxiogenic situations,
of continuous stress and affective helplessness, puts us in
front of issues that perhaps we would not want to get in
touch with now, challenging us in many issues (TELLES,
2021, p.37).

As pointed out by Telles (2021), the fact of being stuck
in a single space for a long period, causes anxiety,
continuous stress and awakens affective needs. Factors that
arise due to the social nature of the human being. In this
way, the abrupt reduction of life to the spaces of the house
may constitute a risk for psychological and physical
illness.

Among the consequences that were being disseminated
in the society during the aggravations of the pandemic
were the fear of contracting the disease, or a relative, a
close friend; the intensification of loneliness for those who
lived alone; the insecurity about the future; the financial
instability, and for many, the pain of losing loved ones.
The mourning that entered thousands of homes worldwide.
Canuto (2020) reinforces that among the social impacts of
the pandemic with Covid-19, social isolation is capable of
drastically changing the routine of individuals by
developing feelings such as stress, fear, instability and
distrust.

All these situations affect relationships directly,
especially in the context of the proximity and continuous
coexistence of several people in the same place. In this
scenario, respect for otherness, for differences, needs to be
practiced in daily relationships, since when it doesn't
happen, conflicts are inevitable.

The contemporary technological apparatus and the
internet have contributed to the communication process of
the confined, helping to shorten the distances, through
messages, meetings and virtual encounters. However, the
virtual cannot meet the human need for physical contact
and moments of face-to-face meetings and festivities
among friends and relatives.

Magalhaes (2020) when discussing relationships in the
pandemic period emphasizes that meetings through social
networks and the existence of a virtual world without
borders do not satisfy, or replace the body of the other, the
physical presence, the relationships of affection, not even
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using the highest definitions and pikcells. In this sense,
physical distance interferes directly in the quality of
interpersonal relationships.

Studies such as the one conducted by Baltor and
Oliveira (2021) prove that human relationships can be
directly affected in periods of social isolation. In their
research they interviewed 120 people of whom 75%
declared that their friendships were distanced or ended
during the pandemic. In this sense, the results converge
with Bauman's theory (2001) when he states that one of the
characteristics of contemporary human bonds is fragility.
According to the sociologist, there is a dubious feeling for
the insecurity that fragility inspires and the conflicting
desires to tighten ties and at the same time keep them
loose. The liquidity of relationships becomes evident in
moments and situations that will require greater efforts or
resilience in overcoming great challenges, as in the case of
the pandemic with Covid-19.

4.2 - Interpersonal relationships in isolation and the
escalation of conflicts

The forced isolation, triggered a series of problems
related to the failure of harmonious confinement for a long
period of time. In many homes, "what used to be
supported, easily becomes intolerable and a feeling that
something is going very wrong takes over the relationship”
(MAGALHAES, 2020, p. 192).

The experience of living in isolation interfered
directly in the increase of several indices of social
destabilizers due to relational problems, among them the
increase in the consumption of alcoholic beverages, in the
number of divorces, domestic violence and in the
appearance of psychic and emotional diseases.

4.2.1 - Domestic violence in the pandemic

The restrictive measure of social isolation reflected
directly on the increase in the rates of domestic violence in
Brazil. The greatest victims were children, women, the
elderly and people who present some vulnerability such as
those with special needs.

The sharing of the family environment for a long
period of time, the stressful factors of confinement for
adults and children, as well as the reconfiguration of the
roles of fathers and mothers, especially mothers, whose
routines began to involve the professional exercise (Home
Office) and family responsibilities in the same place,
contributed to the intensification of behavioural changes in
people, exposing them to the practice or victimisation of
violence. The isolation also favoured the forced presence
between potential aggressors and their victims.

(...) this environmental configuration seems to
generate, on one hand, an increasing absence of intra-
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family management of rules and intrusive "affectionate™
behaviours of parents towards their children (i.e., the
parental figure that sets aside the function of becoming the
other "friend", implementing leniency in basic routines,
such as bedtime, nutrition and hygiene) or, in the other
polarity, excessive discipline or the use of violence as a
regulatory mechanism (GUEDES, 2020, p. 394 - author's
emphasis).

Raciunas and O'Kuinghttons (2021) mention that the
closing of schools during the pandemic contributed to the
increase of violence against children and adolescents,
however, the isolation itself makes it difficult to report,
generating the underreporting of cases. Also according to
the article published by these researchers, during the
period of social isolation, the channel for complaints of
human rights violations had received, until May 2021, 25.7
thousand complaints of physical violence and 25.6
thousand of psychological violence. Of this total, 59.6%
referred to children and adolescents.

Women and the elderly are also found as victims of
violence in rates that have risen significantly in the period
of social isolation. The Brazilian Yearbook of Public
Safety (2021), reports that Brazil recorded 3,913
homicides against women, with 230,160 cases of
malicious bodily injury due to domestic violence,
according to civil police records. There were 1,350
feminicides, 61.8% of them committed against black
women. The data also indicate that the aggressors are
people they live with, as shown in figure 1.
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Fig. 1: Identification of Perpetrators of Women - victims of
feminicide and violent deaths

Regarding this increase in domestic violence during
social isolation, Piccini and Aradjo (2020) point out some
factors that corroborate the increase in cases: loss or
reduction of family income due to unemployment,
suspension of work activities, overload of domestic
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activities, including caring for the children, isolation of the
victim from family and friends, increased consumption of
alcoholic beverages, and other situations that increase the
tension in domestic relationships.

It is observed in these environments the absence of
dialogue or of an assertive and non-violent
communication, based on affection and respect for the
other. The vulnerability of the victims who are forced to
live with their aggressors for a longer period of time also
contributes to this high rate. In the case of feminicides,
there is still the pressure suffered by many women in sexist
relationships in which the woman is considered an object
of belonging to her partner.

4.2.2 - Increased consumption of alcoholic beverages

Another aspect that directly interferes in human
coexistence, causing interpersonal conflicts with serious
consequences, is the consumption of alcoholic beverages.
Recent research, such as that conducted by the Pan
American Health Organization (PAHO) in 33 countries
and two territories of the Americas, revealed that alcohol
consumption increased considerably globally during the
pandemic.

According to PAHO (2020b), Brazil presented the
highest prevalence of the factor "heavy drinking" , known
as "Binge" episode, among all countries surveyed. The
survey also revealed that the country also had the highest
rate of severe anxiety in relation to other countries.

These results are ratified by the research conducted by
the Brazilian Liver Institute (lbrafig), published in
December 2021. The study evidenced that 55% of the
Brazilian population has the habit of consuming alcoholic
beverages. Of those interviewed, 17.2% declared having
increased their alcohol consumption during the pandemic.
From the total of 1.9 thousand people who participated in
the survey (from the five regions of the country), 18.8%
reported to have made abusive consumption of alcoholic
beverages in the pandemic (JANONE, 2021).

The reasons mentioned for the increase in consumption
were the difficulties in dealing with the changes arising
from the pandemic context, such as: stress, job loss,
anxiety crises, fear, relationship difficulties at home,
among others. "As the rates of anxiety, fear, depression
and uncertainty became more commonly reported during
the pandemic, alcohol consumption also increased. The
presence of severe anxiety disorders increased the chance
of more frequent drinking by 73%" (DAHL, PAHO, 2020,
Webinar).

Due to social isolation, closing of bars, beer halls and
similar establishments, online sales have increased,
proving that people have started consuming drinks at
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home. According to a survey conducted by Plataforma
Compre & Confie, a market intelligence company focused
on e-commerce, the online sale of alcoholic beverages rose
93.9% with 248.9 thousand purchases made in the period
from 24 February to 3 May 2020 (NEVES, 2021).

The close relationship of the increased consumption of
alcoholic beverages in the pandemic with Covid-19 and
the reasons given by the interviewees are anchored in the
theory of liquidity of relationships advocated by Bauman
(2001; 2004) and the unbussed man of Forbes (2010;
2019). The man who guides his life in the automatic of
immediacy, who does not worry about sedimenting
relationships, so at the moment when he needed to be
reclusive in the family space and deal with a period of
crisis, he became disconnected from the automated and
fluid self, generating many other conflicts. To cope with
the chaos, drinking became an escape strategy, which
culminates in the appearance of many other problems for
oneself and for society.

4.2.3 - Fragile couple relationships in the pandemic: "until
the pandemic breaks them apart™

The fragility in relationships, according to Bauman
(2001), is directly linked to the consumerist practice of
contemporary liquid society in which getting rid of things
has priority over acquiring them. Concept also adopted in
relationships, which leads to the constant exchange of
partners, relationships are called “connections”, so it is
easier to break, to disconnect.

In his work "Liquid Love™" (2004), Bauman discusses
the patterns of relationships between contemporary
couples. According to the sociologist, people want to
interact, they seek the experience of affection, however,
they do not want to commit themselves. They change
partners constantly and easily.

During the social isolation in the pandemic with Covid-
19, families faced challenges focused on coexistence in the
homes. There was a disorganization of routines, requiring
the obligation of sharing longer periods in the same
physical environment "and most were not prepared for this
reconnection” (GUEDES, 2020, p. 394 - emphasis added).

Thus, many people took advantage of the pandemic
period to try to reconnect with family members,
experience experiences that the routine of working away
from home did not allow before the pandemic, however,
many were also the cases of shattered relationships.

The increase in stress and anxiety crises due to the
multiplicity of problems during the pandemic period
generated  consequences in interpersonal  family
relationships, increasing the number of separations and
divorces among couples.
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In 2021, the number of couples who made their
separation official in a registry office broke a record
surpassing 77,000 cases. A survey by the CNB (Brazilian
Notarial College) recorded that 77,112 consensual
divorces were carried out in Brazil in 2021. One of the
main causes alleged for the separations was social isolation
at home, relational differences (R7, 2022).

The confinement potentiated the crises and fragilities
exposed daily in conjugal relationships such as emotional
exhaustion, fights, unemployment, infidelity, addictions,
domestic violence (SILVA; LOPES; ROCHA, 2021). In
this context, conflicts have triggered a high rate of
disagreements and separations.

It is important to observe that the number of
separations can be much higher due to the cases that are
not notified, case of stable unions, concubinages not
regulated in registry office, generating underreporting.

Behind the divorces there are, besides the behavioural
changes and the daily difficulties, the difficulty in the
communication process. The absence of assertive and non-
violent communication, of the respect for otherness,
reinforce the inter-relational conflicts, potentiating
domestic violence, the appearance of psycho-emotional,
psychosomatic diseases, the use of licit and illicit drugs.

When couples divorce, they generate other problems
for themselves and for their children, when they have
them, and for society, since the difficulties in dealing with
the rupture of the bond may cause greater upheavals in
many situations. A problem that originates other
destabilizing problems for social harmony.

V. FINAL CONSIDERATIONS

The changes in the social life and organization forced
by the pandemic with Covid-19, due to its high potential
for contamination, triggered several problems not only in
the health area.

Interpersonal relationships were greatly affected by the
restrictive measures for the removal of relatives,
boyfriends and friends who did not live together. On the
other hand, the obligation of isolation increased the
interpersonal conflicts of people who, with the abrupt
routine change, needed to live in the same space for a long
period.

The context of the modified and adapted homes for a
multiplicity of  functions, the work overload,
unemployment, financial difficulties were the apex for the
outbreak of high rates of domestic violence, divorces,
increasing consumption of alcoholic beverages and
psycho-emotional diseases.
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The fragility of human relationships was bluntly
evidenced. The scenario of fear, insecurity, pain of
unexpected losses altered behaviour, reinforced situations
of oppression, aggravating social problems and the
relationship of man with others and with himself.

Contemporary ~ man, despite  the  numerous
technological advances and the agility of communication
via information technology, has become accustomed to
relationships at the fingertips of mobile phone screens and
computer keyboards, however, the data confirm that they
need to learn to live together at close quarters, in a
concrete, more tangible way.
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I.  INTRODUCTION

Due to the aging of buildings or even the change in use

high modulus of elasticity, and excellent corrosion
resistance.

of the structure, reinforcing RC structures can become the
most economical and viable option to be carried out.
According to Souza and Ripper [1], the reinforcement of
columns is always more problematic than beams and slabs.
The columns are the last elements of support of the
structure before the loads reach the foundations and have
to obey safety and economic criteria in any situation.

Among the existing methods, the reinforcement of
columns with CFRP (Polymer Reinforced with Carbon

Fiber) has become increasingly common. Saadatmanesh
and Ehsani [2] state that the growth in the use of
composites is mainly due to their high tensile strength,

WWwWw.ijaers.com

This reinforcement technique in columns works due to
the lateral confinement promoted by the CFRP. However,
according to Carrazedo [3], confinement is only
appropriately enabled with the development of
microcracks at a high-stress level since the lateral
deformation of concrete is very small before the beginning
of microcracking. Therefore, this reinforcement technique
is classified as a passive form of confinement.

Several experimental works in the literature address the
reinforcement of RC columns with CFRP wrap. However,
elaborating all the procedures of experimental research can
become onerous. Therefore, using computational methods
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capable of representing the structural behavior of columns
can be considered an interesting alternative.

Computer simulations of concrete structures, for the
most part, are with the finite element method (FEM). Real
et al. [4] explain that in the FEM, the structure is divided
into small elements that are linked together through nodal
points. This method solution is determined through the
displacements, which are the unknowns of the problem.
The internal stresses of the element and the reactions at the
supports are calculated from these displacements.

In Brazil, the Brazilian Standard (NBR) that deals with
reinforced concrete elements' design and structural
behavior is the NBR 6118 [5]. However, this standard still
does not provide prescriptions regarding the design and
construction procedures of CFRP reinforcements.
Therefore, conducting research in this area is essential in
the national context.

Most Brazilian research on carbon fiber reinforced
structures is based on international normative
recommendations. Therefore, this research aims to
demonstrate the computational simulation of RC columns
reinforced with CFRP to contribute to the scientific
community as a technical asset for future Brazilian
standardization of this reinforcement technique.

Il. METHOD

This work was carried out using the experimental
results of research by Wang et al. [6], Atheer et al. [7], and
Souza [8] as a reference in terms of comparison to validate
the computational model used. The computational
modeling was performed using the Ansys Workbench 17.1
software, which performs simulations using the finite
element method.

2.1 — Finite element analysis (FEA)

The SOLID65 element was used to represent the
concrete. According to ANSYS [9], SOLIDG65 is a 3D
element, with eight nodes, with a material model capable
of cracking under tension and failure by crushing in
compression and having the ability to suffer creeping. This
element supports up to four different materials for each
finite element, with one being the principal material and
the reinforcement bars distributed inside the element
volume, being ideal for representing the reinforced
concrete

The linear element LINK180 represented the
longitudinal reinforcement and stirrups of the columns.
According to ANSYS [9], the LINK180 element can be
used to model cables and bars and has two nodes with
three degrees of freedom at each node. This element resists
only axial forces and considers the steel reinforcement's
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elasticity, plasticity, and creep characteristics. In addition,
its cross-section can increase or decrease when the element
is subjected to compression or tension.

The SHELL 181 element was used for the CFRP,
which is capable of considering the change in the thickness
of the CFRP in nonlinear analysis, a characteristic that
makes it able to evaluate the internal stress distribution
during the study of the structure where it is associated.
According to ANSYS [9], it is a four-node element with
six degrees of freedom at each node (translations in the X,
y, and z directions and rotations about the X, y, and z axes).
Fig. 1 represents the elements used.

STEEL: LINK15Q

CONCRETE: S0LIDEE

't
CFRP: SHELL151

Fig. 1- Types of the elements used in the FEA

The failure mode of the SOLID65 element used is
based on the criterion of William and Warnke [10]. These
equations consider both the crushing and cracking failure
of the concrete. Poisson's coefficient was 0.2 in all
columns, while the hydrostatic, shear transfer coefficients
for closed cracks and shear transfer coefficients for open
cracks were defined as 1.0, 0.3, and 1.0, respectively.

A discrete model was used to idealize the stiffness of
the steel. According to Ayala [11], it is a model that
requires that the nodes of the SOLID65 and LINK180
elements coincide. This element combination is the ideal
model for the constitutive equations of William and
Warnke [10].

A mesh convergence test was performed to determine
the best mesh configuration. For the columns of Wang et
al. [6], meshes of 7,625 mm were used in x and vy
directions for concrete, while for CFRP, a mesh of 20 mm
was employed. In the columns of Atheer et al. [7], meshes
of 7.5 mm were adopted in x and y directions for concrete,
and a mesh of 12.5 mm was defined for CFRP. Finally, in
the columns of Souza [8], were used meshes of 6.25 mm in
the x-direction and 28.52 mm in the y-direction for
concrete and a mesh of 12.5 mm was defined for CFRP.
The meshes used are shown in Fig. 2 - 4.
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CONCRETE CFRE

Fig. 2 — Mesh of the columns by Wang et al. [6]

CONCRETE CFRP

Fig. 3 — Mesh of the columns by Atheer et al. [7]

CONCRETE CFRP

Fig. 4 — Mesh of the columns by Souza [8]
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The analysis was performed considering the lower face
of the columns fixed in the Y direction to represent the
models' reaction. In contrast, the upper face was
considered free to move. A displacement in the Y direction
was applied in this region to represent the load action. This
action was subdivided into "substeps" adjusted for each
model. Like the mesh convergence test, the appropriate
number of "substeps" depends on tests and the geometry of
each model.

The Newton-Raphson method, which was used in this
analysis, is one of the ways used by ANSYS [9] to solve
nonlinear analyses. According to Pivatto [12], this method
approaches the equilibrium trajectory of the structure by its
tangents until reaching convergence. The displacement
increments were applied until the column load capacity
had been exceeded.

IIl.  RESULTS AND DISCUSSION
3.1 — Experiments by Wang et al. [6]

The experimental work by Wang et al. was carried out
to study the influence of the variation of the stirrups
spacing and the number of layers CFRP in columns of
larger dimensions than are generally found in the
literature. The authors tested 34 columns with two
identical specimens; there were 17 column configurations.
One column of each format was tested for a monotonic
load, and the other was tested for a cyclic load. Fig. 5
presents the dimensions of the columns and the details of
the longitudinal reinforcement and stirrups.

&
8
6 [ { %
o12 | g i =5
6 ] §
| N
18| 269 |18 12_) 180 12
A-A B-B
| )
\
A | A 1
|
$6@120
0680 2 (es@sn) |
(96@40) |11 | o
| | @
1 B B
+ 4
s6@30 =3 1 e6@30 —H :

305 | 204

Fig. 5 — Specimen dimensions and reinforcement
details of the columns by Wang et al. [6]
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Table 1 — Characteristics of the materials used by Wang et al. [6]

Material Diameter/thickness (mm) Yield/peak strength ~ Ultimate strength  Elastic Modulus
(MPa) (MPa) (MPa)
Longitudinal steel 10 312 484 200,000
12 340 520 200,000
Stirrupssteel 6 397 623 200,000
CFRP wrap 0.167 - 4,340 240,000

The models are characterized as follows: The letters S1
and S2 represent the dimension of the analyzed cross-
section, and the letter H represents the stirrup rate used,
which can be 0 for simple concrete, 1 or 2 for a stirrup
steel rate of 0.5% or 1% respectively. The letter L
represents the number of CFRP layers, which can vary
from 0 to 3 layers, and finally, the letter M represents the
type of load used, which would be monotonic. Fig. 5
illustrates the dimensions of the tested columns and the
reinforcement details. For example, the model SIH1L3M
has a square cross-section of 305 mm, a stirrup steel rate of
0.5%, 3 layers of CFRP, and has been subjected to a
monotonic load.

The columns received a rounding of the corners to
mitigate the effects of stress concentration at the corners. It
was used a rounding with a radius of 30 mm for the S1
specimens and 20 mm for the S2 specimens, keeping a
ratio of twice the rounding radius per cross-section side at
0.2 so that the two models receive the same influence. The
compressive strength of the concrete was 25.5 MPa on the
day of the tests.

The stress was obtained by dividing the maximum load
by the cross-sectional area as in the experimental results.
The deformation was calculated by the ratio between the
axial displacement and the height of the analyzed column.
For the simulation of the columns by Wang et al., axial
displacements on the Y-axis were applied to the upper face
of the columns. This displacement was subdivided into
200 substeps.

In terms of comparison, only the results of simulations
performed with monotonic loads, i.e., continuous loading,
were used. On the other hand, cyclic loads are variable
loads, i.e., successive loading and unloading until the
element under study fails. Furthermore, the authors did not
find significant differences between the results obtained
between the different types of loading. Table 2
demonstrates the comparison between experimental and
computational results.
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The authors reported that the confinement distribution
of the CFRP was not uniform around the perimeter of the
columns. The CFRP was not efficient in confining the
concrete in the region in the middle of the lateral face of
the columns. On the contrary, the corners were responsible
for promoting the observed confinement. Therefore, the
mean strain value obtained overestimated the failure stress
and the effectiveness of the confinement of the CFRP.
Wang et al. [6] concluded that the corners were the most
critical points and that the CFRP strain efficiency factor
was about 0.4 for the larger columns (S1) and 0.6 for the
smaller columns (S2).

As in the experiments by Wang et al. [6], the computer
models showed a more significant deformation in the
middle of the lateral faces of the CFRP. Furthermore, the
models with a smaller cross-section presented a greater
lateral deformation when compared to the models with a
larger cross-section, which is in line with the results given
by Wang et al. [6]. Figs. 6 — 8 represent the strain on
CFRP of the larger (S1) and smaller (S2) section models.

The other columns showed the same strain distribution
pattern in Figures 6 - 8. Wang et al. [6] reported that the
models suddenly failed in the mid-height region regarding
the failure mode. Furthermore, the RC columns also
showed buckling in the longitudinal reinforcement bars
between the stirrups, and the concrete had been severely
crushed. Fig. 9 represents the stress in the longitudinal
steels and stirrups of the computational models SIH1L3M
and S2H2L2M.

0053591 ax
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00454
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G
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(a)
Fig. 6 — Lateral strain SIHOL2M (a) 1° layer (b) 2° layer
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Table 2 — Comparison between the results of Wang et al. [6] and the proposed model

Specimen Experimental Computational Variation

Axial strain Axial stress Axial strain Axial stress between

(mm/mm) (MPa) (mm/mm) (MPa) stress
S1IH1LOM 0.00373 32.10 0.00241 32.79 +2.15%
S1H2LOM 0.00412 34.70 0.00249 34.77 +0.20%
S1IHOL1IM 0.00313 29.40 0.01090 28.60 -2.72%
S1HOL2M 0.00393 32.30 0.01311 29.73 -7.96%
SIHIL1M 0.00428 35.10 0.00459 36.43 +3.79%
S1H1L2M 0.00434 34.90 0.00361 36.70 +5.16%
S1IH1L3M 0.00428 36.90 0.00448 37.60 +1.90%
S1H2L.2M 0.00416 35.50 0.00426 37.50 +5.60%
S1H2L3M 0.00529 37.20 0.00535 38.50 +3.50%
S2H1LOM 0.00364 29.90 0.00359 30.24 +1.14%
S2H2LOM 0.00406 32.50 0.00327 32.89 +1.20%
S2HOL1IM 0.00391 28.70 0.00817 28.69 -0.25%
S2HOL2M 0.02287 31.40 0.01307 31.98 +1.85%
S2H1L1IM 0.00704 35.50 0.00653 35.00 -1.41%
S2H1L2M 0.03588 40.00 0.01471 39.996 -0.01%
S2H2L1M 0.00465 33.00 0.00474 34.77 +5.36%
S2H2L.2M 0.04230 40.80 0.01634 40.76 -0.10%
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As seen in Fig. 9, the longitudinal steels reached the
rupture stress specified in Table 1, presenting the same
failure characteristics as the RC columns tested by Wang
et al. [6]. In addition, the authors reported that some of the
columns with the largest section (S1) showed post-peak
softening, which can also be observed in models
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S1IH1L1IM and S1H1L2M in the stress-strain curves of
Fig. 10. In addition, the smaller section models (S2)
showed an upward behavior, as can be observed in the
S2H1L2M and S2H2L2M models, which was also
reported by Wang et al. [6] in their experiment.
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Fig. 10 — Stress-strain graphs of the computational model for the columns of Wang et al. [6]
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3.2 — Experiments by Atheer et al. [7]
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Table 3 — Characteristics of the columns by Atheer et al. [7]

Specimen Section Height Longitudinal Stirrups (mm) ~ N° CFRP  Eccentricity
(mm) (mm) steel (mm) wrap (mm)

SFO 150 x 150 800 4312 6 c/50 2 0

SF20 150 x 150 800 4012 6 c/50 2 20

SF40 150 x 150 800 49012 @6 c/50 2 40

The authors carried out an experimental study (a) (b) s
proposing a new form of reinforcement. For this,
experimental simulations of CFRP-confined square RC 130 mm
columns were carried out to serve as a benchmark. 4N12 mm — Two =
. S lay =

Subsgquently, circularization py concrgte pased on R6@50 mm —| g or-"" S
reactive powder was performed in models identical to the bs CFRP -

square ones, increasing the cross-section and changing the
shape of the section of the column studied.

For the simulations, only the reference specimens were
selected, that is, the CFRP-confined square models without
performing the circularization, which were subjected to
concentric and eccentric loads. In addition, all the columns
have the same configuration, differing only by the
eccentricity used. The characteristics of these columns can
be seen in Fig.11.

LoV LU

Fig. 11 — Cross-section of columns (a) S and (b) SF
(Atheer et al. [7])

For the columns by Atheer et al. [7], the displacement
applied to the upper face was subdivided into 75 substeps
for model convergence. The corners received a rounding
radius of 20 mm to alleviate the stress concentration in this
region. Table 3 presents the details of the columns tested
by Atheer et al. [7], while Table 4 presents the
characteristics of the materials used.

Table 4 — Characteristics of the materials used by Atheer et al. [7]

Material Average Ultimate strength Elastic Average Ultimate
compressive (MPa) Modulus tensile (MPa) strain (%)
(GPa)
(MPa)

Concrete 25 - - - -

Longitudinal steel - 634 - - -

Stirrups steel - 613 - - -

CFRP wrap - - 291 2,668 2.47

It was reported in the research that the CFRP-confined
model subjected to concentric load (SFO) failed due to
fragmentation of the cover due to stress concentration near
the corners in the mid-height region. Fig. 12(a) shows
these stress concentrations. In addition, it was reported that
the longitudinal reinforcement bars buckled, as shown in
Fig. 12(b).

In the specimen subjected to an eccentric load of 20
mm (SF20), fragmentation of the cover on the
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compression side was observed due to stress concentration.
The buckling of the reinforcement bars on the compression
side of the column was also observed. Figs. 13 (a) and (b)
illustrate the stresses on concrete and steel reinforcements.
In addition, there were cracks between the CFRP strips on
the tensioned side with CFRP rupture on the compression
side.

The failure mode of the model subjected to 40 mm
eccentricity (SF40) was similar to that of the SF20 model,
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showing fragmentation of the concrete on the compression
side and cracks between the CFRP strips on the tensioned
side. Fig. 14 illustrates the stresses in concrete and
reinforcement steel bars.

The summary of the simulation results can be seen in
Table 5, where the maximum load of the computational
models is compared to the results obtained by Atheer et al.

[7]1.

MomalSiess -
Type: Nosnal StressiY Adis) - Top/Bottorn - Layer 0
Unit: MPa.

D Max
84350
-16,872
25,307
33,743
42,179
-50.615
= 50,05
o 67436
-75,022 Min

(a)

Fig. 12 — SFO (a) stress in the concrete (b) stress in the
steel reinforcements
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Fig. 13 — SF20 (a) stress in the concrete (b) stress in
the steel reinforcements
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= -24,265
w1758
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Fig. 14 — SF40 (a) stress in the concrete (b) stress in
the steel reinforcements

Table 5 - Comparison between the results of Atheer et al. [7] and the proposed model

Specimen Experimental Computational Variation
Axial Axial Axial Axial between axial
displacement force displacement force forces
(mm) (kN) (mm) (kN)
SFO 30.50 1,462 30.00 1,466.2 +0.29%
SF20 9.10 650 3.03 670.11 +3.09%
SF40 8.9 429 2.70 462.69 +7.85 %
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3.3 — Experiments by Souza [8]
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Table 6 - Characteristics of Souza's [8] columns

Specimen Section Height  Longitudinal steel Average Ne°
(mm) (mm) (mm) compressive  CFRP
(MPa) wrap
Gl 150 x 150 713 4210 41.2 -
G2 150 x 150 713 4010 23.0 -
G3 150 x 150 713 40125+4316 41.2 -
GI1R 150 x 150 713 4210 41.2 1
G2R 150 x 150 713 4310 23.0 1
G3R 150 x 150 713 40125+4016 23.0 1
In his doctoral thesis, Souza [8] carried out designed one. This situation can be found in structures of

experimental tests of 6 columns, being 3 CFRP-confined.
The columns had the same geometric characteristics,
varying only the longitudinal reinforcement steel rate and
the compressive strength of the concrete. The
characteristics of the columns can be seen in Table 6.

In the G3R model, the author used concrete with lower
strength than his reference model to simulate a situation in
which the column had a bearing capacity lower than the

very advanced ages. Table 7 shows the characteristics of
the other materials used in Souza's experiment [8].

For the columns by Souza [8], the displacement applied
to the upper face was subdivided into 50 substeps for
model convergence. The corners received a rounding
radius of 25 mm to alleviate the stress concentration in this
region.

Table 7 - Characteristics of the materials used by Souza [8]

Material Ultimate strength Elastic Modulus Average tensile Ultimate
(MPa) (GPa) (MPa) strain (%)
Longitudinal steel 615 - - -
Hoop steel 797 - - -
CFRP wrap - 231 4,205 1.8

It was reported by Souza [8] that the failure mode of
the unreinforced models occurred initially in the cover
region. Later there was the crushing of the concrete core,
with buckling of the longitudinal steel bars. The models
CFRP-confined showed rupture of the concrete core but
without showing fracture of the CFRP.

The computer models showed similar behavior. The
CFRP did not reach its maximum tensile capacity in any of
the models (Fig. 15). The distribution of compressive
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stresses (Fig. 16) was also shown to be similar to the
reports by Souza [8]. Therefore, the computational model
failure also occurred due to the crushing of the concrete
core of the column. Table 8 combines the experimental
and computational simulation results, comparing the
results obtained.
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Fig. 15 — Stress in the CFRP (a) G1R (b) G2R (c) G3R
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Fig. 16 — Stress in the concrete (a) G1R (b) G2R (c) G3R
Table 8 - Comparison between Souza's [8] results and the proposed model computational
Specimen Experimental Computational Variation
Axial strain Axial Force  Axial strain Axial force  between axial
(mm/mm) (kN) (mm/mm) (kN) forces
G1 0.002423 1013 0.002104 1042.3 +2.89%
G2 0.001852 613 0.002524 600.4 - 2.05%
G3 0.002061 1444 0.002384 1377.9 - 4.58%
GIR 0.004600 1417 0.008415 1324.2 - 6.55%
G2R 0.005586 927 0.007010 861.26 - 7.09%
G3R 0.005653 1303 0.004909 1401.3 + 7.54%
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IV. CONCLUSION

The proposed computational model demonstrated
satisfactory performance. It showed good behavior in the
stress-strain graphs compared to the columns of Wang et
al. [6]. Still, on the columns of Wang et al. [6], it
presented good agreement in the ascending branch of the
models of smaller cross-sections and the post-peak
softening of some models of the larger section.

In the Atheer et al. [7] columns, the simulation
presented maximum loads close to the experimental
results, mainly in the concentric load model. However, it
showed a different axial displacement in the models with
eccentric loads.

Finally, in the columns tested by Souza [8], the model
also had satisfactory results, demonstrating that the high
rate of longitudinal steel of the G3R column reduced the
lateral expansion of the column, which reduced the
contribution of the CFRP in the final axial capacity of the
column.
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Abstract— The late 1990s, the Aracoiabacity experienced a crisis of
drinking water shortages, which required the construction of the Aracoiaba
Dam, which began in 2000. This research aimed to verify the existence of
pollution and degradation factors environment around and upstream of the
Aracoiaba Dam, as well as the characteristics of its waters, and the
impacts of pollution and environmental degradation on the sustainability
and quality of the water in that dam. The investigation was developed
according to a basic and exploratory nature, with a qualitative approach
through a case study. Research confirms the existence of sewage points,
which the city of Aracoiaba itself and other surrounding cities, discharge
directly into the bed of the Aracoiaba River, impairing its quality, which
was confirmed through changes in the quality of these waters, when
compared with Brazilian legislation. It was also confirmed the existence of
environmental degradation in the surroundings and upstream of this dam,
which also corroborates to compromise the quality of these waters. The
great social and economic importance of the Aracoiaba Dam imposes the
need to adopt mitigating measures to remedy the problems encountered.

Resumo— No final dos anos 90, o municipio de Aracoiaba vivenciou uma
grave crise de escassez de dgua potavel, 0 que requereu a construgéo do
Acude Aracoiaba iniciada no ano 2000. Esta pesquisa teve por objetivo
verificar a existéncia de fatores de poluicdo e degradacdo ambiental no
entorno do Acude Aracoiaba e a montante deste, bem como as
caracteristicas de suas aguas, e 0s impactos da poluicdo e degradacdo
ambiental para a sustentabilidade e qualidade da agua desse acude. A
investigacdo foi desenvolvida conforme natureza basica e exploratoria,
com abordagem qualitativapor meio de estudo de caso. As pesquisas
confirmam a existéncia de pontos de esgoto, que a propria cidade de
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Aracoiaba e outras cidades circunvizinhas, lancam diretamente no leito do
Rio Aracoiaba prejudicando sua qualidade, o que foi confirmado através
das alteracdes na qualidade destas aguas, quando comparadas com a
legislacdo brasileira. Também foi confirmado a existéncia de degradacdes
ambiental no entorno e a montante desse acude, o que também corroboram
para comprometer a qualidade dessas dguas.A grande importancia social
e econdmica do Acude Aracoiaba impde a necessidade de adocdo de
medidas mitigadoras para sanar os problemas encontrados.

. INTRODUCAO

No final dos anos 90, o municipio de Aracoiaba
vivenciou uma grave crise de escassez de agua potavel,
dada a irrefutavel importancia da utilidade da &gua para a
existéncia da vida, é compreensivel que a falta dela possa
causar preocupacdes e problemas a populagdo. Na cidade
de Aracoiaba, 0s municipes viveram esse drama por
muitos anos. Mas entre os anos de 2000 a 2002 o Governo
do Estado do Ceara construiu o Acude Aracoiaba, que aos
olhos da populacéo aracoiabense iria solucionar todos os
problemas com a escassez de agua potavel da cidade.

A construcdo do Agude Aracoiaba minimizou o
problema da escassez de 4gua potavel do municipio e de
cidades vivinhas, e proporcionou o desenvolvimento
socioecondmico local. Por outro lado, a &rea do entorno do
Acude Aracoiaba como terra fértil, livre de fiscalizacéo e
propicia ao plantio, se tornou um negdcio atrativo e
lucrativo para aqueles que comecaram a utiliza-la de
diversas maneiras tais como: agricultura, olericultura e
criacdo de gado, entre outras atividades produtivas, e para
isto, desmataram, queimaram e usaram agrotoxicos em
suas atividades agricolas.As aguas desse acude também
proporcionaram a criagdo de peixes em gaiolas, producéao
de camardo de agua doce e ainda o lazer em locais
improvisados.

A intensificacdo do uso das aguas desse acude de
forma indiscriminada, a falta de monitoramento das
atividades praticadas dentro e no entorno desse agude, bem
como dos fertilizantes e do controle bioldgico realizado
nas atividades agricolas, acrescido dos esgotos que a
prépria cidade de Aracoiaba e outras cidades da regido,
jogam diretamente no leito do rio que abastece este agude,
podem estar afetando a qualidade destas 4aguas.
Atualmente a possibilidade de poluigdo e contaminagdo da
dgua desse acude, é fato que gera questionamentos a
respeito da qualidade destas aguas, e preocupagdes com a
salde de seus consumidores.

O reconhecimento da grande importancia que o
Acude Aracoiabarepresenta para o desenvolvimento de
atividades econdmicas e principalmente para oconsumo
didriodos aracoiabenses, como também para o consumo de
cidades vizinhas, e ainda, o receio de que a poluicdo e
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degradacdo ambiental existentes no entorno deste acude e
a montante,possam afetar a qualidade dessas aguas e
comprometer seu uso, foram fatores determinantes na
escolha deste tema, e para o estudo e realizacdo desta
pesquisa.

Este trabalho foi realizado com objetivo de
verificar os fatores de poluicdo e degradacdo ambiental
existentes no entorno do acude e a montante dele, e
identificar quais acfes estdo sendo realizadas para resolver
problemas ambientais, caracterizar o nivel de qualidade da
agua disponibilizada pelo Agude Aracoiaba e analisar as
influéncias desses fatores da qualidade da agua para a
sustentabilidade socioambiental local.

1. METODOLOGIA

O presente trabalho é baseado em pesquisa
qualitativa, com investigacdo exploratdria e bibliografica.
Foram realizados observacdes e registros do Acude
Aracoiaba, entrevistas com produtores agricolas das
comunidades onde o agude esta inserido, empresas e outros
consumidores de suas &guas, além dos Orgdos de
fiscalizacdo, controle e manutencdo do agude pesquisado.
Foi realizado também um estudo o comparativo da
qualidade da &gua desse agude com a legislacao brasileira
vigente, e com as aguas de outros agudes da regido.

SegundoMinayo (1994), o A obtencéo dos dados
foi realizada com abordagem qualitativa com estudo
exploratorio,pois trata-se de um fendmeno amplo,
abrangente e ndo quantificavel,). Também foi quantitativa
ao utilizar os valores dos parametros de qualidade da agua,
conforme Resolugdo do Conama N° 357/2005. Foi
desenvolvida por meio de estudo de caso com
fundamentacdo em Yin (2005), e utilizado a coleta e
geracdo de dados como técnica de analises. Esta pesquisa
foi organizada em trés etapas.

A primeira etapa foi realizada pelo estudo a
respeito da relacdo do uso e manejo do solo e da dgua nas
atividades do campo com a qualidade da &gua, as
defini¢des da literatura a respeito da qualidade da agua,
dos fatores de contaminacdo com suas causas e efeitos,
sobre o que versa a legislacéo brasileira quando se trata do
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uso e dos parametros de qualidade, além de obter mais
conhecimento a respeito da poluicdo e degradacao
ambiental, e seus efeitos para a salde humana e para o
meio ambiente.

A segunda etapa do trabalho foi realizada pela
pesquisa de campo com a obtengdo dos dados in loco,
através de observacdo e registros fotograficos da area
ambiental, de maneira que se permitiu o seu amplo e
detalhado conhecimento sobre o objeto de estudo (GIL,
2007); Realizou-sedurante as entrevistas virtuais e
presenciais, organizadas com os respectivos objetivos de
investigagdo dedicados aos setores relacionados, conforme
apresentado no Quadro 1.

O primeiro grupo entrevistado foi composto por
cinco pequenos produtores, contemplando o principal
produtor irrigantes de cada localidade do entorno do agude,
que estava acessivel e disponivel no periodo das

International Journal of Advanced Engineering Research and Science, 9(6)-2022

entrevistas. No setor empresarial foram entrevistadas todas
as empresas encontradasque utilizam as aguas do Agude
Aracoiaba em suas atividades laborais. Quanto aos 6rgaos
de fiscalizacdo, gestdo e controle do Acude Aracoiaba,
foram entrevistados todos aqueles que se tem
conhecimento que desenvolvem estas funcdes.

Foram empregados questionarios, abertos e
semiestruturados, dedicados especificamente para cada
setor de interesse no estudo, resguardados os direitos de
anonimato conforme especificado no Termo de
Consentimento Livre Esclarecido - TCLE. As entrevistas
foram aprovadas pelo Comité de Etica em Pesquisa - CEP,
conforme o Parecer de N° 4.645.575, de 13 de abril de
2021. As respostas das entrevistas foram colocadas em
tabelas, com o objetivo de organizar as informacGes e
permitir o acesso mais rapido as respostas, e com isto,
facilitar um comparativo entre os resultados encontrados.

Quadro 1 — Entrevistas aos setores envolvidos com o Acude Aracoiaba para diagnosticar os impactos sociais e ambientais

Objetivo

Setores Entrevistados

Entrevistados

- Mapear as principais atividades econdmicas
desenvolvidas no entorno do Agude Aracoiaba

Empresas privadas
com atividades
econbmicas e
pequenos produtores
agricolas e
comerciante.

- Empresas de pescado, alimento e racéo;
- Empresa de criacdo de aves;

- Empresa de captagdo de agua;

- Pequenos produtores agricolas;

- Comerciante

- Verificar os fatores de poluicdo e degradacéo
ambiental existentes no entorno do agude e a
montante dele, e quais a¢des realizam para
resolver o problema.

- Caracterizar o nivel de qualidade da agua
disponibilizada pelo Agude Aracoiaba e analisar
as influéncias desses fatores para a
sustentabilidade socioambiental local

rurais.

Orgéos de fiscalizacdo, | - COGERH- Companhia de Gestéo dos
controle e manutengao
do agude Aracoiaba e
6rgdo de assisténcia
técnica aos produtores

Recursos Hidricos.

- Comité de Bacia - Orgéo colegiado
regional.

- Comissdo Gestora do Agude Aracoiaba.

- Secretaria de Meio Ambiente de
Aracoiaba.

- Ematerce - Empresa de Assisténcia
Técnica e Extensdo rural do Ceara.

A terceira etapa foi dedicada a organizagdo do
material coletado nas pesquisas bibliograficas, nas
observacdes, nos registros e nas entrevistas, somando com
os parametros de qualidade da agua obtidos através da
COGERH, para analisar estatisticamente os dados colhidos
e o material coletado a luz do conteGido pesquisado, a fim
de comparar os resultados e registrar as conclusdes
elaboradas a partir da realizacdo das atividades planejadas
e descritas nos objetivos neste trabalho.

www.ijaers.com

1. RESULTADOS E DISCUSSOES

Os resultados apresentados neste trabalho s&o
frutos de pesquisas bibliograficas, entrevistas e
observacdes realizadas no Acude Aracoiaba, no seu
entorno e a montante deste, com registros fotograficos dos
pontos e situacBes consideradas relevantes para este
estudo. As entrevistas foram divididas em grupos
organizados por categoria, a saber: empresarios,
cooperativas, associagbes e pequenos produtores que
utilizam as aguas do Acude Aracoiaba em suas atividades
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produtivas; orgdos de gestdo, fiscalizagdo, controle e
preservacao do agude como a Comissdo Gestora do Agude
Aracoiaba, 0 Comité de Bacia da Regido Metropolitana, a
COGERH, a Ematerce e a Secretaria do Meio Ambiente de
Aracoiaba.

Para mapear as atividades econdmicas
desenvolvidas no entorno do Acude Aracoiaba, e que
atuam utilizando as aguas deste acude em suas producdes,
foram realizadas entrevistas com questionarios especificos
para os tipos de atividades desenvolvidas no setor
econdmico local. De acordo com as pesquisas realizadas,
dentre as categorias que utilizam as aguas do Agude
Aracoiaba em suas atividades laborais, foram encontrados

Quadro 2estdo as perguntas e respostas resumidas
dos empreendedores E.A, E.B e E.C, e a da associa¢do

International Journal of Advanced Engineering Research and Science, 9(6)-2022

grandes e pequenos produtores agricolas, empresa,
cooperativa e associagdo responsaveis pela criacdo de
peixes e camardes em gaiolas, estabelecimento comercial,
proprietario de granjas e CAGECE entre outras,
proporcionando a geracdo de empregos e rendas.

Entrevistas com empresas, associacfes e entidades de
fiscalizacdo e controle do Acude Aracoiaba

I) Empresas produtoras e Associagdes

Para as atividades econ6micas desenvolvidas no
entorno do Acude Aracoiaba, foram entrevistadas
empresas produtoras e uma associagdo no formato de
cooperativa. No

A.D.

Quadro 2 — Questionario e respostas esquematizadas das empresas e associa¢do que usam a agua do Agude Aracoiaba para

producdo agricola.

PERGUNTAS E.A E.B E.C A.D
Nome da
empresa/associagdo | | _____
/cooperativa?
O que produz? - Criacdo e engorda de | - Produz silagem de | - Criacdo e engorda de - Engorda de
alevinos de Caré sorgo, feijdo de frangos alevinos de
Tilapia. corda em graos, Caré Tilapia
feijdo verde, milho
para gréo, milho
verde e pasto para a
criacdo de bovinos.
Usa produtos N&o Sim Né&o N&o
quimicos?
Qual? - Adubos quimicos; | ---
- Glifosato;
-Inseticidas (ndo
especificados) para
combater pulgdes e
lagartas.
Qual a sua - Ensinou outros -Faza -Nenhuma acédo - Os
contribuicdo para produtores de tilapiaa | conscientizacdo dos | informada. funcionarios
manter adequada a | forma correta de fazer a | ribeirinhos para que sdo orientados
qualidade da 4gua | evisceracao dos peixes; | ndo lavem carros, a fazer
do Aggde _ Utillizou as visceras ne_m cgloquem mgnltoramento
Aracoiaba? dos seus peixes e dos animais dentro do e limpeza da
peixes dos outros acude, e para que area do agude
produtores de tilapia tomem os devidos utilizada por
para produgao de 6leo e cuidados para que esta associacao.
adubo organico. as embalagens néo
sejam levadas até o
leito do rio.

www.ijaers.com
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Qual a sua
contribuicdo para a
preservacao e
conservacao do
meio ambiente no
entorno do Acude
Aracoiaba?

- Disponibiliza vigias
para fiscalizar o agude
inclusive a noite, com o
objetivo de impedir que
qualquer pessoa possa
colocar alguma sujeira
nestas aguas.

- Vem lutando para
garantir a educagédo
ambiental dos seus
funcionarios.

- Faz monitoramento do
nivel da agua do agude
para ndo retirar além do
que é permitido;

-Faz a captagdo da agua
do acude com motor a

- Os
funcionarios
sdo orientados
para monitorar
toda a area do
acude e do seu
entorno onde

energia que ndo deixa
residuo de 6leo no
ambiente.

desenvolvem a
producéo de
peixes.

Fonte: Autora, 2020.

De acordo com estas entrevistas, 0s produtores sao
fiscalizados pela COGERH, que através da Comissao
Gestora do Acude Aracoiaba libera a outorga para que 0s
produtores possam utilizar as aguas deste agude, e pela
Secretaria do Meio Ambiente do Ceard — SEMACE,
responsavel pela liberacdo da licenca de funcionamento
dos produtores, que também orienta estes produtores a
fazer a andlise das aguas a cada 3 meses, 0 que nem
sempre acontece pois os laboratérios particulares cobram
cerca de R$ 390,00 por cada analise. Afirmaram ainda
que a SEMACE realiza andlise quimica destas aguas a
cada seis meses e que cobra mais de mil reais por estas

analises.

I) Agricultores familiares

As entrevistas aos pequenos produtores
foram realizadas de acordo com 0
questionario,apresentado no Quadro 3 juntamente com o
resumo das respostas dos produtores. Nesta categoria
foram ouvidos cinco produtores que contemplam as
localidades do entorno do agude pesquisado, e todos
garantem o sustento de suas familias através das
atividades desenvolvidas, o que nos permite dizer que
todos eles fazem parte do grupo da agricultura familiar.
Estes produtores estdo identificados nestes relatos pelas
letras AF.A, AF.B,AF.C,AF.D e AF.E.

Quadro 3 —Resultados da entrevista aos agricultores familiares que fazem uso das aguas do Agude de Aracoiaba.

Perguntas AF.A AF.B AF.C AF.D AF.E
1.0queé -Milho -Milho -Feijdo -Maméo - pimenta de
produzido em sua Feijao Feijao -Milho _Caju cheiro e
atividade agricola? . ) ) tomate.
-Cheiro verde | -Pimenta de -Hortalicas
-Maracuja cheiro -Pimenta de cheiro
-Pimentéo -Goiaba
-Cheiro verde _Coco

-Ata

-Quiabo

-Macaxeira
3. Usa produtos Sim Sim As vezes N&o Sim
quimicos?
4, Qual? -Nao -Nao -Nao - Decis;

especificou especificou especificou KarateZeon:
- Manzate

5. Qual a sua -Nenhuma -Nenhuma -Fiscaliza a -Utiliza bomba a -Nenhuma
contribuicdo para insercdo de lixo | energia para evitar
manter adequada a dentro do acude | derramamento de
qualidade da agua -Faz a limpeza 6leo na agua do
do Acude da area utilizada | acude

www.ijaers.com
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Aracoiaba?
6. Qual a sua -Evitao -Nenhuma -Faz a limpeza -Evita a polui¢do da | -Nenhuma
contribuicdo paraa | desmatamento no entorno da agua e do meio

preservacédo e

area utilizada

ambiente

conservacao do
meio ambiente no
entorno do Acgude
Aracoiaba?

Fonte: Autora, 2021.

Com relacdo a qualidade da agua do Acude
Aracoiaba, (100%) dos entrevistados demonstram
preocupacdo com a qualidade das &guas do agude
Aracoiaba, no entanto, dos cinco pequenos produtores
entrevistados, quatro deles representando 80%, confirmam
que fazem o combate as pragas das lavouras através do uso
de agrotoxicos. Eles demonstram ndo saber que o0s
agrotdxicos utilizados em suas plantagbes podem estar
contaminando o solo e a d4gua do agude, e quem tem este
conhecimento justifica que esta é a Unica maneira de se
livrar das pragas, salvar as plantaces e fugir do prejuizo.

111) Orgdos de fiscalizagio e controle do agude Aracoiaba

As entrevistas elaboradas para representantes
destes 6rgdos foram realizadas de acordo com o
questiondrio demonstrado no Error! Not a valid
bookmark self-reference.4 e as respectivas respostas
esquematizadas. Na transcricdo dos resultados destas
entrevistas, C.A representa um membro da Comisséo
Gestora do Agude Aracoiaba. Nesta comissdo ele €
representante do Sindicato dos trabalhadores rurais de
Aracoiaba. O C.B é um membro do Comité de Bacia.
Neste comité ele é representante da Associacdo do
Desenvolvimento Comunitario de Lagoa de S&o Jodo, no
segmento Sociedade Civil. O C.C é um funcionério da
COGERH e 0 S.D se refere ao secretério de meio ambiente
do municipio de Aracoiaba.

Quadro 4- Questiondrio e resumo das respostas de 6rgéos e entidades de fiscalizagao e controle doAgude Aracoiaba.

Perguntas CA CB Cc.C S.D

1. Nome do 6rgdo Comissdo Gestora | Comité da Bacia | Companhia de Gestdo | Secretaria do Meio

entrevistado? do Acude Metropolitana dos Recursos Ambiente de
Aracoiaba de Fortaleza Hidricos-COGERH Aracoiaba

Secretario da
Comissédo Gestora

2. Cargo desempenhado
pelo entrevistado?

Membro

Secretario de meio
ambiente e urbanismo

Coordenadora do
Nucleo de Gestdo da

conhecedores das

do Acude Geréncia da cidade de
Aracoiaba Metropolitana Aracoiaba.
3. Este 6rgdo tem Todos os O Comité nem Através da existéncia | A Secretaria do Meio
conhecimento de todas as | membros da sempre tem o do feedback entre Ambiente tem
atividades econdmicas Comissdo Gestora | conhecimento Secretaria Executiva | conhecimento das
desenvolvidas no entorno | do Acude de todas as e Comissdo G, a atividades através de
do Acude Aracoiaba? Aracoiaba séo atividades COGERH tem um funcionario que é

desenvolvidas

conhecimento das membro da Comisséo

atividades no entorno do atividades realizadas | Gestora do Agude
produtivas Acude no entorno do Agude | Aracoiaba
desenvolvidas no | Aracoiaba Aracoiaba.
entorno deste porque algumas
acude delas séo
clandestinas.
4. Este 0rgdo tem Sim Sim N&o especifica Sim
conhecimento do uso de
www.ijaers.com Page | 88
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agrotoxico nas atividades
agricolas no entorno do
acude Aracoiaba?

Fonte: Autora,2021.

As entrevistas realizadas juntos aos 6rgdos de
gestdo, controle e fiscalizacdo do Acgude Aracoiaba,
revelaram que estes 6rgdos possuem conhecimento da
importancia social e econdmica e hidrica deste agude tanto
para 0 municipio de Aracoiaba, como também para as
cidades circunvizinhas, e para a Regido Metropolitana de
Fortaleza. Além de que esses Orgdos conhecem as
atividades produtivas realizadas no seu entorno e das
condi¢des em que estas atividades sdo realizadas. Tém
conhecimentos inclusive da existéncia do uso de
agrotoxicos nas atividades agricolas.

Fatores de poluicao e degradacdo ambiental no
entorno do Acude Aracoiaba e a montante.

Em um dos objetivos desta pesquisa, se propde
identificar os fatores de poluicdo e degradagdo ambiental,
existentes entre a sede deste municipio e o agude em
estudo. Nesta tarefa, foram encontrados varios pontos que
representam situaces prejudiciais ao equilibrio do meio

ambiente, a qualidade das aguas do Rio Aracoiaba, e
consequentemente ao reservatorio do Acude Aracoiaba,
além da possibilidade de afetar a salide e 0 bem-estar das
populagbes que dependem dessas aguas para O
desenvolvimento de suas atividades produtivas e de
consumo diério. Através das observacdes in loco, foram
encontrados e registrados os seguintes fatores:

)] Esgoto a céu aberto

Esgoto a céu aberto ao lado direito da ponte que
liga a cidade de Aracoiaba a cidade de Baturité. Os esgotos
das residéncias e do comércio, de uma parte do centro
desta cidade, sdo langados em um canal coberto, que se
inicia na Avenida Tiradentes e se estende pela lateral desta
avenidaaté o final da Praca da Vitoria, no centro da cidade.
Deste ponto em diante, 0 esgoto segue a céu aberto até
encontrar o leito do Rio Aracoiaba, e sem nenhum
tratamento sdo langados diretamente neste rio, como
mostra Fig. 1 e 2.

Fig.1-Esgoto que sai do canal coberto e segue até o leito do Rio Aracoiaba:A) Imagem do canal de esgoto aberto
abaixo de uma residéncia no final da Praca da Vitoria, no centro da cidade. B)Final da Avenida Tiradentes e
continuidade da CE 060 no sentido sul da cidade.

Foto: Autora, 2021.

-

Ri0 Aracoiaba.

Fig.2 —Ponto de encontro entre o esgoto do canal a céu aberto com as dguas do Rio Aracoiaba.
Foto: Autora, 2021.
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Outro registro foi observado ao final da Rua
Santos Dumont, o encontro de esgoto a céu aberto
seguindosentido ao Rio Aracoiaba, no centro da cidade.
Neste ponto, os esgotos que saem de uma manilha de

concreto, Fig. 3A, seguem expostos por uma vala na lateral
da estrada de carrocalque atravessa o Rio Aracoiaba, onde
estes mesmos esgotos sem nenhum tratamento sdo
langados diretamente neste rio como mostra a Fig. 3B.

Fig.3 — Localizacao de esgotos a céu aberto seguindo percurso em dire¢cdo ao Rio Aracoiaba: A) final da Rua Santos
Dumont no sentido Rio Aracoiaba no centro da cidade e B) manilha de concreto existente no final da Rua Santos Dumont.

Foto: Autora, 2021.

Mais dois pontos de esgoto a céu aberto foram
encontrados em uma das partes do Polo de Lazer da cidade
de Aracoiaba, localizado no Bairro S&o José, proximo ao
centro da cidade, Figura 4. Estes dois pontos de esgoto
encontrados exatamente ao lado de um espago de lazer,
além das possibilidades de prejudicar a salde de quem

utiliza este espaco, também causam mau cheiro e
incomodo aos jovens, idosos, adultos e criangas que
encontram neste espaco, um lugar para brincar com
amigos, se distrair, se divertir, ou simplesmente para
praticar suas atividades fisicas.

Fig.4 —A) Esgoto saindo de uma manilha como ponto final de saneamento bésico, localizado na lateral da parte de baixo do
polo de Lazer de Aracoiaba.B)Esgoto saindo da manilha localizada logo abaixo do cal¢ad&o no polo de Lazer de Aracoiaba
indo em direcdo ao Rio Aracoiaba.

Fotos: Autora, 2021.
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Desmatamento, plantios e cria¢io de animais
na APP.

Alguns agricultores, localizados no percurso do
Rio Aracoiaba da sede da cidade até o Agude Aracoiaba,
ainda praticam o desmatamento para extragdo e venda de
madeira ou para a producdo de carvdo, ou apenas para
utilizar estas terras para o plantio. Neste sentido, os

agricultores além de desmatar, captam a agua necessaria
para irrigar seus plantios através de motores que sdo
colocados em pocos feitos nas margens deste rio. A area
desmatada é utilizada por estes agricultores em plantios de
capim, milho e feijao entre outros cultivos (Figura 5A), e
em criacao de animais (Fig. 5B).

Fig.5 —Imagens da Comunidade de Baixio as margens do Acude Aracoiaba com: A) com plantacdo de milho e B) criagao de
animais.

Foto: Autora, 2021.

Uso de agrotoxicos nos plantios cultivados na APP

O desrespeito a estas areas de protegdo
permanente ainda maior, na medida em que alguns dos
agricultores que utilizam esta area para a producdo
agropecuéria ou simplesmente agricola fazem uso de
agrotdxicos para matar as ervas indesejadas, com a

- A

impensada pratica capitalista de adquirir mais lucros,
gastando menos com a preparacao das terras. A Figura 67
tem imagens de degradacdo ambiental como resultados do
uso de agrotoxicos na plantagdo de capim as margens do
Acude de Aracoiaba na comunidade de Arraial Santa
Isabel.

Fig.7 — Resultados do uso de agrotdxicos na plantacdo de capim nas margens do Agude Aracoiaba — Comunidade de Arraial
Santa Isabel.

Foto: Autora, 2021.

WWwWw.ijaers.com

Page | 91


https://ijaers.com/
https://dx.doi.org/10.22161/ijaers.96.9
http://www.ijaers.com/

Borges et al.

Queimadas realizadas dentro da APP

Outra degradacdo ambiental existente nas margens do
Acude Aracoiaba (Fig. 7) que também ¢é resultante do
pensamento capitalista de limpar as terras para o plantio
com um menor custo, é o uso do fogo onde as queimadas
destroem nao apenas a vegetacdo, mas também prejudicam

International Journal of Advanced Engineering Research and Science, 9(6)-2022

0 meio ambiente como afirma Fearnside (2020) quando diz
que “Quando o fogo entra na floresta, ele mata as arvores,
aumenta a carga de combustivel e seca o sub-bosque,
elevando o risco de futuros incéndios e da completa
degradacéo da floresta”.

Fig.7 — Foco de queimada na localidade de Encosta, municipio de Aracoiaba.

Fonte: Imagem Google Earth, 2021.

Caracterizacéo da 4gua do Acude Aracoiaba

As é&guas do Acude Aracoiaba representam
relevante importancia para o desenvolvimento social e
econdmico do municipio de Aracoiaba e para alguns
municipios da regido do Maci¢o de Baturité, além da
dessedentagdo de animais. Dada a fundamental
importancia destas adguas principalmente para o consumo
humano em suas diversas formas de uso, tem-se uma
preocupacdo constante com a qualidade destas aguas, pelo
receio de que fatores de poluicio e degradacdo ambiental

Neste sentido, procurou-se identificar quais sdo as
caracteristicas das aguas do Acude Aracoiaba, e fazer um
comparativo das caracteristicas encontradas com 0s
padrdes de lancamento de efluentesestabelecidos pela
Resolu¢io CONAMA N° 357, de 17 de margo de 2005,
que representam a qualidade adequada que a agua deve
possuir para atender as necessidades humanas. Os padroes
de qualidade estabelecidos pelo CONAMA e as
caracteristicas da agua do Acude Aracoiaba estdo
demonstrados na

possam afetar seu estado, e consequentemente
prejudiquem a salde de seus consumidores.
Tabela 1.
Tabela 1 — Caracteristicas fisico-quimicas da qualidade da &gua do acude Aracoiaba nos meses de janeiro, fevereiro e maio
de 2021
Padroes de qualidade Resolucdo CONAMA Analise Analise realizada | Andlise realizada
2005 realizadaem | em fev./2021 em mai./2021
jan./2021
Agua doce Salinidade < 0,5 %o 0,27 0,29 0,27
Cor verdadeira: Nivel de cor natural do Pardacenta Pardacenta Pardacenta
corpo de 4gua em mg 35,00 20,00 35,00
Pt/L
Cloreto 250mg/L 116,84 115,95 Né&o informado
Clorofila a 10ug/L 29,00 31,58 29,00
DBO 5 dias a 20°C Até 3 mg/L O, 14,540 12,670 4,510
Densidade de 20.000 cel/mL 701.713,0 500.844,0 280.508,0
cianobactérias
Ferro 0,3mg/L <LQ <LQ <LQ
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Fosforo total 0,020mg/L 0,037 0,035 0,037
Nitrogénio amoniacal | 1,0 mg/L para 8,0 < pH 0,499 0,211 0,499
<385
Nitrogénio < 1,27 mg/L 1,100 1,075 1,100
total/ambientes
Iénticos
OD, oxigénio N&o inferior a 6 mg/L 7,32 6,64 6,90
dissolvido 02
pH 6,0a9,0 8,24 8,05 8,24
Solidos Dissolvidos 500mg/L 346 373 346
Totais (SDT)
Sulfato 259mg/L 14,08 14,01 14,08
Turbidez Até 40 unidades 9,36 7,62 9,36
nefelométrica de
turbidez (UNT)

Fonte: Adaptado de Resolucdo CONAMA 2005 e Dados fornecidos pela COGERH 2021

Comparando as caracteristicas da agua do Acude
Aracoiaba, contidas nas analises realizadas pela COGERH
entre 0s meses de janeiro a maio de 2021, com os padrdes
de qualidade estabelecidos pelo CONAMA 2005, é
possivel pontuar algumas divergéncias entre estas duas
fontes de informacgdes:

I. A cor da agua do Agude Aracoiaba se manteve
em pardacenta nas trés analises da COGERH,
quando deveria apresentar cor natural de acordo
com a resolugdo do CONAMA 2005. No
entanto, o periodo em que as analises foram
realizadas, coincide com o periodo chuvoso, o
que pode justificar a cor pardacenta encontrada.

Il. A quantidade de Clorofila a encontrada nas
analises apresentaram valores entre 29 pg.L™* e
31,58 ug.L! enquanto que a resolucdo do
CONAMA 2005 estabelece que este valor
deveria ser 10pg.L'. A alta quantidade de
Clorofila a encontrada nestas aguas, pode
resultar na eutrofizacdo deste ambiente, e
consequentemente diminuir o nivel de oxigénio
da agua, prejudicando a vida de espécies
animais e vegetais. Este processo de
eutrofizacdo pode ter relacdo com os esgotos in
natura que sdo lancados no leito do Rio
Aracoiaba.

I1l. O valor da Demanda Bioquimica de Oxigénio
(DBO) da agua do Acude Aracoiaba, também
apresentou um nivel acima do valor estabelecido
pela resolucdo do CONAMA 2005. Isto
fortalece a constatacdo do baixo nivel de
oxigénio nas &guas analisadas pela COGERH,
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além de reforcar a comprovacdo da existéncia
de poluicao nestas aguas.

IV. O pardmetro de densidade de cianobactérias
apresentou valor bem acima dos padrbes
estabelecidos pelo CONAMA. A presenca de
um alto nivel de cianobactérias em um ambiente
aquatico, pode comprometer a qualidade da
4gua através da producdo de cianotoxinas. De
acordo com o Ministério da Satde (2006) “...as
toxinas neurotoxicas e hepatotoxicas sdo 0s
principais agentes tdxicos produzidos pelas
cianobactérias, e causam sérios danos & vida
animal e a satde humana, quando presentes em
aguas de recreacdo e/ou consumo.

Ainda sobre as cianobactérias, o Ministério da
Saude através da Portaria de N° 2.914, de 12 de dezembro
de 2011, conhecida como portaria de potabilidade,
estabelece no Art. 40 - § 4° desta Portaria “Quando a
densidade de cianobactérias exceder 20.000 células/mL,
devem ser realizadas andlises de cianotoxinas na agua do
manancial, no ponto de captagdo, com frequéncia
semanal”. Esta medida visa analisar a qualidade da agua
com a finalidade de avaliar os riscos a saide humana.

V. A 4gua do Agude Aracoiaba também
apresentou um nivel de fosforo total acima dos
padrdes recomendados pelo CONAMA. O
excesso de fosforo no ambiente aquéatico pode
causar a proliferacdo de algas, acender o
processo de eutrofizacdo deste ambiente, e
propiciar a producdo de cianotoxinas que
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representam riscos para a salde dos usuarios
destas aguas.

As alteragBes encontradas na qualidade das aguas
do Acgude Aracoiaba, proporcionaram preocupacfes a
respeito do nivel tréfico destas aguas, considerado alto
para um acude que s6 tem 18 anos de existéncia. Estas
informagdes nos remetem a necessidade de averiguar a
qualidade das aguas dos demais acudes da regido, para
verificar semelhancas e diferencas ou mesmo para
compreender os resultados encontrados, considerando que
reservatérios como o Tijuquinha, desdguam no rio que

International Journal of Advanced Engineering Research and Science, 9(6)-2022

abastece o Agude Aracoiaba, nos periodos em que estdo
sangrando.

A Secretaria dos Recursos Hidricos do Estado do
Ceara, através da COGERH, divulgou relatérios da
qualidade das aguas dos acudes monitorados pela
COGERH, referentes aos meses de abril e maio deste ano
de 2021. Os documentos mostram o estado tréfico das
aguas dos acudes, assim como os parametros de qualidade
encontrados em suas aguas, e utilizados na classificacédo
do estado de trofia das aguas desses acudes. O Quadro 1
mostra a classe trofica da agua dos principais acudes
proximos ao Agude Aracoiaba.

Quadro5 - Classes trdficas dos principais agudes préximos ao Agude Aracoiaba nos anos de 2020 e 2021.

Acude Municipio Classe Trofica | Classe  Trofica | Classe Trofica
Nov. 2020 Fev. 2021 Mai. 2021
Acarape do Meio Redencdo Oligotréfica Hipereutrdfica Eutrofica
Aracoiaba Aracoiaba Eutréfica Eutrdfica Eutrofica
Batente Ocara Eutréfica Eutrdfica Eutrofica
Castro Itapitina Mesotréfica Mesotréfica Eutrofica
Germinal Palmécia Eutréfica Mesotrofica Eutrdfica
Pacoti Horizonte Eutrdfica Eutrdfica Eutrdfica
Pesqueiro Capistrano Hipereutrofica Hipereutréfica Hipereutrdfica
Tijuquinha Baturité Eutréfica Eutrdfica Oligotrofica

Fonte: Adaptado de SRH/COGERH 2021

Para o entendimento da qualidade das aguas
nestes estados troficos, o mesmo relatério da COGERH
traz a definicdo da situacdo das &guas de acordo com a
classificacdo de cada estado trofico. Segundo esse
documento:

1 - Estado Trdéfico Oligotréfico - Possuem
aguas limpas, de baixa produtividade, em
que ndo ocorrem interferéncias indesejaveis
sobre o0s usos da &gua, decorrentes da
presenca de nutrientes.

2 - Estado Trofico Mesotréfico - Sdo aguas
com produtividade intermediaria, com
possiveis implicacBes sobre a qualidade da
&gua, mas em niveis aceitaveis, na maioria
dos casos.

3 - Estado Tréfico Eutrdfico - Sdo os corpos
de &gua com alta produtividade, com
reducdo da transparéncia, em geral afetados
por atividades antrdpicas, nos quais ocorrem
alteragdes indesejaveis na qualidade da agua
e interferéncias nos usos maltiplos.
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4 - Estado Trofico Hipereutrofico - Aguas
afetadas significativamente pelas elevadas
concentracbes de matéria orgéanica e
nutriente, com comprometimento acentuado
nos seus usos, associado a episddios de
floragdes de algas ou mortandade de peixes,
com comprometimento acentuado nos seus
usos.

De acordo com os resultados
demonstrados na Tabela 2, em novembro de 2020 a
maioria dos acudes (62,5%), estavam com suas aguas no
nivel 3 da classificacdo trdfica, confirmando alteragéo na
qualidade de suas aguas. Em fevereiro de 2021, estdo 50%
dos agudes neste nivel 3, e em maio deste mesmo ano,
tem-se 75% dos agudes demonstrados com suas aguas no
nivel tréfico 3, indicando motivo para preocupagdes com a
qualidade das aguas destes agudes. Os dados desta tabela
sdo mais alarmantes para 0 Acude Pesqueiro, que mesmo
apos o periodo chuvoso, se manteve no mais alto nivel da
classificagdo trofica.
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Segundo o referido relatorio da COGERH, foram
realizadas andlises laboratoriais nas aguas dos agudes
préximos ao Acude Aracoiaba, entre 0s meses de maio e
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junho deste ano de 2021. Os pardmetros de qualidade
encontrados nessas analises estdo organizados na Tabela 2.

Tabela 2 — Caracteristicas fisico-quimicas da qualidade das aguas dos principais acudes proximos ao Acude Aracoiaba
nos meses de maio e junho de 2021

N total P total Clorofila-a Cianobactérias
(mg N/L) (mg P/L) (Mg/L) (Células/ml)
Acude Municipio Data
CONAMA CONAMA CONAMA  CONAMA
<127 mg/L 0,020mg/L 10pg/L  20.000 cel/mL
Acarape do Meio Redengao 12/05/21 1,250 0,048 40,78 500.844
Aracoiaba Aracoiaba 13/05/21 1,100 0,037 29,00 280.508
Batente Ocara 23/06/21 1,490 0,055 41,27 391.119
Castro Itapitina 16/06/21 2,150 0,137 43,57 72.207
Germinal Palmécia 11/05/21 1,000 0,082 33,11 62.296
Pacoti Horizonte 18/05/21 1,290 0,086 24,38 155.740
Pesqueiro Capistrano 26/05/21 2,760 0,088 13,68 2.003.375
Tijuquinha Baturité 26/05/21 0,880 0,068 4,55 19.762

Fonte: Adaptado de SRH/COGERH 2021

Os resultados das andlises dos padrdes de
qualidade das aguas dos principais agudes proximos ao
Acude Aracoiaba, revelaram divergéncias significativas
nos padres de qualidade encontrados, quando
comparados com o0s padrfes recomendados pelo
CONAMA 2005. Com relacdo ao nivel de nitrogénio,
50% dos acudes se encontram fora dos padrdes do
CONAMA. Com relagdo ao fosforo, 87,5% dos agudes
apresentam valores acima do esperado. Sobre o nivel de
clorofila-a encontrado nas aguas destes agudes, também
87,5% dos acudes apresentam divergéncias nos valores
encontrados. O caso é ainda mais preocupante, quando se
trata do ndmero de cianobactérias presentes nas aguas
analisadas, 100% dos acudes mencionados na Tabela 3,
possuem elevada quantidade de cianobactérias em suas
aguas, com destaque mais uma vez para 0 agude
Pesqueiro, que apresenta um resultado mais de 100 vezes
acima dos valores recomendados pelo CONAMA.

Ainda com relagdo a quantidade de
cianobactérias presentes nas aguas desses agudes, os dados
da Tabela 3 revelaram que o acude Acarape do Meio

www.ijaers.com

ocupa a segunda posicdo mais critica, apresentandoum
resultado mais de 25 vezes acima dos valores
recomendados pelo CONAMA.Entre 2012 e 2016,
Berthyer Peixoto Lima realizou uma pesquisa sobre a
Bacia Hidrografica desse acude e de acordo com a
pesquisa o autor afirmou:

O reservatério Acarape do
Meio apresenta uma entrada
de carga de fosforo atualmente
em 13,7 ton/ano, segundo o
modelo QUAL-UFMG, o que
proporcionou uma
concentracdo de fésforo na
bacia hidrulica de 0,193 mg/I
ou 193 mg/m3, portanto muito
acima dos 30 mg/md
estabelecido como  limite
maximo para a classe 2,

conforme resolucéo
CONAMA 357/2005. (LIMA,
2016)
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Considerando o0s resultados apresentados por
Lima (2016), e sabendo que o principal efeito do elevado
nivel de fosforo presente na superficie das aguas, é o
processo de eutrofizacdo com a proliferacdo desenfreada
de algas e o surgimento de cianobactérias e, considerando
ainda os resultados apresentados nas Tabelas 2 e 3,
percebe-se que o Acude Acarape do Meio é carente de
atencdo e de cuidados, pois mesmo ndo se apresentando
em nivel critico continuo, esse agude, assim como 0s
demais que se encontram no nivel 3 de eutrofizacdo e que
ultrapassaram os limites dos valores recomendados pelo
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comprometer ainda mais a qualidade dessas aguas e
consequentemente, 0 seu UsO.

Os resultados encontrados nas Tabelas 2 e 3, nos
remete a algumas indagacgdes a respeito dos motivos pelos
quais, em alguns acudes a qualidade das aguas estdo mais
alteradas do que em outros. E considerando que, alguns
rejeitos poluentes vao se acumulando nos reservatorios ao
longo dos tempos, se fez necessario saber o tempo de
construcdo desses agudes, para saber a idade de cada um, e
a forma de uso de suas aguas, informacbes que se
encontram na Tabela 4.

CONAMA, podem chegar a situagBes piores e
Tabela 4 - Idade dos principais agudes préximos ao acude Aracoiaba e a utilizacdo de suas aguas.
Forma de uso das &guas
2 IS
2| o
G c ¥,
E| 3 g
2| E1 8] @ S
< S| | ol 8 = 2
£ S| 8| 8| 2 2 S
2 S |2l gl g|E 3 N
. S < 8| 5| 6| Wxm & g
£ = N S | £19]19| 2 & = ®
o z2 | g S || 8| 8| 8E = =
2 8 = 2 |E|g|8|58| |5 | ol el5
2 = s |3 2 |85 81288 325 5|3
3 S o 3s 3 w| 2| 2| o8| S| 2= gl 28
o < = < 3 21 8/8| 88|21 88 3|ls| 5
< ) < = a Slele| S0l E g8 Eldl<g
Acarape 1924 | 97 anos | EJ E |E J J - J |J EJ
do Meio 31.500.000
Aracoiaba 2002 | 19anos |EM |E |E | E EJ EJ E |- |]J E
170.700.000
Batente 1998 | 23 anos E |- - - E |- - - E
28.900.000
Castro 1997 | 24 anos | EJ E |E |E EJ E - |E |E
63.900.000 E
Germinal 2.014.427 2017 | 4 anos J - - - - - - E
Pacoti 380.000.000 | 1981 | 40 anos - |- - E |- - J |- -
Pesqueiro 8.200.000 2008 | 13 anos | EJ E |E |- - EJ E |- |- EJ
Tijuquinha 881.235 1917 | 104 J |- |- |- - - - |- |E
anos

Presenca da atividade:

E — No entorno do agude

J—Ajusante doacude M - A montante do agude

Fonte: Adaptado de Matriz dos Usos Multiplos dos Agudes - Portal Hidrologico do Ceard, e Atlas Eletronico dos Recursos

Hidricos do Ceara. 2021

As informacdes contidas na Tabela 4 nos permite
fazer algumas pontuacBes que possivelmente sejam
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responsaveis, pelos motivos das divergéncias detectadas
pela COGEHR, na qualidade das aguas desses acudes.
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No Quadro 5, notou-se que dos 8 acudes
caracterizados, o Agude Pesqueiro foi 0 Gnico a se
apresentar no Estado Trofico Hipereutrdfico, o
maior nivel das Classes tréficas, mostrando que
as aguas estdo significativamente afetadas por
elevadas concentracdes de matéria organica e
nutrientes. Entre os possiveis motivos que
justificam esta situacdo, estdo o uso domeésticos,
recreacdo, irrigagdo, piscicultura intensiva e
agricultura de vazante, em que todas estas
atividades estdo sendo realizadas no entorno do
acude. Acrescente-se a isto, o fato de que a
montante  deste  agude  existem  muitas
comunidades e ainda a cidade de Aratuba e que,
em nenhum desses povoados, ou na cidade, existe
saneamento béasico, e portanto, os residuos
produzidos por eles, escoam para 0 rio que
abastece esse acude. Entende-se que o Pesqueiro
& um agude razoavelmente novo para estar com a
qualidade de suas aguas tdo alteradas, mas
também é preciso considerar que ele é um agude
pequeno, e sua pouca capacidade de acimulo de
agua, favorece uma maior contaminacdo em
menos tempo.

Verificando o Quadro 5 e a Tabela 2, foi possivel
observar que na Ultima andlise, o Acude
Tijuquinha foi classificado no menor nivel das
classes troficas, o Estado Trdfico Oligotréfico
onde as aguas sdo consideradas limpas.
Analisando o contelido da Tabela 4, vemos que
esse agude é o menor de todos os 8 agudes
analisados, e também é o mais velho dessa lista,
dois fatores desfavoraveis a sua situagdo atual, no
entanto, a mesma Tabela 2, mostra que das dez
formas de uso das &guas contidas nesta mesma
tabela, o Tijuquinha possui apenas trés, e destas,
apenas duas sdo praticadas no seu entorno. Ainda
¢ preciso ressaltar que esse agude esta localizado
acima do nivel da cidade de Baturité e, portanto,
ndo recebe os esgotos produzidos por esta cidade.
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Outro fator a ser considerado é que, sendo o
Tijuquinha um agude bem pequeno, ele pode
transbordar com mais facilidade, e com isto,
renovar as aguas acumuladas.

A classificacdo do Acude Germinal no terceiro
nivel trofico, também é motivo de preocupacao.
Esse acude possui apenas 4 anos de existéncia, e
esta na mesma classificacdo tréfica que os outros
acudes de mais 20 anos e até de quase 100 anos
como o Acarape do Meio. A situacdo ainda piora
quando se percebe que apenas duas atividades
sdo realizadas em seu entorno. O entendimento
da condicdo das 4guas do Germinal passam entéo
a percorrer pelos possiveis fatores: a) Com
relacio aos demais acudes pesquisados, o
Germinal é considerado um agude bem pequeno,
com isto, a quantidade de agua que pode
acumular é pouca, e isto possibilita a
contaminagdo de suas 4guas em menos tempo; b)
Uma das atividades realizadas no seu entorno, é a
agricultura de vazante, e essa atividade
normalmente é realizada com o uso de
agrotoxicos e fertilizantes, produtos que escoam
até os reservatérios de 4gua, e alteram sua
qualidade; c¢) Outro fator agravante nos
municipios dessa regido, é a falta de saneamento
basico, e nesse contexto, todos o0s residuos
produzidos pela populacdo, sdo lancados em
lixGes ou no leito dos rios, e em ambos 0s casos,
chegam até os agudes que recebem as aguas de
rios, riachos e cOrregos, muitas vezes ja
contaminadas.

Com o intuito de verificar quais a¢des estdo sendo

realizadas para garantir a preservacdo e conservacdo do
meio ambiente, e da qualidade das 4guas consumidas pela
populacdo de Aracoiaba, e também de alguns municipios
vizinhos, foram realizados novos questionarios com 0s
6rgdos e entidades de fiscalizacdo e controle da qualidade
da 4gua do Acude de Aracoiaba, perguntas e respostas
organizados no Quadro 6.

Quadro 6 — Questionario da Comissdo Gestora do Acude Aracoiaba; Comité de bacia; COGERH; Ematerce e Secretaria do
Meio Ambiente de Aracoiaba.

-Conscientizar

pelo Comité de

Comité de Bacia

CA C.B c.C S.D Entrevistado D
Comissio  Gestora Comité da Bacia Secretaria do Meio

1 . Metropolitana COGERH Ambiente de | Ematerce
Acude Aracoiaba .

de Fortaleza Avracoiaba

-Fiscalizar desmatamentos | - Diz que as |-A COGERH é | -No momento, a - Presta assisténcia e
e outras degradacdes na | acdes secretaria Secretaria ndo estd | acompanhamento aos
area de APP; desenvolvidas executiva do | desenvolvendo agricultores,

nenhuma agéo propriedades e

www.ijaers.com
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populacdo para que ndo
poluam o agude;

-Fazer palestras com o
objetivo de conscientizar
0s municipes a respeito do
valor deste agude;

-Fiscalizar e zelar pela
qualidade da agua do
acude; -Fazer 0
monitoramento da

qualidade das é&guas do
acude;

-Zelar pela preservacdo
ambiental da éarea do

Bacia sdo
pensadas em
nivel macro, e
portanto, séo
relacionadas aos
recursos

hidricos de

todos os acudes
que compdem a
Regido
Metropolitana
de Fortaleza e
néo
especificamente
sobre o Acgude

que é responsavel
pelo
gerenciamento
dos recursos
hidricos junto a
COGERH;

-Trabalha com as
Comissoes
Gestoras que sao
bracos dos
Comités de Bacia
em cada
reservatorio.

relacionada ao
Acude Aracoiaba.

-Esta aguardando as
acles do Governo
do Estado
relacionadas a
liberacdo do Projeto
AJA — Agente
Jovem Ambiental,
para desenvolver
projetos ambientais,
acompanhar o
desenvolvimento
das atividades
agricolas na area do

comunidades;

- Faz 0 acompanhamento
do plantio, do plano de
manejo, e
desenvolvimento das
plantacdes;

-Intervém junto com os
agricultores no combate
de pragas e doencas da

lavours;

-Acompanha o processo
de colheita e pds
colheita, tanto na
producéo vegetal como

entorno do agude; Aracoiaba. entorno do Acude, e na producgéo animal,
-Deliberar sobre a fazer a fiscalizagdo | - Faz 0 acompanhamento
liberacdo da outorga para das degradac@es das familias no acesso as
0s usuarios das aguas do existentes no Rio politicas publicas, como
acude; Aracoiaba a assisténcia ao
-Tomar decisdes a respeito Programa Ora de Plantar.
da quantidade de agua que
deve ser liberada para
outros municipios.
Sim Sim Sim Sim Sim
Sim Sim Sim Sim Sim
Quando recebem - ko d -Orienta.
dendncias, AR Aconselha;
encaminham uma | Nfracao; ’
-Fez dentncia  ao fiscalizagdo, e se | -Lacra a  area | -Compartilha as
Ministério Pablico, e na | Denlincias necessario queesta sendo | experiencias exitosas
Delegacia Ambiental recorrem a | degradada; fazendo intercambio de
i . agricultores com éreas
Sowaria ou @ | -Suspende o servigo cgltivadas de forma
SEMA, OU | jrregular.
IBAMA. correta.

Fonte: Autora, 2021.

Dos cinco 6rgdo entrevistados, trés deles vem
desenvolvendo acBes diretas relacionadas aos cuidados
com o Acude Aracoiaba. De acordo com as informac6es
fornecidas por estes 6rgéaos, todos eles conhecem a respeito
das poluicBes e degradacbes ambientais existentes neste
municipio, e todos afirmam que tomam as medidas
cabiveis quando informados da existéncia delas, como
também reconhecem os danos causados por estes fatores e
a necessidade de se tomar medidas urgentes para
solucionar o problema.

(AVA CONSIDERACOES FINAIS

www.ijaers.com

Os fatores de poluicdo e degradacdo
ambiental encontrados causam impactos negativos no meio
ambiente e contribuem com a perda da biodiversidade
local, e consequentemente também prejudicam a
sustentabilidade de algumas familias que dependem de um
ambiente equilibrado e saudavel para produzir seu
sustento, como € o caso do mel de abelha que era
produzido por agricultores familiares neste municipio, e
era fornecido para as escolas através da agricultura
familiar, e que a destruicdo das matas impossibilitou a
continuidade desta atividade tdo importante.

Pela caracterizagdo fisico-quimica do
Acude de Aracoiaba e demais agudes préximos é patente a
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necessidade de implantacdo de saneamento basicos nas
cidades, destacando a necessidade de sistema de
tratamento de esgoto antes de envio aos leitos os rios.
Espera-se que este trabalho possa colaborar com os 6rgdos
municipais e estaduais do Estado do Ceara nas medidas de
protecdo das aguas desses agudes para que mantenham sua
importancia socioeconémica para a regiao.
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Abstract— Foodborne Diseases are caused by the ingestion of food that
is unsafe for consumption, occurring at any stage in the production chain
or even in the preparation phase of the final product at the consumer's
home. . A mussel marketing product in the State of Pard has an
implementation and functioning to obtain this quality and insurance for
public health. In order to identify the presence of Escherichia coli and
coliforms for mussel mussels in natura in the Ver-o-Peso Belém do Para
market, microbiological examinations of the mexiethylene Kit Aquatest
coli, and eosin blue culture medium were performed. The results show
100% of the samples confirms the presence of total coliforms and 90% of
sample presence of E.coli, then the counts obtained results greater than
> 100 CFU/ml. It is stated tat least 90% are outsideof the standards
established by current legislation. The microbiological food standards of
RDC 331 are indicated,In stages, microbiological food standards are
indicated that are taken into account within the current legislation with a
purpose of handling.

l. INTRODUCTION

Mussel fishing is one of the most productive activities,
being developed in various regions of the world, including
Brazil and the State of Para for production and consumption
in different regions (Duarte et al., Rosa, 011). According to
FAO (Food and Agriculture Organization of the United
Nations), in 2009, the consumption and cultivation of

bivalves had a relevant growth in the world.

For bacteria, the Brazilian legislation,

www.ijaers.com

through the
Resolution of the Collegiate Directorate RDC 12/2001, of
the Sanitary Surveillance Agency (BRASIL, 2001),
demands sanitary microbiological standards for food, where
coliforms must be tolerated at 5 x 10 /g in temperature of
45 °C; Coagulase positive staphylococci/g: in quantity of

10%; Absence of Salmonella sp. in 25g:, determining that
Escherichia coli and/or total coliforms is an indicator of
microbial contamination of fecal origin.

Fecal coliforms in water are highly correlated with
fecal contamination by animals and humans, making them
indicators of contamination, since mussels are filter feeders,
concentrating microorganisms and are represented in
particular by E. coli, whose presence corresponds to 90% of
the checks (Lima, 2012).

According to the National Program for the
Hygienic and Sanitary Control of Bivalve Mollusks
(PNCMB) in conjunction with the Ministry of Fisheries and
Aquaculture (MPA), it establishes analysis procedures in
the collection of bivalve mollusk samples so that the food is
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free of pathogenic microorganisms, toxins, or metabolites
in quantities that cause damage to the consumer's health.

The genus Mytella belongs to the family Mytilidae
and is native to Central and South America. They are filter-
feeding organisms and, due to their physiological
characteristics, are susceptible to the accumulation of
various microorganisms and biotoxins (Martins, 2020).

Based on the above, the present work aims to
evaluate the hygienic-sanitary conditions through
microbiological analysis of fresh mussels sold at the Ver-o-
Peso market in Belém, Paré.

1. MATERIAL AND METHODS
2.1 Location and sampling

The present study was carried out at Ver-0-Peso
Market, located in the city of Belém-Para. 900 g of raw
mussel material (Mytella charruana) were collected,
packed in an isothermal box at 4°C and sent to the
Bromatology and Clinical Analysis Laboratories of the
University of Amazon - UNAMA (Belém-PA) and in the
Rural Federal University of the Amazon for microbiological
analysis.

2.2 Microbiological and parasitological analyzes

The presence and absence of total coliforms and E.
coli in the water from the mussel raw material content
(conservation ice + cell content), were evaluated with the
Aguatest coli Kit, obtaining 25g of mussels in each sample
and homogenized with 100 ml of saline water collected in
sterile flasks added with 0.1ml of EDTA and incubated at
37°C in the oven chamber for 24 hours in the Bromatology
Laboratory of UNAMA. Samples positive for Total
Coliforms are visually detected by viewing the yellow
coloration and the presence of E. coli is detected by the blue-
green fluorescent coloration when the sample is exposed to
UV light from the (Vilber Lourmat Transilluminator) and
also for confirmation, the colonies were counted on eosin
blue methylene agar - EMB (Laborclin) culture medium,
Gram staining was performed later with viewing under a
microscope.

Approximately 10 mL of the first dilution of
distilled water was used for each sample for parasitological
analysis. Initially, direct examination was performed. For
this, a drop of the samples from the bottom - the Falcon tube
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- was transferred to a glass slide, adding a drop of Lugol's
dye, followed by observation under an optical microscope.
Subsequently, The membranes were then washed by
vigorous shaking with Tween 80 detergent and left to stand
for three hours. The water resulting from washing the
membranes was subjected to the centrifugation-flotation
method in zinc sulfate (Faust's technique adapted for the
investigation of parasites in water), and the floating material
was stained with Lugol's stain and examined under a
common optical microscope at 100- and 400-fold. The
samples were taken in triplicate for reading by microscopy
(FREITAS et al., 2015).

' ™
Mussel
collection
L @ A
'd ™
Transport
(styrofoam)

L "y
' ™
sample
fragmentation
'd ™
sample + drop (lugol
dye)

I

microscope view

1. RESULTS
3.1 Microbiology Analysis

The results obtained in the analysis with the Aquatest Coli
kit, 100% of the samples visually presented yellow color
confirming the presence coliforms and 90% of sample
presented blue-green fluorescence collor detecting E.coli,
only the mex 6 didn”t show this bacteria, as results in Figure
l.

In the microbiological analysis by inoculation on EMB agar
medium, all samples showed results greater than > 100
(CFU), as shown in Figure II.
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Fig.l. Samples visualized through the Vilber Lourmat Transilluminator (UFRA)
Photo: The authors

8

Fig.ll. Growth of sample colonies on EMB agar medium (Laboclin)
Photo: The authors

To confirm the colonies of E. coli bacteria, the colonies were viewed under a microscope, as the results showed that 100%
had colonies of Gram negative bacteria, as shown in figure I11.

9y

Fig.lll. Presence of Gram negative bacilli colonies visualized under the microscope

Photo: personal file

Table 2. Results of the 11 mussel samples for presence and absence of E.coli

MEX 1 YES YES >100
MEX 2 YES YES >100
MEX 3 YES YES >100
MEX 4 YES YES >100
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MEX 5 YES
MEX 6 YES
MEX 7 YES
MEX 8 YES
MEX 9 YES
MEX 10 YES
MEX 11 YES

Source: personal file

3.2 Parasitological Analysis

International Journal of Advanced Engineering Research and Science, 9(6)-2022

NO >100
NO -
YES >100
YES >100
YES >100
YES >100
YES >100

Presence of Nematopsis spp. belonging to the phylum Apicomplexa were observed in parasitophorous vacuoles of phagocytic
cells (phagocytes), found mainly in the mantle of Mytella charruana.(figure 1V)

\

Fig.1V: Nematopsis is a gregarine genus Apicomplexan in the family Porosporidae

Source: personal file

V. DISCUSSION

The samples analyzed are above the standards set by current
legislation, which allows up to 7 CFU/g in one sample.
According to the most current RDC 331 of 2019, it is
mandatory to record the presence of E. coli, through an
analytical report.

According to the PNCMB(National Program. Hygienic-
Sanitary Control of Bivalve Molluscs), the Interministerial
Normative Instruction No. 7, determines that thermotolerant
coliforms are indicators of food contamination at room
temperature, in addition to indicating in the temperature
control during transport and storage processes (Oliveira,
2020).

Microbiological species included parasites and bacteria:
Nematopsia and E.coli, respectively. As reported by Boehs
2012, parasites of the genus Apicomplexan and bacterial
contaminants in culture water are commonly found in

www.ijaers.com

mussels. The impacts of the presence of these contaminants
can be significant to the sustainability of aquaculture
production (SHINN, et al., 2015).

The presence of total and thermotolerant coliforms in the
samples may be related to several factors, such as hygienic
conditions, sanitary quality of the water from which the
shellfish are taken, handling and conservation of the product
(Nascimento, 2011).

Regarding microbiological diversity, many aquatic animals,
when presenting parasitic infections, present bacterial
infections. Bacteria in the liver have a symbiotic
relationship with external and internal parasites, among the
functions; nutritional role, immunomodulatory property and
contribution to pathogenesis (Rausch et al., 2013)

V. CONCLUSION
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In view of the results found, it is suggested visibility in the
Brazilian legislation on the criteria for evaluation of the
quality of bivalves according to the PNCMB allied to
ANVISA, regulatory bodies of sanitary production and
evaluation at public health level, of animal products. It is
recommended that this evaluation be based on analyses of
the bacteriological contamination of these bivalves, both for
exploitation and marketing and for consumption.

Since animals filtering biological particles from the water
are possible, with bacteria and contaminants of superior
quality to a microbiological quality.
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CLAUDEMIR ANIZ AND MUSTAPHA RACHIDI

Instituto de Matemidtica INMA, UFMS, Av. Costa e Silva
Cidade Universitaria, Campo Grande - MS - Brazil

ABSTRACT. In this study we display a process for inverting the generalized Van-
dermonde matrix, using the analytic properties of a fundamental system related
to a specific linear difference equations. We establish two approaches allowing
us to provide explicit formulas for the entries of the inverse of the generalized
Vandermonde matrices. To enhance the effectiveness of our the approaches, sig-
nificant examples and special cases are given.

Key Words: Generalized Vandermonde matrix; Inverse of the generalized Vander-
monde matrix; Linear difference equations; Analytic formulas; Fibonacci funda-
mental system.
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1. INTRODUCTION

The usual Vandermonde systems of equations of order r is given by,
I8
Z)\?xi:vn, n=0,1,...,r—1, (1)
i=1

where the z; (1 < i < r) are the unknown variables, the \; (1 < i < r) are distinct real
(or complex) numbers and the v, (0 < n < r — 1) given real (or complex) numbers. Let
m; > 1(1 <1i < s)be sintegers and \; (1 < < s) be distinct real (or complex) numbers.
For a given real (or complex) numbers v, (0 < n < r — 1), where r = my + - - - 4+ ms, the
related generalized Vandermonde systems of equations is defined as follows,

m;—1

S
Z Zwivjnj A =v,, n=0,1,...,r—1, (2)
§=0

i=1

where the z; ; (1 <7 < 5,0 < j < m; — 1) are the unknown variables. The generalized
Vandermonde system of equations is also known in the literature as a nonsingular usual
Vandermonde system. The generalized Vandermonde systems (1)-(2) appear in several
topics of mathematics such that the linear algebra, numerical analysis and polynomial

e-mails addresses: claudemir.aniz@ufms.br, mustapha.rachidi@ufms.br, mu.rachidi@gmail.com.
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approximation or interpolation. They also own several important applications in var-
ious areas of applied sciences and engineering like signal processing, statistics, coding
theory and control theory (see for example [8,10, 14], and references therein). In order
to solve Vandermonde systems (1)-(2), several methods have been provided in the lit-
erature (see, for instance, [2,6,11,12,16,20]). It was shown that solving these systems
is related to the inverses of their associated matrices, called also usual and generalized
Vandermonde matrix, respectively. For inverting the usual Vandermonde matrix, several
methods have been considered in various studies (see [2,6,9,11,17,19], and references
therein). The search for an efficient approach for computing the inverse of the general-
ized Vandermonde matrix, is still an attractive topic, because of its interest in various
topics of mathematics and applied sciences. Especially, two recent methods have been
elaborated in [2,12], for solving the generalized system (2). The process of [2] is base
on the analytic formula (or the so-called analytic Binet formula) of the linear recursive
sequences {vy, }»>0 of constant coefficients and order r, defined as follows,

Up = QoUp—1+ a1VUp—2 + -+ ap_1vp—, for every n > r 3)
Up = Qp for n=0,1,....,r—1, 4)

where aq, ..., a,—1 are the coefficients and «y, ..., a,_1 are the initial data. That is, the
analytic formula of sequence (3)-(4), is given by,

S mq-,—l
va=>_ | D2 B | A (5)
i=1 \ j=0

where the \; (1 < i < s) are the roots of the (characteristic) polynomial P(z) = 2" —
apz" "1 —---—a,_1, of multiplicities my, ma,..., ms, respectively. The scalars Bij(1<i<s,

0 <j <m; — 1) are obtained by solving a linear system,

s m;—1
S D B | M =an 0<n<r-1. ©
i=1 \ j=0

We show that the system of equation (6) is nothing else but a generalized Vandermonde
system (2). Indeed, the unknown variables z; ; (1 <7 <'s,0 < j < m; — 1) are identified
to the scalars 3; ; (1 < i < 5,0 < j < m; — 1), namely, the two systems (2) and (6) are
identical. Therefore, exhibiting explicit compact analytic formulas (5) for the general term
v, namely, explicit formulas for the scalars ; ; (1 < i < 5,0 < j < m;—1) without solving
the generalized Vandermonde system (2), will permit us to establish explicit formula for
the solution of this system, or equivalently, the entries of the inverse of the associated
generalized Vandermonde matrix.

This study concerns the implantation of a process for computing explicit formulas for
the entries of the inverse of generalized Vandermonde matrix, through knowledge of the
analytic formulation (5) of the fundamental system related to Expression (3), considered
as a difference equation. To reach our goal, we exploit the recent studies of [1,3] in order
to set up two approaches which make it possible to highlight a new explicit form of the
analytical formula (5) of v, namely, we are going to exhibit new explicit formulas for

the scalars 3, ; (1 < i < 5,0 < j < m; — 1), and by the way we set out the inverse
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of the generalized Vandermonde matrix, or equivalently we solve the the generalized
Vandermonde system (2). In order to better understand our results, we will exhibit some
special cases and illustrative examples. Finally, we analyze and discuss the results issued
from our two approaches, by comparing them with the literature, especially with results
of [2,12].

The remainder of this paper is organized as follows. Section 2 in devoted to the prop-
erties of the fundamental system of Equation (3) and its related dynamic solution. Some
explicit compact analytical formulas of the dynamic solution are proposed. Section 3 con-
cerns the process of construction of the inverse of the generalized Vandermonde matrix,
with the aid of the analytical expression of the fundamental system of Equation (3). The
two main results on the inverse the generalized Vandermonde matrix related to the the
generalized Vandermonde system (2), are provided in Section 4. Analysis and discussion
are considered in section 5. Finally, conclusion and perspectives are given in Section 6.

2. EXPLICIT ANALYTIC SOLUTION OF THE DYNAMIC SOLUTION OF (3)

2.1. Fundamental system and its dynamic solution. Let Sﬂ(g) (ag, - - ., ar—1) be the K-vector
space of finite dimension r, of solutions of Equation (3) of coefficients ay, ..., a,—1 # 0.
Let {{v'”},50; 0 < p < r — 1} be the family of sequences of Sﬂg)(ao, ... a,_1), indexed
by p (0 < p < r — 1) defined as follows,

vﬁbp) = aovr(ﬁl + alv,(LpEQ + -4 ar_lv,(lp_)“ for n > r, %
oP = Sp.n for0<n<r—1.

Namely, this family {{vﬁlp )}nzos 0 < p < r — 1} represents r copies of sequences (3) with

mutually different sets of initial values, viz. USZ’ ) — opn (0 <n<r—-1,0<p<r-1),

where ), is the Kronecker symbol. For every {v,},>0 in Sﬂ(g)(ao, ...,ap—1) of initial
r—1

data a, ..., a,—1. Let {wy,}n>0 be the sequence defined by w,, = Z apvﬁf’). Then, as
p=0

a linear combination of the {vﬁlp)}nzo, we can show that {wy, }»>¢ is in Sg)(ao, ceyQpo1),

moreover we have w, = oy, for 0 < k < r — 1. Therefore, using Lemma 2.1, we can
r—1

verify that v,, = w,, for every n > 0, namely, v, = Zapv,(f’), for every n > 0. On
p=0

r—1
the other side, suppose that Z ozpvﬁf’) =0, for every n > 0. Since vT(lp ) — Opn, for 0 <

p=0
r—1

n < r — 1, we show that Z apvﬁf’) =a, =0for 0 < p < r — 1. Therefore, the family
p=0

{{v,(lp)}nzo; 0 < p <r — 1} is a basis of the K-vector space Eﬂg)(ao, ..., ap—1). The family

{{vﬁf ) tn>0; 0 < p <r—1}isknown in the literature as the fundamental system of Equation

(3), or the Fibonacci fundamental system of Equation (3).

For reasons of utility, we first state the following elementary lemma, concerning the

equality of two elements of the space 8]]{(7" ) (ag,...,ar_1).
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Lemma 2.1. Let {v,}n>0 and {wy}n>0 be in é'g)(ao,...,ar_l). If vy = wy, for

k=0,1,...,7 — 1, then, we have v,, = wy, for every n > 0.
The proof of this lemma is done by simple reasoning by induction.

Among the element of the fundamental system (7), the next theorem shows the closed

relation  between {vﬁf_l)}nzo and the other elements {USZ’ )}nz(] for
p=0,...,7r—2.

Theorem 2.2. Let {{vﬁlp)}nzo; 0 < p < r—1} be the fundamental system of Equation (3). Then,
for every p, withp =0, ...,r — 2, we have,

vép) = Qr—p— 1U£Lr 11) +ar— pv’ELT 21) +ooot ar—w?(zr:plf)l’ ®

for every n > r.

Proof. Let first recall that the sequences {UﬁLp ) }n>0 are defined by (7), namely,

vﬁlp)zépnforp,n:O co,r =1,
vr(lp) —aov() —l—alv( )2—}—---—|—ar,1v,(ﬁr forn > r.

Let {wg])}nz() be the sequence defined by w(()o) =1 and wﬁP) = q,_ 10( U We show that

{w7(10) }n>0 satisfies Equation (3), with initial data,

(0) (r— )

wy’ =1and w® = a, 10\ 7 =0, forevery 1 <n <r— 1.

Therefore, using Lemma 2.1, we derive w( ) = 1)7(1 ), for every n > 0, namely, we have
(0) MG

vp = ap_1v,_, ,foreveryn > 1. Forp =1, let {wn }n>0 be the sequence defined by

w[()l) =0, wgl) = 1land wg) = Gp_ gv( 2 (r 21)

It is clear that wg) = Qp_oV ( ) + wﬁL )1,

(3), with initial data,

+ ar—1v,

thus the sequence {wn )}nzo satisfies Equation

wél) =0, w%l) =1and wg) = GT_Q’UT(::ll) + wgﬁl =0for2<n<r-—1.

Therefore, Lemma 2.1 shows that the two sequences {wn1 tn>0 and {vnl }n>0 are identi-

(1) (T ) ( )

cal, namely, we have v’ = a,_2v + a,_1v . More generally, with the aid of the

similar argument, for 2 < p < r — 2 we Con51der the sequence {wn }n>0 defined by the
initial conditions w{” = - = w”, = 0, w? =1, and

p—1
w,@ = ar_p_lfu( Dy Ay pv,(f 21) + - 4 ar_qv

We can observe that w?) = a,_ e 1v( Uy w( 1)
(r-=1)

n—p—1-

(r=1)

n—p—1-

, where w7V = a, oD 4. 4

Ap_1V Hence, the sequence {wn }n>0 satlsfles Equation (3), with initial data,

w? = .. J(Dp)l =0, v =land w? =a, w4l D = 0for p+1 <n < r—1.

Hence, by applying Lemma 2.1, we derive that the two sequences {w,(lp ) }n>0and {vgp ) Fn>0

are identical. Therefore, for every p (0 < p < r — 2), we have

fUSLp) = arfpflv( D + ar— pU£LT 21) + -t ar— 1'U£LT pl)l U
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The result of Theorem 2.2 can be also established by induction on p. However, we have

used here an elementary process based on Lemma 2.1 and the fact that Sﬂ(g) (ag,...,ar—1)
is a K-vector space

Expression (8) shows that the sequence {vq(f_l)}nzo will play a central role in the se-
quel. The sequence {v,(f_l)}nzo, is called dynamic solution of Equation (3).

For illustrative purpose, we propose the following special case.
Example 2.3. For r = 4, Expression (3) takes the form
Up = AQUn—1 + Q1Up—2 + A2VUp—3 + a3Up—g for n > 4.

Therefore, the terms vg)), 07(11)/ v,(?) and vﬁf) of the fundamental system are expressed in terms of

(r—1) 3)

the dynamic solution v, ' = vy, ’ under the form,
3 3 3 3 3 3
o = a0V, o) = agol?) + azolVy, 0@ = a1l + asel?y + azel?s,
forn > 4.

2.2. Analytical formulas of the dynamic solution: First approach. Let \; (1 < i < s)
be the roots of the characteristic polynomial P(z) = 2" — apz" ' — -+ — a,_, related
to sequence (3), of multiplicities m1, ma,..., ms, respectively. For every m; > 1 we set
5,[51 ={(ny,...,ng) EN*Y ny - 4tn 1 +ng1+-+ng=m; —k—1}. In[5, Section
4.1], the following expression was considered,

(nj +m; — 1>
W) =0T - ©)
k 1.9 s

.\ \nitmy
gl \ 1<5#i<s (A = Xi)

for0<k<m;—1land1l <7 <s.

Example 2.4. Let r = 7 and suppose that s =3, m; =2, mg =land mg =4. Fori =3,k =1

we have 51[3] = {(n1,n2); n1 +na =4 — 1 — 1 = 2}. Therefore, we have,

<n1+m1—1> <n2+m2—1>
5] — (1) m =2
7 (>\17 )‘Qa )\3) - (_1) Z ()\1 _ /\3)n1+m1 ’ ()\2 _ )\3>n2+m2 ’

ni1+ng=2

ni+1
ni

Therefore, since (m) = 1and ( > = ny + 1, we obtain,
ng

ny+1 1
(A1 = Ag)™F2 (Ag — Ag)m2tl

WAL A 2s) = (-1)° Y
ni+ng=2
The analytic formula of the dynamic solution vV related to the fundamental system
(7), can be expressed in terms of the roots \; (1 < i < s) of the polynomial P(z) =
2 —ap T — o —ap_y, by the previous expressions (9) of the 7,[51()\1, ..., As). More
precisely, we have the following result.
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Proposition 2.5. The analytic expression of the dynamic solution oV is given by the following

m;—1
formula v~ Z ( Z B > Ai', for every n > r, where

=1 =
(r—1) e ML)
Bir = Z s(t,k)T, (10)
t=k M

and the s(t, k) are the Stirling numbers of the first kind.

o

S mi—l
Indeed, from [3, Theorem 2.2], we have v(r N = Z ( Z (

=1

) V. .,AS)> Ark,

for all n > r. On the other hand, it is well known that — =nn-1)---(n—k+

(n—k)!

k
Z s(k,t)n', where the s(k, t) are Stirling numbers of the first kind. Therefore, the
t=0

combinatorial expression (n) can be also expressed in terms of the Stirling numbers of

k

k
) ) n\ nn-1)---(n—k+1) s(k,t)
the first kind as follows ( k:) = I = ;ZO R Thus, we get

S mi—l k [’L] )\ )\
o) = Z ( Z (Z s(k, t)nt> W) A7, for every n > r, or equivalently,

S mi—l mi—l [Z}
S0 3 (Z (Z s(t, kﬂ“M“) n) X!, for every n > .

=1 k=0 t=k

Therefore, the results follows, namely, Expression (10) is established. [J

More generally, the result of Proposition 2.5 allows us to determine the expressions of

(-

N 1) (1 <d < r—1). In summary, we have the following result.

Proposition 2.6. Under the preceding data, ford = 1,...,r — 1, we have

mi—1
Z ( Z CZ] nj> A?, f01’ every n >,

=1

where
mi—l
Cl =71 S (ks (’;) ", (11)
k=j

such that the ﬁg’rk_l) are as in (10).
Indeed, from Proposition 2.5, we derive,
m;—1 m;—1 k k
-y (Z Bl )A” =y Z By Z(.)n%—d)'” A
— J

=1 =1
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s m;—1 mi—1
Therefore, we get vg:dl) = Z ( Z (A d Z BZ ( > 1)k_j dF=I | nd A, which
i=1 \ j=0
allows us to derive Expression (11). [
For reason of clarity, in the following corollary, we consider the special useful case, for

illustrating Propositions 2.5 and 2.6.

Corollary 2.7. Special case s = 2: my > 2 and my > 2. Under the data of Propositions 2.5
and 2.6, suppose that s = 2: my > 2 and mg > 2, then, we have,

- (oo (E )

or every n > r = my + ma, where the (r=1) ,i=1, 2areasin (10) , namely,
y i,k y

Ly & W (A1, oy S W (A1, A
0 =3 sl 22 g ) S LA )
2 Y 2 Y

and the s(t, k) are the Stirling numbers of the first kind. Moreover, for everyd =1,...,r—1, we

have,
mi1—1 mo—1
vg:dl) = Z C’(d nd | N] + Z 02] 95

J=0

(d )

for every n > r = mq + mo, where the C ; are as in (11), namely,

mi1—1 mo—1

o = a7t S (—ykagl Y <k> @ and 0 = 251 37 (—1)kigY Y <l;> &,
=

k=j
such that the ﬁ(T Y and 6; Y are given by (12).

2.3. Analytical formulas of the dynamic solution: Second approach. For a given se-
quence (3), it was shown in [13] that,

v = p(n,r) Ao+ p(n—1,7) A1+ +pn—r+1,r)A_1, (13)
for every n > r, where A; = a,_1v; +--- + a;v,—1 (0 <i <r—1)and

(k0+k'1+"‘+k7-_]_)! k, k kr_
Z ko!kl!.“k’r—l! aooall'”ar—117 (14)

p (nv 7’) =
ko+2k1+-+rky_1=n—r
with p(r,r) = 1and p(n,r) = 0forn < r—1. Let A\; (1 < i < s) be the roots of the polyno-
mial P(z2) = 2" —apz" ' —--- —a,_1, of multiplicities m1, ma,..., ms, respectively. Using
the divided difference techniques and Newton interpolation method, it was established
in [1, Theorem 3.1] that Expression (14) of p(n, ), can be formulated in terms of the roots
Ai (1 <i < s) and their multiplicities my, mg,..., ms as follows,

f o)
p(n,r) = Z m, for every n > r, (15)
i=1
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n—1

with p(r,r) =1, p(n,r) =0 for 0 <n <r—1,and fi,(z) = — i , Where
[T (z—A)m
k=1, k#i
fi(”;) () means the derivative of order k of the function f; ,. Especially, when the roots \;
(1 <4 < s) are simple, namely, s = r and m; = my = --- = m, = 1, Expression (15) takes
the form,
s fz(;”zfl) ()\Z) T )\Zr'zfl
p(n,r) = Z W = Z T ; (16)
i=1 : : =1 I =)

k=1, ki
Expression (16) has been also established in [2,4]. In addition, let {w),},>0 be the se-
quence defined by w,, = p(n+1,r), then Expression (13) shows that {w), } >0 satisfies the
recursive relation (3), and its initial conditions are wy = -+ = w,_o = 0Oand w,_1 = 1.
Hence, the dynamic solution {vg_l)}nzo and the sequence {wy, },>0 satisfy the same re-
cursive relation (3) and own the identical initial conditions. Therefore, Lemma 2.1 shows
that,

oY = p(n +1,7), for every n > 0. (17)

n

Therefore, taking into account Expressions (15) and (17), we derive that the analytic for-
mula of the dynamic solution is given by,

s (mi_l)()\,

0 = p(n +1,7) = Z Ll

£ m, fOI‘ eVery n 2 r, (18)

where the function f; 41 (1 <@ < s) are defined as by f; ,+1(z) =

For m; = 1 wehave m;—1 = 0, therefore, we get ff?;j;l)(a:) = fint1(z) = z

For technical reasons, we set f;,t1(z) = gqn(x)H;(x), where ¢,(x) = «
1

1 (z— A

k=1, ki

For m; > 2, let compute the explicit formula of the derivative of order m; — 1 of the
xn

function f; ,11(z) = . To achieve our goal, we will proceed in two

S

[T (&= Ap)m

k=1, ki

steps. First, let f, g two functions admitting derivatives of order m > 1 on a nonempty
m

subset of R. It is well known that, we have (fg)™ = Z <
d=0
this former formula to f; +1(2) = gn(z)H;(x), we obtain,

@ =3 (i}) (O H @) =Y (’Z}) (myaa™*H" " (2),

d=0

m

g > f(d) g(m_d). Application of



where (n)g =n(n—1)---(n—d+ 1). Since (n)g = ZZ:O s(d, h)n", where the s(d, h) are
the Stirling numbers of the first kind, we show that,

i = 5555 () (S

d=0 d=0 h=0
m d m m
Using the identity Z Z Tap = Z Z x4, for a bi-indexed sequence x4, we obtain
d=0 h=0 h=0 d=h
SAS MY pm-d), \ —d\  hon
fl n+1( T) = hz% ;s(d, h)<d>Hi (x)x n"x". Therefore, for m; > 2 we set x =

A; and m = m; — 1, thus we arrive to have,

mi;—1 /m;—1

mi— Y Y mi — 1 m;—d— — n

o = Y <Z s(d, h)< ; >H§ U d) AL, (19)
h=0 d=h

Second, to improve Expression (19), we will give the explicit form of the p — th derivative
of the function H;(z). For this purpose, we use the following well-known formula,

(fr-forf) ™= > <l<:1 " k)Hf;kj),
coke) £

k1++ks:m

!
where (k1 m k:5> = #’%' and f; : £ — R (1 < j < s) are functions defined

on a subset E # 0 of R, which are n times differentiable, and f®) is the derivative of
order p of the function f. Moreover, for every integer m’ # 0, the derivative of order
p > 1 of the function f(z) = (z — \)™ , is given by f®)(z) = m/(m/ —1)---(m’ — p +

' —1)!
1)(z — A\)™ P, and when m’ = —m with m > 1, we get f)(z) = (_1)p(m(—|-pl)')(x -
m —1)!
A)"™7P. Now, applying the above formulas to the function H;(x), written under the
1 S
form H;(x) = — = H hj(x), with h;(z) = (x — A;)~™, we obtain
[I (@=X)™  j=1j#
=1, j#i
k

Hz(k)(x) = Z <p ) H h (®) Where 5£€] - (p17p2a ---aps) € Ns_l; pr+ -+

~ \P1

[4] j=1,j#i

mj; +pj — 1)!

_ : (P y _ ( Nmp
pi—1 + pit1 + -+ ps = k}. Since, b7 (z) = (1) ] (z — \j) "™ 7P5, for

every j (1 < j # i < s), we derive the following lemma.

Lemma 2.8. For every k > 1and 1 < i < s, we have,

k 5 (mj+p;— 1) i,

=1, j#i
Ek J=1, j#

Summarizing, through Expressions (16), (19) and (20), we can formulate the following

result.
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Theorem 2.9. Let \; (1 < i < s) be the roots of the polynomial P(z) = 2" —apz" "1 —- - —a,_1,
associated to the recursive relation (3), of multiplicities my, mo,..., ms, respectively. Suppose that
for every root \; the associated multiplicity m; > 2 (1 < i < s). Then, the analytic formula of the

dynamic solution is given as follows,
h)(mi ; )H“’“ TOONA ) WAL (21)

1

s m;—1

. 1 m;—1
WS i & (st
i= =0 d=h

for every n > r, where s(d, h) are the Stirling numbers of the first kind and H;(x) = —
[T (z—Ak)m

k=1, k#i
and the Hi(k) (x) are as in (20).
Suppose that for every root \; the associated multiplicity m; = 1 (1 < i < r). Then, the
analytic formula of the dynamic solution is given as follows,

UT(erl) — Z - )‘z , (22)
=1 H ()\1 — )\k)

for every n > r.

We illustrate Theorem 2.9 by the following special case.

Special case: s = m; = my = 2. Let determine the dynamic solution v,(f), when s = m; =
my = 2. By using Equation (21), we infer that,

1

2 1 1 1
2 (Z st.n)(}) Hz“‘d’w»;d) WX} = Qi (n) + Qa(n),
i=1 h=0

d=h
where

1 1
Z (Z (d,h) ( ) (1- d)()\z)X_d> n" AT = B oA + Bi 1AL,
h— h

0 \d=
for i = 1, 2. Since ( O) = s(1,1) = 1 and s(1,0) = 0, a stralghtforward computation

implies that 810 = H{" (M), Bi1 = H{” O, Boo = HY(a), Bon = HY (Aa)A5".
Applying Equation (20), we obtain,
-2 1 2 1
ﬂl,o—m7 ﬂl,l—W Bao = n = M) ﬁQ,l—m.

Therefore, for s = m; = my = 2, the dynamic solution v,(f’) takes the form,

ICYEPYE
for every n > 0.

1
3) Ay

T+ nA} +

5+

1 2
(A1 — A2)2\ (A1 — Ag)3

Let \; (1 < i < s) be the roots of the (characteristic) polynomial P(z) = 2" —agz" 1 —- - —

ar—1, associated to the recursive relation (3), of multiplicities m1, ma,..., ms, respectively.
Without loss of generality, we set,

21 = {\;, root of P(z) withm; = 1}; Z5 = {\;, root of P(z) with m; > 2}.
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Then, combining the two cases (21) and (22) of Theorem 2.9, we get the following general
result.

Theorem 2.10. Let \; (1 < i < s) be the roots of the polynomial P(z) = 2" —apz" 1 —- - —a,_1,
associated to the recursive relation (3), of multiplicities my, ma,..., ms, respectively Then, the
analytic formula of the dynamic solution is given as follows v~ = &) + W for every
n > r, where

m;—1
I8 1 n '8 -
o =) — Az‘””d‘l’v(%):z:<m—1|X:A )
€2 IT (= Xg)™ i€Z
k=1, ki
Tl m; — 1 1
where AY) = " s(d, h)( y >Hf’”"d1)(Ai)A;d, with Hy(z) = — ,
d=h [T (z—Ap)m
k=1, ki
and the Hi(k) (x) are as in (20).
Since the analytic expression of 1)7(1 —p ), forp=1,. — 1, will be useful in the sequel,
the result of Theorem 2.10 allows us to obtain,
" pl) <I>(T) - ‘P;)pa for every n > p,
where
(") AT (r) np
%—pzz E ’\Ijn—p:Z( ZA Ai
i€Zy IT (= Xg)™ €29
k=1, ki

And a similar process used for establishing Proposition 2.6, shows that the expression

m;—1 m;—1 m;—1
Z AET,Z (n — Z Al(rlz (Z <Z) (—p)hk>,can be written under the form Z AET,Z (n—
h=0

k=0 h=0

m;—1 /m;—1

: - AN . . .

p) = E < E (—1)hk < k) AE fz " k) n¥. Therefore, we derive the following proposi-
k=0 \ h=k

tion.

Proposition 2.11. Under the data of Theorem 2.10, for 1 < p <r — 1, we have,

D= ST BN ST BN, forn—p >

1€2 1€ 2o
)\71) m;—1 /m;—1 h

ot 4 = —— 2, = A S (5 o () sl )

IT (A= Ag)m " k=0 \ h=k

k=1, ki

il m; — 1 1

such that AET}B Z s(d, h)( Zd )Hi(m"_d_l)()\i))\i_d, and H;(z) = — ,
d=h [ (z—Ap)m

where the Hi(k) (x) are as in (20).
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For illustrative purpose of Theorems 2.9 and 2.10, we consider the special useful two
cases: s = 2 with my > 2, ms > 2 and s = 3 with m; = mg = 1, m3 > 2. For the first case
we show that Z; = () and Z; = {1, 2}. Thus, we have the following first corollary.

Corollary 2.12. Special case s = 2: m; > 2 and my > 2. Under the data of Theorem 2.10, we
have,

mi—1 /mi—1 ma—1 /ma—1
v,(f_pl):m_l'z<271hk)>nk)\? _1'Z<Z'yghk)>nk/\g‘,
1 k=0 \ h=k mz k=0 \ h=k

hY\
for every n —p > r, with 1 < p < r — 1, where v1(h, k) = (—1)h_k< >A§ ,)lph * and

k
h " - ~ -1 mi]—a— —
Ya(h, k) = (—=1)"F <k> Aév,{p , with A Z < . )Hf 1—d 1)(>\1)>\1 d
el mo — 1 - 1
A7) =D s, h)< 2d >H§m2_d_1)()\2))\2_d/ Hi(z) = — ,and the H*) (x)

k=1, k#i
are as in (20).

For the second, we show that Z; = {1, 2} and Z; = {3}. Thus, we have the following
corollary,

Corollary 2.13. Special case s = 3 with m; = ma = 1, mg > 2. Under the data of Theorem
2.10, we have,

W=D _ MY 4 A"
Un—p (A = A2)( A1 — Az)ms (A2 = A1) (A2 — Ag)ms

2 + Q3(”)7

ms3—1 /m3—1
forn—p>r,withl <p < r—2, where Q3(n) = m3—1' Z (}; 73hk)>nk/\n,

msz—1
v3(h, k) = (—1)"™ k(Z)Agf,lph—k,withAgf;: 3 s(d,h)( 3 ; >H§m3_d_1)()\3))\3dand
d=h

Hs(z) = ;, such that the HZ-(k) (x) are as in (20).
(:IZ - )\k)

[

k=1

3. CONSTRUCTION OF THE INVERSE OF GENERALIZED VANDERMONDE
MATRIX VIA THE ANALYTIC FORMULA (5)

We have exhibited the close relation between the analytical form of sequences (3) and
the generalized Vandermonde systems, through the equivalence of the two generalized
Vandermonde systems (2) and (6). This section is devoted to the process of constructing
the inverse of the generalized Vandermonde matrix, using the analytic formula (5) of the
elements {v(p ) }n>0 of the fundamental systems (7).

We first introduce some useful notations, allowing us to introduce the generalized Van-

dermonde matrix and to study its inverse. Let C-vector space of the polynomials C[z],
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d
and consider the derivation degree Dp(z) = zd—i(z) Let po, p1, ..., pr—1 be in C|z] and

f:C — C", the valued vector function defined by,

f(Z) = (pO(Z)7p1(Z)7 e 7p1“—1(z))T’

where (70,71, -..,7%—1)! denotes a vector column. We extend the derivation degree to
the preceding vector function as follows,

Df(z) = (Dp()(z)¢ Dpl (Z), ) Dprfl(z))T-
More generally, we have D®) f(2) = (D®py(2), DFp,(2),...,D®p,_1(2))T, for every
k>0, where DO =14, DV =D, .., D® = Do...oD, k times, for k > 2.
Let A\1,..., Ay benon-zero distinct s complex or real numbers, and s integers my, ..., ms,
withr =mj +--- 4+ m,. Let C': C — C" be the valued vector function defined by,

C(z)=(1,2,...,2 HT, where z € C.

For every k > 0, we consider the family of vector columns,

i =C () = (LA, . 0 D fork =0
{c () = (1A A7, AT for 23)

B = DO = (0,0, 2502, .. (r — DFATYT for k > 1.
The generalized Vandermonde matrix of order r associated to the preceding family of vectors
column (23), is given by,

(m1-1)

_ (1) 1
V=lea,¢’,..hq ces,

c{ms=11, (24)

S

According to [9], we have,

det V = (H A;”i(mi‘””) (f[[on! c(my— 1)!]) LTy =)™
i=1

i=1 §>i
This expression shows that det V # 0, because each )\; # 0. Then, the generalized Van-

dermonde matrix V has inverse V1.

Let built the process of the inversion of the generalized Vandermonde matrix (24), by
utilizing the analytic formula (5) of the sequences of the fundamental system (7). For
reason of clarity and conciseness, let consider the following useful notations of the two
vectors column,

T T
B= (51,07"'7ﬁ1,m1717"'768,07“'165,”&*1) and A = (&Ovalv"'vanl) 5

where the ; ; (1 < i < 5,0 < j < m; — 1) are the scalars of the analytic formula (5) and
ap, ai, ..., ay—q are the initial data given of sequence (3). Therefore, the linear system (5)
can be written under the matrix equation,

V-B=A. (25)
Since the generalized Vandermonde matrix V is invertible, we derive,
B=V!. A

Forevery p,n =0,...,7 — 1,weset A, = (0,...,0,1,0,...,0)T where 1 is located at the
(p+1) —th position, or equivalently A, = (ag, v, .. ., a,_1)", whith oy, = dpn- Then, the
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(p + 1)-column of the inverse V!, of the generalized Vandermonde matrix (24) is given
by,
v —y-la, (26)

p+l =
Furthermore, the scalar components of this column vector v +1) are the solution of the
linear system (5), defining the analytic formula of the linear recursive sequence (7), whose
initial conditions are the entries of vector column A,. More precisely, for the sequence
{v,(lp )}nzo, defined as in (7), and whose initial conditions are the entries of the column
vector A, the analytic formula is,

m;—1

-y 3 a5 | N

=1 7=0

And by considering the vector column,

D = (B3 B+ B B )T
we show that Expression (26) implies that the (p + 1) — th column, of the matrix V!
inverse of the generalized Vandermonde matrix, is given by,

V](;_ll):]B(p):(’B 7"‘7/81m1 1,...,550,.._7IB§{J7315_1)T

7

Therefore, the analytic formulas of the sequences {w(f tn>0 (0 < p <r —1),defined as in
(7), provides us the columns of the inverse of generalized Vandermonde matrix V given
as in (24). In summary, we formulate the following fundamental result.

Theorem 3.1. Let V be the generalized Vandermande matrix (24), related to the linear system
(5), through the matrix Equation (25), namely, V - B = A, where B is the vector column B =
(B1,0 -3 Brmi—1s-- -5 Bs,0, - - - ,,837ms,1)T obtained from the analytic expression (5) and A =
(oo, 1,y - . ,a,._l)T is the vector related to the initial conditions of the sequence (3). Then, the
inverse of the generalized Vandermande matrix is given by,

v = BO,BY, ... B,

where B®P) = ( fg? ..,ﬁlml 1,...,6§f’3,...,ﬁ§%871)T is the wvector column V;+11):
V=LA, with A, = (ag,o1,...,a,1)T with o, = 6y, namely, BE) = Vl(;ll) =
VLA,

Taking into account Theorem 2.2 and Theorem 3.1, as well as the results of Section 2,
concerning the explicit analytic form the dynamic solution o™, we will give an explicit
form of the vector column B(®). Thus, we can establish an explicit form of V! the inverse

of the Vandermonde matrix V.

In order to better grasp our process, let consider the special case of s = 2. Suppose that
the characteristic polynomial of the sequence (3) is given by P(z) = (2 — A1) (2 — A2)"2,
for the sake of generality we take m;, ma > 2. First, the related generalized Vander-
monde matrix of order r = m + my, is given by,

V= [cl,cgl),.. (1m1 1 CQ,Cgl), . .,cng_l)], (27)
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where the ¢; (i = 1, 2), cgk) 1<k<mp—1)and cgk)(l < k < mg — 1) are defind as in
Expressions (23).

Second, the analytic expression of each element {v,(lp )}nzoz where 0 < p < r — 1, of the
associated fundamental system (7), can be written under the form,

mi1—1 mo—1

o®) = Z 53’;7# AT + Z 65?719' Ay, for every n > 0.

Third, the associated column vectors B?), where 0 < p < r — 1, related to the former
analytic formula of {vﬁf ) }n>0, are given by,

B® = (8F),...,60 88,68 )T (28)

In summary, we have the proposition.

Proposition 3.2. Under the preceding data, the inverse of the generalized Vandermonde matrix
(27) s given by,
v = BO,BY, . .. B,

where the B®) are as (28).

The previous fourth steps investigated to exemplify the preceding special case s = 2,
allow us to formulate the following general algorithm for constructing the inverse of the
generalized Vandermonde matrix,

Step 1. The generalized Vandermonde matrix. Let A, ..., A\; be in K (K = R or C),
and the integer my,...,ms; > 1 and set r = m; + --- + m,. The associated generalized
Vandermonde matrix of order r, is given by,

V= [Cl’ Cgl)’ t ’Cgml_l)a <oy Csy Cgl), . ,Cgms_l)]a
where the ¢; (1 < i < s) and c (1 <i<s,1<k<m;—1)are the vector columns
defined by (23).

Step 2. Analytic form of the associated fundamental system. Let {vn )}n>0 0<p<
r — 1) be the fundamental system (7), whose characteristic polynomial is P(z) = H (z —
i=1
)™= 2" —ag" T — - —ap. Suppose that, for each p (0 < p < r — 1) the analytic
m;—1
formula of {vn }n>0 is computed under the form v(?) = Z Z ﬁ(p ) AL
=1 =

Step 3. Vectors column of V~1. For each p(0<p<r-— 1), we consider the vectors

column B®) = ([3 ,...,,81m1 L oo ﬁso, ..,BLE%S_I)T.

Step 4. The inverse of the generalized Vandermonde matrix V. The matrix V! is given
by vV~ = [B®,BY, ... BV
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Special case: r = 3 and s = 2. Let A1, A2 be in K and the integers m; = 1, ma = 2. Hence,
we have r = m; + mg = 3. In this case, we have ¢; = (1, A1, \3)7, c2 = (1, M3, A3)T and
cgl) = (0, A2, 2)3)T. Therefore, the associated generalized Vandermonde matrix is,
1 1 0
V=M X X
N2 2x2

The characteristic polynomial associated to V is given by
P(Z) = (Z - )\1)(2 - )\2)2 = 23 — CL()Z2 —aiz — as.

Let {v,(Lp )}nzg (0 < p < 2) be the fundamental system (7) related to the recursive relation
Up = GQUp—1 + a1Up—2 + agvu,—3, for n > 3. Suppose that the analytic formula of each

2 m;—1
{v,(lp )}nzg is given by, v{P) = Z Z sz)nj A, Then, the inverse V~! of the matrix V
i=1 \ j=0
is as follows,
0 1 2
g Bla Ao
V= |8y 8L B (29)
0 1 5
fad el Ba)

) )

4. THE EXPLICIT ANALYTIC FORMULA FOR THE INVERSE OF
THE GENERALIZED VANDERMONDE MATRIX

4.1. First approach. The first approach of the dynamic solution of Subsection 2.2, allows
us to exhibit explicit formulas for the entries of the inverse of the generalized Vander-
monde matrix, using Propositions 2.5, 2.6 and Theorem 3.1. To reach our goal, we con-
sider the following lemma, derived from Expression (8).

Lemma 4.1. Let {v(p )}n>0 (p = 0,...,7 — 2) be the sequence of the fundamental system (7).

m;—1
Then, we have v = Z Z ﬁz g It Ai', for every n > 0, where the B are written under
i=1 7=0
the form,
2 1
59 = arp 1O 4 a, O+ a0, (30)
such that the O *) are given as in (11).
Theorem 2.2 implies that o = ar_p_lvffjll) + ar_pvff:;) +otap— 1v£ pl) 1, moreover,
S m;—1
Proposition 2.6 shows that vg__kl) = Z Z Cg;) n’ A, for 1 < k < p+ 1, where the
i=1 \ j=0
CZ-(E) are given as in (11). Therefore, we obtain,
s m;—1 ‘
Ur(lp) — Z Z (arip 10( ) +ap pC(2) Fa, lc(fn+1)) AP\
i=1 \ j=0
forevery p =0,...,r — 2. Hence, the result follows. [J
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By means of Theorem 3.1 and Lemma 4.1, we can exhibit the first result concerning the
explicit expressions for the entries of the inverse of a generalized Vandermonde matrix.

Theorem 4.2. Inverse of the generalized Vandermonde matrix V. Let A1, ..., \s be non-
zero distinct s real (or complex) numbers and s integers myq, ..., ms. Let V be the associated
generalized Vandermonde matrix (24) of order r = my + - - - + ms. Then, the inverse V=1 of the
matrix V, is given by,

V-l = [BO,BO, . BC-]

) Y )

such that B® (51o>-'-75§?7)m_17--'753,07---:5£{)7315—1)T (0 < p < r—1), namely, the
explicit formulas for the entries by, (u,v =1,...,7)of V7! = [buv]1<u,v<r are as follows,
581;1%, for  1<u<my
-1
— Bél,]uf()m1+1)’ fOT m1+1<u<mg+mg
uv — .
-1
6L§Uu7()m1+m2+---+ms 1+1) ,for mi+mo+---+ms1+1<u<mg+mo+-- 4+ mg

where the B ) areas in Expressions (9)-(10) and the B ( p=0,...,7—2)areas in Expressions
(30), with the Gy *) are given by (11).

For 111ustrat1ng the result the former Theorem 4.2, we consider the following special
case.

Special case: r = 3 and s = 2. Let A1, Ay be in two distinct complex numbers and the two
integer m; =1, mg = 2. Let V = [y, ¢2, cél)] be the associated generalized Vandermonde
matrix of order r = my + mp = 3 defined by (23)-(24). Let consider the polynomial of

degree 3 is given by,
P(z) = (z=M)(z—=X2)? =2 — (202 + \1)2% + (A3 + 201 00)2 — M A2

Thus, we have P(z) = 23 — ag2? — a1z — ag, with ag = 2X2 + A1, a1 = —(A\3 + 21 \2) and
az = MM}, Let calculate the entries of V~! the inverse of the generalized Vandermonde
matrix V. Taking into account s(0,0) = s(1,1) = 1 and s(1,0) = 0 and Equation (10) it
follows

B =W ), 859 = W (A Ae) e B = A W (A1 o)
, - 1] _ 1 2] —1
And, using the formula (9) we derive the v (A1, A2) = T )2,70 (A1, \o) = SYESHE
-1
and ﬂ ]( A1, A2) = SV Therefore, we reach the formulas,
1— A2
@_ 1 @_ -1 2_ _ —1
Pro = (A2 — A1)’ Pa0 = (A2 — A1)? and 31 = (M = A2)A2’

Equation (30) shows that BZ%) = alCi(;») + agCi(i.) and 51'(,0]‘) = agCZ.(;.). Since a1 = —(\3 +
2X\12) and ag = A\; )\5, then, a direct computation, applying the formula (11), allows us to
establish,
2)\2 5 Ao+ Ap
(o =22 721 00 = Ag)’
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as follows,

8!

A3 —2)o 1
(A=A (A=) (A= Ap)?
y-! — —2X1 Ao + )\% 29 -1
(A2 =A% (A2 —A)? (A= Ap)?
-\ Ao+ Ay -1
M (n =) (a2

0) _
0=

(A2

)\2

., Byp =
— )2

—2X\1 A + A2

(A1 —A2)?

B3

W

/\1 A2

Therefore, using the expression (29), we derive that the inverse V-1lof V=

1) .
[01,02,c§ )],13

4.2. Second approach. Let consider the second approach of the dynamic solution of Sub-
section 2.3, for establishing the inverse of the generalized Vandermonde matrix, using re-
sults of Theorems 2.9, 2.10 and Theorem 3.1. To reach our goal, let consider the following
theorem, derived from Expression (8).

In order to identify the explicit formulas of the entries of the inverse matrix of a gener-
alized Vandermonde matrix (24), let recall hereafter, the result of Theorem 2.9 concerning
the dynamic solution (21), which can be adequate for its application in this subsection.

Lemma 4.3. The expression of the dynamic solution oY

s m;—1
USLT—I) _ Z (Z ﬁ(r 1

i=1 h=0

is given by the following formula,

"N, for every n > r, where
m;—1

Gy 2 (™)

s(d, h) are the Stirling number of the first kind and Hi(mifdfl) (\i) are as in (20).

i—d—1) ()\i))\'ida

Bl = ; (31)

Moreover, as we will make use of the formula (8), we have also the following property.

s m;—1
=> (Z C’i(,‘j-)nj ) A, for every

(T 1)

Proposition 4.4. For d = 1,...,r — 1, we have v,

=1 7=0
D3 ()

In the aim to utilize Theorem 3.1 for constructing the inverse of the generalized Van-
dermonde matrix (24), let now consider the following lemma, derived from Expression

(8).
Lemma 4.5. Let {v”},50 (p = 0, ...

n > r, where
m;—1

A(d) _ y—d
Ci,j =\ Z (—
k=3

such that the Bﬁ*l) are as in (31).

(32)

, 7 — 2) be the sequence of the fundamental system (7).

S m;—1
Z ( Z B (p )nj ) , such that ﬁ are written under

Then, for every n > r, we have v{?
i=1

the form,

A 1
+ arflci(ng )a

/@7,(5)) = Qr—p— 10( ) + ar— Péz(i) + -
123

(33)



where the CA’Z-(Z) are given as in (32).

As aresult of the above data, we get the following result regarding the explicit formula
for the entries of the inverse of the generalized Vandermonde matrix.

Theorem 4.6. Inverse of V. Let \i,..., \s be non-zero distinct s complex or real numbers,
and s integers my,...,ms. Let V be the associated generalized Vandermonde matrix of order
r=mq + -+ mg, thus we have

V-1 = [BO) O, B,

such that B® = (68’8, .. ,88211_1, .. .,B%, ... >B£{J7213_1)T/ where the Bi(;_l) are given Ex-
pressions (31), with Hfmi_d_l)()\i) are as in (20), and the Bf?) (p=0,...,7 — 2) are given by
Expressions (33), with the C*i(j-) are as in (32). More precisely, the explicit formulas of the entries

buy (v =1,...,7) of V1 = [buy)1<uw<r are as follows,
B§”in, for  1<u<m
Alv—1
2 Bé,uf()m1+1)’ fOT’ m1+1<u<mg+mg
byy = .
5(v—1
Bi?u72m1+m2+...+m371+1)7 formi+mo+---+ms1+1<u<mi+me+---+ms

where the Bi(j"j*l) are given Expressions (31), with Hi(mifdfl)()\i) are as in (20) and ﬂAZ(I;) (p =
)

0,...,r — 2)are given by Expressions (33), with the C’fcjl are as in (32).

In order to better understand the general case of Theorem 4.6, we present below, a
significant special case.

Special case: » = 4 and s = m; = mg = 2. Let A\;, A2 be in two distinct complex
numbers and the two integer m; = 2, my = 2. Let V = [¢y, cgl), ca, cgl)} be the associated

generalized Vandermonde matrix of order r = m; + my = 4 defined by (23)-(24), namely,

1 0 1 0
A1AL A2 A
A2 202 A2 2)2
A3AF A3 33

V=

Consider the polynomial of degree 4 given by,

P(Z) = (Z - >\1)2(Z - >\2)2 =2t aoz3 — a122 — a2z — a3

where q¢ = 2()\1 +)\2), a1 = —()\% +4X1 A\ —|—)\%), ag = 2()\%)\1 + )\%)\2) and a3 = —()\%)\%)
Using result of the special case illustrating Theorem 2.9, we have,

5(3) _ —2A1 )9 a0 _ Ao — A3 A0 _ 2A1 o A _ A — A2

OV P e N e O VD V) ED YD P O VD VI ED YD PR O VD VS ED YD PR
From Equation (32) and Equation (33), and because a; = —(A\3+4\Aa+A?), ag = 2(\3A\ +
A?)g) and a3 = —(A}A3), a direct computation shows that,

BMAS — M a0 _ A MG a0 _ —3AIA AT
17

B(O) _ B L2 =
OO0 — X230 7 hE T (0 = A3 A0 TR0 T (0 — X)3A e
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“XDg + A3

5O _ B O sy ZMAGH NN - A
2L OO0 = M)A T T (g = A3 ag T (A — )3 hg
B(l) . 6)\%)\% ,3(1) B )\i’)\g — 2)\%)\% + )\41L 3(2) . 3)\1)\% + 3)\%)\2 )

20 — 7y, _3y.\3y. )y 'M21 T ' P1,0 =

(A1 — A2)3 A1\ (A1 — A2)3 A1 A L SV WES W
3(2) _ —MA3 4203 — ATAs s2)  —3MA3 —3ATN E(Q) Ao + A A3 —2)3
2! (A1 = A2)3A1 2

(
Bia (A= X2)3 A ha 7720 (A = A)BA N
(1) (1)

Therefore, using Theorem 3.1, we derive that V™! the inverse of V = [c1, ¢/, 2, ¢y ], is
as follows,

3A2A3 — Mg —6A2\3 3A1A3 + 3ATN, —2M\1 M2
-1 L N3 AMAS AN 2AI02 — A A3 203 — A2 Mg — M
K [ =3X303 + AiXo 6AINS —3A12 — 3)\2)\, 2X1 M2

A F N2 NN 22202 X A+ A 203 N
Where K = ()\1 — )\2)3)\1)\2.

5. ANALYZE AND DISCUSSION

In view of their numerous applications, the usual Vandermonde systems and gen-
eralized Vandermonde systems, have been largely studied in the literature (see for ex-
ample [6,7,10,15,17,20] and references therein). In order to resolve them, the topic of
the inverse of associated Vandermonde and generalized Vandermonde matrices contin-
ues to attract a lot of attention, and has been the subject of numerous research papers.
Therefore, various approaches have been implanted for succeeding this inversion (see
for example [2,7,11, 15,16, 18,20] and references therein). Especially, the technique of
LU factorization of matrix (see [12,15,19]), has been examined in [12], for inverting the
generalized Vandermonde matrices.

In our study, we have exploited the fact the resolution of the Vandermonde and gen-
eralized Vandermonde systems (1)-(2), is linked to the determination of the analytical
formula (5) of the linear recursive sequences (3). Recently, such important relation has
been exploited in [2] to develop a method for inverting the Vandermonde and general-
ized Vandermonde matrices. More precisely, Expression (13) from [2, Theorem 2.9] has
been utilized in the aim to establish some explicit formulas of the f3; ; (see [2, Proposition
4.1]).

Regarding our results, we approached the inversion of the generalized Vandermonde
matrix via the computation of the scalars 3; ; or B” 1<i<s50<j<m-—1),by
considering other explicit formulas for analytical expressions of the linear recursive se-
quences (3), and through another approach based on properties of linear algebra. More
precisely, such explicit analytical expressions are applied to the fundamental system (7),
which makes it possible to construct the vectors columns of the inverse of the generalized
Vandermonde matrix V~!. This represents a new procedure, in the algorithmic construc-
tion of the matrix V!, using Theorem 3.1. It is important to specify that, when all the
roots of the polynomial P(z) = 2" — ap2"~! — - -+ — a,_ are simple Expression (16) and
(22), permit to exhibit the inverse of generalized usual Vandermonde matrix as shown

in [2, Theorem 3.3]. And by using our new process this result can be recovered easily.
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6. CONCLUSION AND PERSPECTIVES

This study presents results regarding some explicit formulas for the entries of the in-
verse V! of the generalized Vandermonde matrices. Our process based on the explicit
analytic formula of fundamental system (7), and an algorithmic technique, for construct-
ing the columns of V~L. In the best of our knowledge, the formulas of the entries of v
are not current in the literature.

We do not claim that this study is a complete presentation of all methods for approach-
ing the the inverse V! of the generalized Vandermonde matrices. However, the material
presented here is a reflection of our approaches concerning the inverse V—! of the gen-
eralized Vandermonde matrice, through the properties of fundamental system related to
the associated to difference equations (3).

Finally, as there are other explicit analytic forms (5) of the general term of the linear
recursive sequence (3), this opens up possibilities for obtaining other explicit formulas of
the entries of the inverse V~! of the generalized Vandermonde matrices.
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Abstract—Water is a source of life and an essential element of nature
for human survival. Currently, this water resource has gone through a
constant crisis over the centuries, especially when it comes to crises
caused by the pollution aspect that affects this water resource and affects
its efficiency in terms of consumption. The use of water is a demand that
is present in several areas, in agriculture it has a resource role with
consultative use. The present study aimed to obtain qualitative
information about the quality of the water resource available in the lake
located in the Araguaia-Tocantins Hydrographic Basin. Monitoring has
the purpose of obtaining biological, chemical, physical, ecological
information and classification into classes specified in the NSF IQA. In
the case study, the water quality monitoring procedure was carried out,
through the water quality standards - IQA NSF, carried out with the
samples collected at a point of the Lake UHE Lajeado in the municipality
of Porto Nacional - TO. These analyzes are important because the site,
in the future, will serve as a new point of water collection for public
supply. The Water Quality Index was evaluated by permissible limits
established by CONAMA resolution n°® 357/2005 and NSF - National
Sanitation Foundation, which was evaluated in 9 parameters that made
it possible to calculate the IQA - Water Quality Index.

l. INTRODUCTION

Water is a source essential to life and is a necessary

aquaculture, fish farming, and also for assimilation and
removal of sewage (SETTI et al., 2001).

element for most human activities, that is, it is an integral
part of the landscape and the environment. Because it is a
necessary resource, it must be conserved and protected. It
has the most diverse purposes, whether for domestic and
industrial supply, power generation, irrigation of
agricultural  crops, recreation, navigation, fishing,

www.ijaers.com

Over the years the water on the planet has remained the
same, about 70% (seventy percent) of our planet is bathed
by water, of this percentage only about 2% (two percent) is
considered drinkable water, or in other words, fit for
consumption. In this regard, it is possible that Brazil is
considered a privileged country for the large amount of this
resource available, it has the largest freshwater reserve in
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the world, the Guarani Aquifer, and also has the largest
hydrographic basin in the world, the Amazon River Basin
(FREITAS, 2021).

From this perspective, the large amount of water present
in Brazil could be seen as inexhaustible, however, a major
problem that affects this abundance is the unrestrained use
that generates waste. This unconscious use has also resulted
in the amount of waste thrown daily into water bodies in a
way that impairs its potability.

The 1QA was created in the 1970s, after its creation in
the United States by the National Sanitation Foundation -
NSF and 5 years later CETESB - Environmental Company
of the State of Sao Paulo started using it. Over the decades,
other Brazilian states adopted the IQA, which is now the
main water quality index used in the country (ANA, 2020).

For Soares (2001), water quality monitoring is the effort
to obtain quantitative information on the physical, chemical
and biological characteristics of water through statistical
sampling. The type of information sought depends on the
objectives of the monitoring network, and these objectives
range from detecting violations of water body quality
standards to determining temporal trends in water quality

According to ANA (2013) basic monitoring is
performed in strategic locations to monitor the evolution of
water quality, identify trends, and support the development
of diagnostics.

In this study, in particular, the quality of the water
available in the lake of the UHE Lajeado in the city of Porto
Nacional - TO was investigated. The city has a growing
number of inhabitants due to the possibility of employment
because of the advancement in agriculture that was
leveraged by the expansion of soybean and corn plantations
in the central region of the state. However, the available
water resources have suffered the impacts of this economic
expansion since its waste ends up affecting the waters and
compromising water quality.

1. METHODOLOGY

This was carried out through an in loco investigation, where
the use and occupation of a specific point of the lake was
investigated, which was characterized by the presence of the
UHE Lajeado Lake. The water collected was analyzed
through physical-chemical and microbiological tests, with
the objective of calculating the IQA of the UHE Lajeado
Lake in the municipality of Porto Nacional, the water
quality was evaluated according to the parameters of the
National Sanitation Foundation and Standard Methods
(APHA, 2005).

WWwWw.ijaers.com
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2.1-STUDY AREA

The city of Porto Nacional is located in the central region of
the state and is 63 km from the capital Palmas. It has a
population of approximately 53,316 (IBGE, 2020) and is
one of the largest agricultural centers in the state. The city
is bathed by the Tocantins River, the main river of the state
and is located in the Araguaia-Tocantins.

Fig.1 - Lake Side Clubhouse Location Map
Fonte: SEFAZ (2019).

2.2 FIELD METHODOLOGY

The method used for collecting the sample was in
accordance with the technical specifications of NBR
9897/87, which deals with planning the sampling of liquid
effluents and receiving bodies, and NBR 9898/87 on
preservation and sampling techniques for liquid effluents
and receiving bodies.

Sample collection and preservation were performed using
convenient techniques so that the results would not reflect
the conditions at the time the sample was collected. All
necessary precautions were taken with the storage,
maintenance, and transportation of the collection material.
In total, 6 water samples (microbiological and physical-
chemical) were collected.

The definition of the water quality index, IQA NSF, was
based on monitoring the water on a timeline and for this
purpose calculations and adaptation of the index were used
for:

2.3 SAMPLE COLLECTION

The collection of water samples from the UHE Lajeado
Lake were performed weekly, over a period of six weeks,
between the months of August and September 2021. In total,
six water samples were collected for each study
(microbiological and physical-chemical), using 100 ml
containers for microbiological samples and 200 ml for
physical-chemical samples.
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The containers were properly labeled and packed in a
thermal box and taken to the IFTO's (Federal Institute of
Education, Science and Technology of Tocantins)
laboratory in Porto Nacional for processing.

2.4 LABORATORY METHODOLOGY

The samples were analyzed in the laboratory of the IFTO -
Federal Institute of Education, Science and Technology of
Tocantins, Porto Nacional campus, using the respective
materials and application methods.

Table 1: Parameters and techniques used

Parameters | AnalyticalTechnique | Unit

Turbidity APHA (2005), Direct | NTU
Measurement

pH APHA (2005), Direct | Escala
Measurement

BOD APHA (2005), mg/L
Differentiation

Total APHA (2005), mg/L

Phosphorus Spectrophotometry

Total Waste | APHA (2005), mg/L
Spectrophotometry

Total APHA (2005), mg/L

Nitrogen Spectrophotometry

Fecal APHA (2005), NMP/100

Coliforms Colilert mL

Fonte: Balduino, 2019.

241 TURBIDITY ANALYSIS

To analyze the turbidity, the equipment was calibrated with
0.02 and 110 NTU solutions and 20 mL of the sample was
placed in the turbidimeter cuvette to take the turbidity
reading

242 PHANALYSIS

The pH reading was taken with a pH meter calibrated with
pH buffers 4 and 7. Then the sample was placed in the
beaker and the electrode inserted to take the pH reading.

243 TEMPERATURE ANALYSIS

A digital thermometer was introduced directly into the point
under study of the UHE Lajeado Lake, where the collection
was made, for water temperature measurement.

244 FECAL COLIFORM ANALYSIS

To analyze the amount of fecal coliforms in the water, the
reagent (Colilert) was placed in the sample and then loaded
into the incubator for 24 hours at a temperature of 35°C, and
then poured into the Quanti-Tray/2000 (count from 1 to
2,419 per 100 ml), and the result was read:

WWwWw.ijaers.com
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. Yellow cavities equals total coliforms;

. - Yellow/fluorescent cavities equals fecal
coliforms/ E. coli.

The results of total coliforms and fecal coliforms were
obtained simultaneously, by consulting the appropriate
table of Hoskin in order to define the MPN of total
coliforms and fecal coliforms.

245 DISSOLVED SOLIDS ANALYSIS

For the analysis of total dissolved solids biochemical
oxygen demand, total nitrogen and total phosphorus were
performed at LAPEQ - Laboratério de Pesquisa em
Quimica Ambiental, also according to Standard Methods
(APHA, 2005).

2.5 WATER QUALITY INDEX - NSF

The AQL was calculated by the weighted product of the
water qualities corresponding to the parameters according
to the following equation Heller and Padua (2010):

EQUATION 1:
n -

QA= TT ¢
i=1

Where:
IQA - Water Quality Index (varies from 0 to 100);

Qi - quality of the i-th parameter, a number between 0 and
100, obtained from the respective average quality change
curve (analysis result);

wi: weight corresponding to the i-th parameter or sublevel,
a number between 0 and 1, assigned according to its
importance for the overall quality conformation;

n - number of parameters (n = 9).

The number "n" will always be equal to nine, because, in
the absence of the measurement of any of the parameters
that make up the IQA, its calculation is unfeasible

Equation 2:

SWi=1
i=1

n: number of parameters that go into the AQL calculation.

The calculation of the IQA will be unfeasible in the case of
not having the value of any of the nine variables. From the
calculation made, it is possible to determine the quality of
the raw water, indicated by the IQA, varying on a scale from
0 to 100, as shown in Table 1.
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Table 1 - Water classification according to the IQA-NSF

result
LEVEL OF QUALITY BAND
GOOD 70 <IQA <90
MEDIUM 50<IQA <70
BAD 25 <IQA <50

The evaluation by means of the physicochemical and
microbiological parameters of the water quality was
established according to the weighting values, whose results
fall into a category ranging from excellent to very bad.

1. RESULTS AND DISCUSSION

The monitoring of the water quality was carried out during
the rainy season. During the rainy season a dark coloration
of the water was observed, which comes from the solids
carried to the riverbed. It is important to point out that the
darker coloration of the water does not indicate
contamination, since colorless water can also be
contaminated.

3.1 WATER QUALITY PARAMETERS IQA NSF

The term water quality is subjective, since it does not refer
to the purity of water, but to its physical, chemical and
biological characteristics. In this perspective of 1QA
evaluation, nine parameters are selected for this study,
namely: Water Temperature, Dissolved Oxygen (DO),
Biochemical Oxygen Demand (BOD), Hydrogen Potential
(pH), Turbidity, Total Dissolved Solids (TDS), Total
Nitrogen, Total Phosphorus and Fecal Coliforms (FC)
(ANA, 2020).

CONAMA (BRASIL, 2005) determines the classification
of water according to Resolution 357/2005, which states
that freshwater is classified into four classes and one special
class, and in this study it was examined as being class 2
waters, which are waters that can be indicated for human
consumption, after conventional treatment, the protection of
aquatic communities, primary contact recreation, such as
swimming, water skiing and diving, according to
CONAMA Resolution No 274 (BRASIL, 2010), the
irrigation of vegetables, fruit plants and parks, gardens,
sports and leisure fields, with which the public may come
into direct contact, and aquaculture and fishing activity.

3.1.1 TEMPERATURE

Between the period February and March in the studied point
was recorded an average temperature of 24.98 °C, the
highest value was recorded in the second collection of
February and the last collection of March, having been 25.3
°C, while the lowest was in the third and fifth collection of
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March, having recorded a value of 24.8 °C, in view of the
rainy period the values varied little.

According to ANA (2020) the temperature is among the
most important parameters, since it directly affects the
physical and chemical processes that are made in water
sources. Thus, the existing organisms reach limits with
upper and lower temperature ranges, since they undergo
changes throughout the day and in the changing seasons of
the year.

3.12 DISSOLVED OXYGEN

Oxygen (O2) is a gas of great biological importance and
participates in numerous chemical reactions in aquatic
ecosystems. All heterotrophic organisms depend on oxygen
to maintain the metabolic processes of production, energy,
and reproduction. The main sources of oxygen for water are
the atmosphere and photosynthesis. Otherwise, losses arise
from the consumption and decomposition of organic matter
(oxidation), by the atmosphere, respiration of aquatic
organisms, and oxidation of metal ions, such as iron and
manganese (ESTEVES, 2011).

The highest Dissolved Oxygen value occurred in the last
collection of March, having a value of 5.11 mg.I", while the
lowest was in the first collection of March, registering 4.98
mg.I™! and with an average value of 5.02 mg.1™".

According to Resolution 357/2005 of the National Council
of the Environment (CONAMA), it establishes that the
concentration of dissolved oxygen should be equal to or
greater than 5 mg.L™ for Class 2 waters, which means that
the results obtained are on average within the standard, with
some collections having presented values slightly below, a
warning sign for the competent bodies.

3.1.3 BIOCHEMICAL OXYGEN DEMAND (DBO)

The highest BOD (Biochemical Oxygen Demand) occurred
in the second sample of February, with a result of 1.89
mg/L™!, while the lowest was in the first sample of February
with 1.58 mg/L™!, resulting in an average value of 1.74
mg/L™". The results obtained are within the parameters of
CONAMA Resolution 357/2005, where for class 2 waters,
the value has to be up to 5 mg/L™ O2.

The existence of high BOD values happens in the decrease
of dissolved oxygen values in water, directly influencing the
balance of aquatic life. In general, the high values of this
parameter in a body of water are caused by the release of
organic loads, especially domestic sewage (CETESB,
2009).

3.1.4 HYDROGENICONIC POTENTIAL (PH)

For Vieira (2015) pH is apt to dominate several chemical
and biological processes in water bodies, and of procedures
associated with water supply and wastewater treatment. It
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can be influenced by several aspects, such as dissolved
solids and gases, hardness and alkalinity, temperature, and
biotic factors.

The pH can vary between 0 (very acidic) and 14 (very
alkaline), being a factor that interferes in the metabolism of
the species CONAMA has determined a limitation for Class
2 waters, through resolution 357/2005 where the values
must remain between 6 and 9 (ANA, 2020). The pH of the
water in Class 2 waters, obtained an average of 7.03, with
the highest value in the first week of March and the lowest
value in the last week of March, being within the range
stipulated by resolution 357/2005 of CONAMA.

During this period, the pH, went through oscillations, but
remained within the range allowed by CONAMA
Resolution 357/05, which recommends for springs pH
values around 6.0 to 9.0. The maximum value of 7.19
indicated that it is slightly acidic.

3.1.5 TURBIDITY

Turbidity is the parameter that analyzes the water's ability
to disperse solar radiation, being influenced mainly by
suspended solids, which reduce the photosynthesis of
submerged vegetation and algae. In general, turbidity comes
from the erosion of large amounts of solids in the drainage
area of the tributaries of the reservoir and the entire
watershed (Tavares, 2005).

In the months of February the highest values were registered
due to the large amounts of precipitations, presenting values
of 6.28 NTU in the second week of February and 6.68 NTU
in the second week of March, and the lowest value was
registered in the first week of March due to the decrease in
rainfall volume, registering a value of 4.13 NTU, with an
average of 5.51INTU.

After the analysis it is feasible to check the results with the
highest values allowed, according to the Resolution 357/05
of CONAMA, in which the turbidity values are a function
of water use, where the allowed value for raw water is up to
100 NTU. The turbidity variant in surface waters is
interesting for the relationship with the dissolved oxygen
content because the suspended solids hinder the penetration
of solar radiation, which causes a decrease in photosynthetic
activity (BRASIL, 2005).

Although the average shows a value above 5 NTU,
maximum permissible value for the CONAMA Resolution
357/05 for waters at any point of the distribution network, it
is important to emphasize the rainy season that may have
influenced the values of some collections that are in
disagreement.
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3.1.6 TOTAL DISSOLVED SOLIDS (TDS)

With the exception of dissolved gases, all impurities in
water favor the accumulation of solids in water bodies and
are capable of being called residues, since, after evaporation
of a sample and drying in the greenhouse, these materials
persist. The smaller particles, which are able to pass through
a specific filter paper relate to the total dissolved solids
(VIEIRA, 2015).

An average of 14.84 mg.L™" was obtained, having recorded
in the second week of March the highest recorded value of
19.27 mg.L™", and the lowest in the second reading in
February, having recorded 9.84 mg.L™, and averaged in the
value of 14.84 mg.L ™.

For Resolution 357/2005 the maximum value allowed for
Class 2 waters is 500 mg.L™.

3.1.7 TOTAL NITROGEN

According to ANA (2015), water that has high
concentrations of organic and ammoniacal nitrogen, and
lower concentrations of nitrites and nitrates are unsafe,
since they indicate that the site has been contaminated.
Eutrophication is the problem factor that is related to high
nitrogen concentrations, since they lead to an exacerbated
growth of algae, inducing interference with the desirable
uses of water (VON SPERLING, 2005).

The highest concentration of Nitrogen occurred in the
second analysis in February having registered 2.112 mg/L™,
while the lowest was in the last analysis in March,
registering 1.521 mg/L™".

The element Nitrogen is essential for the life of organisms,
since, it integrates the protein molecule, and as a
consequence, of the protoplasm. Being equal to phosphorus,
itis considered one of the most important and limiting to the
life of freshwater organisms (BOLLMANN; CARNEIRO;
PERGORINI, 2005).

The highest value of total nitrogen for Class 2 waters,
according to CONAMA resolution 357/2005, can vary
according to the hydrogenic potential (pH). For pH <7.5 the
highest allowed value is 3.7 mg/L™!, for 7.5 < pH < 8.0 the
maximum allowed limit is 2 mg/L™, for 8.0 < pH < 8.5 the
highest allowed value is 1 mg/L, and for pH greater than 8.5
the highest allowed value is 0.5 mg/L™. In this study, both
the mean pH and the highest pH reading recorded are lower
than 7.5, thus the maximum allowed value for Total
Nitrogen is 3.7 mg/L™, thus the analyses of the six
collections are within the parameter, and the highest
analysis was 2.245 mg/L™.

3.1.8 TOTAL PHOSPHORUS

According to Vieira (2015), phosphorus is an essential
nutrient to maintain the life of living organisms and, in
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water, it is found in the form of phosphate, either in its
dissolved form or as particulate material. Natural sources of
phosphate are the chemical weathering of rocks, as well as
the decomposition of organic matter. Sewage contributes
greatly to the increased accumulation of phosphorus in
water, a fact that, in case of high concentration of sewage in
the water body, can lead the environment to eutrophication,
because phosphorus is a limiting nutrient for the growth of
algae.

The CONAMA Resolution 357/2005 for waters with class
2 lentic environments determines a limit of 0.030 mg.L™* for
lotic environments 0.1 mg. L-1. The source of intense
ecological interest in phosphorus results from its great need
in the metabolism of the biosphere (BRASIL, 2005).

In the six analyses performed in February and March the
values found for total phosphorus were all equal to O,
indicating that in the period studied there is no presence of
such substance at the point where the collection was made.

3.19 FECAL COLIFORMS

According to CONAMA Resolution 375/2005, fecal
coliforms, or thermotolerant coliforms, are:

Gram-negative, bacillus-shaped, oxidase-negative bacteria
characterized by activity of the enzyme p-galactosidase.
They can grow in media containing surfactants and ferment
lactose at temperatures of 44-45°C, producing acid, gas, and
aldehyde. In addition to being present in human and
homeothermic animal feces, they occur in soil, plants, or
other environmental matrices that have not been
contaminated by fecal material.

The average of the values obtained from the analysis of
fecal coliforms was 16.43 MPN/100 MI, which quantifies
the presence of bacteria from the Escherichia coli group.
However, in the second collection in February and the fifth
collection in March, there was no presence of fecal
coliforms. The highest value was obtained in the fourth
collection in March, when a value of 70.1 MPN/100 ml was
recorded..

3.2 WATER QUALITY INDEX (IQA-NSF)

The results obtained for the months of February and March
2020 served as a basis for calculating the IQA through the
physical, chemical and bacteriological parameters of the
surface waters of Lake UHE Lajeado in the municipality of
Porto Nacional, using as parameters the classification of
values by the National Sanitation Foundation. The
calculation was performed using Excel as a support tool.

The lowest IQA value recorded was 76.21 in the second
week, while the highest was 79.46 in the sixth week, very
close values. The period under analysis obtained an average
of 77.97, a value classified as good, where the National
Sanitation Fundation's standard IQA value for such a
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category is 70 < IQA < 90. The little variation recorded
during all collections shows that the point chosen for
collecting water to supply the population of the municipality
of Porto Nacional - TO was made in a very satisfactory
manner by the company BRK (basic sanitation company
operating in the region).

All the results of the parameters analyzed were within the
allowed standards when analyzed separately, and were
always within the limits established by CONAMA
Resolution 274/00, 357/05 and NSF, with little variation in
the samples collected during the 6 weeks. This factor
contributed to a satisfactory final QA value.

V. CONCLUSION

The result obtained from the water quality analysis was of
great relevance, in which it was possible to analyze the real
state of the water that is being used for public supply.
Monitoring the AQL serves mainly to follow the evolution
of the local water quality, making it possible to create a
history for analysis, serving mainly as an alert to the
population and the responsible bodies, so that preventive
measures can be taken when necessary.

The results obtained during the study period regarding the
alteration of the quality of the water, allowed a good
analysis of the place studied and can conclude that the
waters of the UHE Lajeado Lake in Porto Nacional - TO
met the specifications of the CONAMA Resolution
357/2005 for class two waters, in almost all the 9 water
quality parameters, except for turbidity, which was in
disagreement. Thus, it was classified as good according to
the 1QA classification of the National Sanitation
Foundation.

Despite the satisfactory result obtained with the study, it is
worth pointing out that the care with the waters and soils of
the hydrographic basin should be continuous, because even
though most of the values were within the parameters, there
were still those that came close to or exceeded the limit
(Dissolved Oxygen and Turbidity), this shows that
monitoring is of great importance and that precautionary
measures should be taken so that the current situation does
not worsen.

Another factor that may have influenced that made it
possible to obtain good results is the fact that the analyzed
point is located at the exit of the city in a condominium that
has not yet been inhabited, and around it there are few
residences. This situation can be changed if there is not a
good management of urban expansion in the region,
especially with the treatment of sewage and the disposal of
solid waste, which are one of the causes that contribute to
the pollution of watersheds.
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The use of the IQA leads to the conclusion that its use is of
fundamental character for the preservation of hydric
resources, because with this important tool it will be
possible to outline goals and management plans for a better
preservation of this resource that is fundamental to life.
Therefore, the point used to capture water for urban supply
purposes at the UHE Lajeado lake in the municipality of
Porto Nacional - TO is in good condition for use.
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Abstract—This article aims to explore the basic characteristics of the
Rural Territorial Tax - RTT - in Brazil, with a focus on achieving the
social function of property. For this, it aims to outline the main aspects of
the evolution of property rights around the globe, as well as in Brazil,
from the occupation of lands by the Portuguese Crown to modern times.
The research method addressed is bibliographic, documentary, qualitative
and primarily deductive. Meanwhile, it narrates the property with
inspiration in the ideals of liberalism and what are the consequences
arising from the development in the tax area. Therefore, it explores the
main nuances of the State's power to tax, especially with regard to the
RTT - when measuring the level of effectiveness of said tax, whether in its
fiscal or extrafiscality aspect, within the fundamental bias of the Federal
Constitution of 1988.

Keywords—Property, Rural land tax, Social
Role, Tax extrafiscality.

I. INTRODUCTION to man, its reflections on society, as well as revolving its

The property right, currently recognized by the Federal
Constitution of 1988 as a fundamental right, had a long
path of development in order to arrive at the interpretations
that are correlated with it today. The owner-owner is
guaranteed his rights to private property, with the powers
that are inherent to him — to use, enjoy/enjoy, dispose of
and recover the thing, while also being subject to a legal
framework of duties to meet the so-called principle of
social function of property.

The item Il of this study proposes to delve into the
preliminary aspects of the evolution of property around the
globe, dealing with the main exponents of the theme in the
modern age, from the philosophers John Locke and
Rousseau, who detailed basic characteristics, although
with their distinctions, about the guarantee from property
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inspirations in liberal ideas.

In the meantime, the item is also dedicated to
highlighting how the occupation and distribution of land in
Brazil, since the colonial period, had implications for
property on national soil, permeating a study based on the
Land Law, the Brazilian Constitutions and the Statute of
Earth.

In the item |Ill, once the premises of property
consolidation are overcome, the article focuses on the tax
issue inherent to it, specifically in rural property, through
the institution, regulation and collection of the RTT - Rural
Territorial Tax. For this, at first, it rescues concepts of
taxation and its purposes in society, as well as the
Constitutional prediction and the limitations of the State to
the power to tax.

Page | 136


https://ijaers.com/
https://dx.doi.org/10.22161/ijaers.96.13
http://www.ijaers.com/
mailto:origenesneto@gmail.com
mailto:fabriciomuraro@uol.com.br
https://creativecommons.org/licenses/by/4.0/

Neto et al.

Next,it will be demonstrated, through studies and
research, which are the criteria for measuring the tax due
on rural property, legislation and regulatory evolution, in
addition to inherent concepts, such as the definition of bare
land value, degree of use of rural property, as well as the
exceptions and incentives for the extrafiscality function of
the tax: preservation of native forest or cultivation of these
species, sustainable and adequate use of the environment,
accessions  (constructions, buildings), added to the
fulfillment of the social function of the land /property.

In the item 1V, as part of the conclusions, the paper
analyzes the consequences and the  possible
(in)effectiveness of the Rural Land Tax in Brazil through
data collected since the 1980s, to understand whether the
tax is effective both in the fiscal and extrafiscality
functions. For this, it is still based on comparative law
research, in relation to the same type of rural tax, also
imposed in other countries.

Il.  PROPERTY RIGHTS: HISTORICAL
DEVELOPMENT INCURSIONS

Man's relationship with the land goes back to the
beginnings of organized civilizations, because when
leaving the characteristic of nomads and settling in certain
organized places for housing and cultivation, the nature of
possession and occupation arises, which modernly develop
in the right of property. that is conceived today. It is even
verified that the idea of property, for some, exponent of the
philosopher John Locke, is a natural right of man, as
shown below.

Considering the modern age, Barcellos (2020, p.86)
mentions that when Locke develops the theme of property
rights, he does so with the understanding that property
encompasses the individual himself, in an absolute bias,
whose propagation takes place through the ideals of
liberalism. On the other hand, in contrast, based on
Rousseau's studies, Barcellos (2020, p.87) narrates that
property is embodied by a positive act of someone who
occupies and exercises dominion over something,
attributing it as their own.

In this wvein, it is also observed that Rousseau
establishes a premise by which the domination and
distribution of wealth, in greater or lesser amounts, to
specific groups, give rise to social inequalities, when it is
up to the State to intervene to balance the factual situation.
Meanwhile, Locke develops an ideal of the guarantee of
property as inherent to the human being, including itself
along with the notion of life and freedom. Therefore, for
Rousseau, property is only recognized within civil society,
in such a way that there is no property without society.
While Locke marks property as a natural right, unlinked
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from the formation of society itself, and for that very
reason, imposes a set of duties on the owner
(BARCELLOS, 2020, p. 89).

From the definitions espoused by these two of the
greatest exponents of the theory of property rights already
in the modern age, it is inferred that, within civil society,
with property there also emerges a question of
entitlements, about who can have something, to whom it
belongs the right of ownership, which, in turn, implies
possible social inequalities that also permeate the tax
system inherent to property (BARCELLOS, 2020, p. 78).

Locke's ideals emerge, as he understands that the
ownership of goods and the organization of the Liberal
State have freedom and equality as essential. When
referring to capitalist society, it is notable that equality is a
value that is at the heart of the concept of the Rule of Law,
so that everyone must be treated equally before the law. In
addition, private property proves to be fundamental for
carrying out free commercial transactions, and for pure
economic liberalism there should be no state intervention
in the economy, under penalty of distorting freedom and
private property (BARCELLOS, 2020, p. 93/96).

Turning our gaze to the development of property in
Brazilian lands, it is necessary to pay attention to the
peculiarities of the occupation of the territory by the
Portuguese Crown. At the time of the “discovery” of
Brazil, Portugal did not have enough dimension on the
immense extension of land that covered the Colony,
therefore, in order to clear, demarcate, occupy, explore and
defend the new lands, a system of hereditary captaincies
was installed in which the donee captains held power over
a specific part of land.

Fourteen hereditary captaincies were established,
distributed to those more fortunate and close to the
Portuguese Crown, with sufficient prestige and economic
power to try to carry out the mission that was incumbent
on them. However, even with the division into fourteen
portions of land, the territory was still more extensive than
could be managed, which is why the captaincy system
failed.

From then on, to resolve the imbroglio, the Portuguese
Crown decided to import the Sesmarias institute to the
Colony from its Empire, although with different
characteristics, since on Brazilian soil, the Sesmarias
letters were delivered so that new owners could occupy,
explore, demarcate and defend the territory that was
consigned to them, many times, until then, new and
“virgin” lands. Once again, permeating the inequalities
that are perpetuated until today, the letters of Sesmarias
were delivered to the “friends of the King”, people with
considerable wealth and power.
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The Sesmarias system was also not successful in
Brazil, with sesmeiros who did not fulfill their obligations
to the Crown and other irregular occupations that spread
throughout the territory, until, shortly before the
Independence of Brazil, still in 1822, Dom Pedro |
suspended the concession of new Sesmarias until the
regulation of land occupation by the Constituent
Assembly.

Although the Imperial Constitution of Brazil, of 1824,
dealt with the full right of property in its article 179, item
XXII, and providing for compensation for expropriation,
the fundamental letter did not effectively regulate the
situations already consolidated. That said, there was a
period of time in Brazil from 1822 to 1850, called the
tenure regime, without land occupation legislation or
property rights that would bring legal certainty.

It is in this period, with the Constitution of 1824, that
the development of property rights in Brazil is understood,
whose first regulation was promoted by Law n. 601/1850
(Land Law).

In the Brazilian context, the realization of lands also
led to the concentration of wealth and power in a small
part of society, since occupations and sesmarias had
already been consolidated, a select elite group, which was
more aligned with the interests of the King, ended up be
the most benefited, even by the lack of inspection in the
colonial period and the precariousness of dominion titles.
This situation, which should have been resolved by the
Land Law by promoting the right to property, did not
obtain support from the agrarian elite, even because in the
following Magna Carta, the Republican Constitution of
Brazil of 1891, the legal tax on rural properties was
provided for, a situation that was only addressed more
comprehensively in the Land Statute in 1964 (SIQUEIRA,
2021, p.32/35).

In the meantime, around the world, due to the Second
World War, a new model of constitutionalism, with a more
social nature and, therefore, with room for interference in
economic freedom, gained strength to be implemented,
since it already had in the Mexican Constitution of 1917
and the German Constitution of 1919 (Weimar
Constitution). From there, after the horrors of the world
wars, the 20th century had implications of ideals rooted in
social solidarity. That said, the paradigm of the Liberal
State is changed to the Democratic State of Law, imbued
with transforming society, in an egalitarian process, which
became known as the Welfare State (BARCELLOS, 2020,
p.101/102).

In terms of Brazil, with the enactment of the Land
Statute, Law n. 4504/1964, there is a relevant regulation of
the institute of the social function of the land, by which the
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property must be subject to minimum criteria that serve the
community, in addition to the owner himself.

Only after the Federal Constitution of 1988, however,
the property right, now considered as a fundamental right,
starts to have a socialized function with greater clarity and
effectiveness regarding the measures to be taken by the
State in the fulfillment and effectiveness of the
aforementioned principle. The idea of democracy is
strengthened, together with economic freedom and
contracting, with the guarantee of private property, but as
long as it is based on basic principles of human dignity,
adequate exploitation of the environment and sustainable
development. The right to guarantee private property is not
withdrawn from the owner, but only combines the ideals of
rights and duties of the individual with the community and
which, therefore, justify the constitutional protection of the
State for the common good. In this vein, it can be inferred
that the social function of property promotes a change in
the right from “having property” to “being an owner”, with
the subjection of the characteristics and powers inherent to
the thing (BARCELLOS, 2020, p.113/115).

In summary, it appears that, in Brazil, following the
parameters of implementation and development of
property rights around the globe, despite the peculiarities
of Portuguese colonization, there is currently the guarantee
of property as a fundamental right, in the terms espoused
in art. 5, XXII, XXIII and art. 170, Il, CF/1988. That is,
property must serve a social function, subjecting its owner
not only to the rights inherent to it (use, enjoy/enjoy,
dispose of, recover), but also to the duties that advocate
social justice for the community, uniting the economic
order, the environment, sustainable development, respect
for neighborhood rights and tax and labor legislation.

For this reason, in terms of taxation, the institution and
implementation of the Rural Territorial Tax - RTT,
appears as an important instrument to coerce the owner in
fulfilling the social function of the property, based on
incentives to those who produce meeting the social
function and, on the other hand, on the other hand,
encumbrance to those who do not satisfactorily meet such
criteria (D'AGOSTIN and CATAPAN, 2020, p.03).

111, BASIC ASSUMPTIONS FOR REGULATION OF
THE RURAL TERRITORIAL TAX-RTT

Taxation on immovable property, based on the right to
property, or even possession, is an instrument used by
various civilizations since ancient times. At that time, this
type of tribute was generally instituted for purposes of tax
collection and also for land management, in order to
consolidate and maintain dominion over a certain territory,
following the example of the Roman Empire and also,
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more recently, by Napoleon. In Brazil, given the historical
context of colonization and the resistance of the dominant
agrarian elites, this type of taxation was postponed for a
long time (SIQUEIRA, 2021, p.48).

Humberto Avila (2008, p.06) teaches that when
creating a tax there is a specified purpose within a
fundamental legal framework of the Federal Constitution
of 1988, which advocates standardization through law,
guaranteeing legal certainty to the citizen by through the
predictability and certainty of what will be charged (art.
50, XXXVI), and the definition of time frames, such as the
limitation of the power to tax: the non-retroactivity of the
tax (art. 150, inc. Ill, a). Furthermore, it advocates the
principle of precedence: in the case of social contributions
(art. 195, § 7), it is essential that they are instituted 90 days
before collection (art. 195, § 7), while taxes can only be
demanded if created until the end of the previous year (art.
150, item 111, b). Complementarily, the author explains in
more depth about the objectives of taxation:

Taxation seeks to achieve certain purposes.
These purposes can be analyzed from an
extra-legal perspective, when examining the
causes that led the legislator to conform the
taxation in this or that way, or from a legal
perspective, in the event of investigating the
validity basis used to justify the taxation or
the distinction between taxpayers and the
purpose that the distinction aims to achieve.
This is because, since the justification and
purpose of the distinction are different, the
legal interests that affect the subjects will be
different and, by implication, the rules and
principles that will protect them will also be
different. (AVILA, 2008, p.06)

Still in the objectification of taxes, Bach and De
Andrade (2020, p.03) recall that the State, when creating a
new tax, primarily has the configuration called taxation,
that is, to seek collection purposes and with the purpose of
raising funds. to promote public policies that are
necessary. On the other hand, there is also parafiscality,
when the tax is destined to the revenue of state-owned
legal entities or linked to them. And yet, extrafiscality,
when the tax goes beyond the fiscal criterion, serving as a
means of State intervention in the private economy and in
social relations, as is the case of the RTT - Rural
Territorial Tax.

The idea of taxation related to the right to property
dates back to the ideals set out in the Declaration of the
Rights of Man and of the Citizen, dated 1789, in which it
was already foreseen that all citizens, according to their
possibilities, should contribute to the maintenance of
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conquered rights: liberty, equality and property. In this
vein, it is observed that property rights and taxation
complement each other, since the State can only guarantee
its own bases, such as fundamental rights, through the
required taxes, which finance them (BARCELLOS, 2020,
p.. 152 and 170).

In this wake, taxation should not be seen and rejected
as depriving citizens of their rights, when, on the contrary,
it is one of the ways to guarantee such foundations:

As seen, citizenship in the Democratic State
of Law can no longer be understood only as
the possession of rights, but rather as a
relationship of rights and duties. Within the
scope of such duties, the fundamental duty
to pay taxes stands out, which has an
intimate connection with fundamental rights,
relating to them in three perspectives: the
guarantee against state power, the role of
financing the cost of rights and, finally,
acting as a mechanism for the realization of
fundamental rights. It can be said, then, that
if democracy is compatible with the right to
property, which legitimizes inequalities - but
at the same time requires efforts to be made
to reduce them -, there is no violation of the
right to property by adopting inequalities.
redistributive fiscal policies, as long as they
are carried out in constitutional terms. The
social function of property, which justifies
the inclusion of collective interests, is
reflected in tax law with the recognition of
the need to pay taxes, adding to it a link to
the constitutional project of transforming
reality. (BARCELLOS, 2020, p. 186)

Having surpassed the basic premises in relation to
property taxation, we have that the RTT — Rural Territorial
Tax was instituted in Brazil in the first Republican
Constitution in 1891 and today is based on art. 153, VI, of
the Federal Constitution of 1988, and regulation in Law n.
9.393/1996. It is inferred that the RTT is imbued with both
a taxation and extrafiscality function, since, in addition to
raising funds, it also aims to encourage the owner in the
proper use of the land, attending to the social function, in
order to avoid latifundia without production, as well as as
real estate speculation. For this very reason, there is a
difference in the rates charged, so that unexplored rural
properties have higher collection rates, according to
criteria of degree of use (D'AGOSTIN and CATAPAN,
2020, p.03/04).

In order to understand the institution of the RTT in
Brazil and the method of calculation, it appears that the tax
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was effectively created only in the military period, through
the Land Statute, already providing for the collection and
extrafiscal character, in the sense that the progressiveness
of the collection rates was stipulated by the size and use of
the property. The creation of the RTT also aimed at a more
effective land regularization by allowing the identification
and expropriation of unproductive rural properties.
However, the failures of the public power in the inspection
did not favor the effectiveness of the established objectives
(SIQUEIRA, 2021, p.15/16).

A brief historical review shows that the RTT was
originally provided for by the 1891 Constitution, with
instituting competence attributed to the federated states. In
the 1946 Constitution, by Constitutional Amendment n. 5,
the competence was conferred to the municipalities, but it
was soon modified again in 1964, during the military
period, transferring the competence of the RTT to the
Union, which was maintained in the current Magna Carta
of 1988. However, under the terms of art. 158, II,
CF/1988, the inspection of the RTT is the responsibility of
the Union, but half of the collection is the right of the
municipalities (art. 158, 1, CF/1988). Another relevant
modification is the hypothesis that the municipalities and
the Federal District establish an agreement with the
Federal Revenue Service so that the federated entity itself
inspects and collects the entire RTT (art. 153, 84, llI,
CF/1988), provided that it does not constitute tax waiver or
tax reduction (BACH and DE ANDRADE, 2020, p. 05).

Regarding the incidence of the tax due, the provisions
of Law n. 9.393/1996, which gives the guidelines in
relation to the RTT:

Art. 1 The Tax on Rural Territorial
Property - RTT, calculated annually, has as a
triggering event the property, useful domain
or possession of property by nature, located
outside the urban area of the municipality,
on January 1 of each year.

§ 1 The RTT is also levied on the
property declared to be of social interest for
the purposes of agrarian reform, as long as it
is not transferred to the property, unless
there is a previous imposition of possession.

8 2 For the purposes of this Law, rural
property is considered to be the continuous
area, formed by one or more parcels of land,
located in the rural area of the municipality.

8§ 3 The property that belongs to more
than one municipality must be classified in
the municipality where the headquarters of
the property is located and, if it does not
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exist, it will be classified in the municipality
where most of the property is located.

In addition, Cora et al (2020, p. 08) highlight the
hypothesis of exemption from presenting the RTT for
those farmers who exploit land in up to 100 hectares, in
addition to the specific cases of lots and settlements
destined for agrarian reform, provided that the
requirements are met. basic legal criteria. Therefore, the
author explains how to calculate the tax due:

In order to carry out the calculation basis, it
is necessary to know what the Non-Taxable
and Taxable Areas are, being able through
this to identify means of how to carry out the
calculation of the rural land tax. It is
necessary to know what bare land is and the
market value of the land, and bare land is the
property by nature or natural accession,
comprising the soil with its surface and the
respective native forest, natural forest and
natural pasture. The RTT legislation adopts
the same understanding as the civil
legislation (BRASIL, 2012). According to
Law No. 9,393 (BRAZIL 1996) in its art. 8:
“The Value of Terra Nua (VTN) is the
market value of the rural property, excluding
market values related to: | - constructions,
installations and improvements; Il -
permanent and temporary cultures; Il -
cultivated pastures. ” The Non-Taxable Area
is one that is determined by the Forests Code
and is protected for environmental
conservation. According to the Federal
Revenue's normative instruction, number
256, (BRASIL, 2002) the non -taxable areas
of rural property are:  permanent
preservation; of legal reserve; of Private
Natural Heritage Reserves of ecological
interest, thus declared by means of an act of
the competent federal or state agency, which
are: ; and b) demonstrably useless for rural
activity; of environmental easement; covered
by native, primary or secondary forests in a
medium or advanced stage of natural
regeneration and flooded for the purpose of
constituting a reservoir for hydroelectric
plants. According to Law No. 9,393, of
1996, arts . 10, § 1, | and I, the RTT
calculation basis is the Taxable Bare Land
Value (VTNt). The amount of the RTT to be
paid is obtained by multiplying the VTNt by
the corresponding rate, considering the total
area and the degree of use (DU) of the rural
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property. Degree of utilization is the
percentage ratio between the area effectively
used by the rural activity and the usable area
of the rural property; constitutes a criterion,
together with the total area of the rural
property, for the determination of the RTT
rates. (CORA et al, 2020, p.09/10)

According to the calculation base adopted, for the
purpose of extrafiscality of the RTT, it is interesting to
note that the occupied and preserved surface areas on the
property are excluded from the taxable area, which should
encourage the owner to maintain the native forest or even
cultivate native species, regenerate areas that have suffered
degradation, contributing to a sustainable and balanced
environment. In addition, the progressivity of the RTT is
also supported, since the rates are defined according to a
proportionality between the size of the property and its
productivity, giving the degree of use (UD) of the property
(BACH and DE ANDRADE, 2020, p. 08/07).

For all the above, the institution of the RTT in the
form of contribution with extrafiscality, shows itself as an
alternative permeated with good objectives and "could
promote environmental preservation, stimulate economic
practices that generate income and work in the field, in
addition to ensuring that the social function of the earth
was fulfilled.” However, it has proved to be inefficient in
the Brazilian historical context, either due to the lack of
regulatory legislation for long periods, the inefficiency in
the inspection and collection of the tax due or even the
transfer of the State to the pressure of the ruling elites who
aim not to change this scenario. Furthermore, if there were
effectiveness and efficiency in the inspection of the RTT,
unproductive rural properties, kept for speculative
purposes, could serve for expropriation for land
regularization purposes (SIQUEIRA, 2021, p.39).

IV. SCOPE AND (IN) EFFECTIVENESS OF THE
RURAL TERRITORIAL TAX (RTT) IN
BRAZIL: FROM TAXATION TO EXTRA-
FISCALITY

As previously exposed, the State's power to tax is
constitutionally defined in specific situations regulated
between articles 153 to 156 and other scattered ones. In the
model of the federative pact adopted in Brazil, the
competence to tax can be of the Union, federated states,
municipalities or the Federal District. It is noteworthy that
taxation must adopt parameters of reasonableness and
proportionality, since it affects the legal circle of human
rights, such as freedom and private property, even if it is in
order to preserve them. Therefore, the legislator
determines a minimum that is indispensable to the citizen
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for his life and that of his family in a dignified way, while
also conferring the contributory capacity of this citizen,
substantiating and justifying the reason for a specific tax,
with the purpose, need, adequacy and proportionality of
choice (AVILA, 2008, p.08/10)

Considering these basic premises, when dealing with
property rights, an approach that focuses on the scope of
the principle of the social function of land and property is
unavoidable. This is because functionalized property is
built in accordance with the daily actions of people
collectively, that is, at the same time that the Constitution
guarantees the right to property, it subjects the owner-
owner to a series of duties that meet, not only individual,
but also benefits the whole society (BARCELLOS, 2020,
p. 122).

With regard to rural property, the social function is
embodied in allying the exploitation of the land in a
sustainable way, harmonizing the relationship between
man and nature in the achievement of agricultural or even
industrial activity that is developed in the place. In this
vein, the Citizen Constitution elevated environmental
protection as one of its foundations, in such a way that
sustainable development through a healthy and balanced
environment must be shared with the economic order to
meet the social function of property (CORA et al. al, 2020,
p.03/04).

For this reason, the taxation concerning the RTT —
Rural Territorial Tax, takes into account environmental
and sustainability criteria, including the Brazilian Forest
Code:

From the study carried out, it can be
observed that through the Forest Code in
relation to the Rural Territorial Tax, the
evidence found is that when the farmer
fulfills the obligations related to the
environment, he can benefit from a
reduction in taxes, especially the Tax Rural
Territorial, thus being able to contribute to
sustainability being of great value to
contribute to society. In order to have these
benefits, it is necessary to preserve the areas,
considered non-taxable in the declaration of
the territorial tax, being these areas the legal
reserve and the permanent preservation areas
- APP, provided that these reserves are
proven by suitable and skillful documents, in
addition to the presentation of CAR. In order
to calculate the RTT calculation basis, it is
necessary to know what the non-taxable and
taxable areas are, thus being able to identify
the possible means for quantifying the rural
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land tax. It is necessary to know what bare
land is and the market value of the land, bare
land is the property by nature or natural
accession, comprising the soil with its
surface and the respective native forest,
natural forest and natural pasture. The RTT
legislation adopts the same understanding as
the civil legislation. (CORA et al, 2020,
p.11).

However, even with all the incentives, the RTT tax
collection is very low in the national revenue, and still,
taking into account its extrafiscality nature, it shows that
the Brazilian taxpayer has not felt sufficiently stimulated,
since they permeate unproductive properties and without
developmental benefit, since the tax burden does not
burden the taxpayer to the point of forcing him to meet the
attributes of a social function. In addition, in
environmental parameters, the taxpayer barely perceives
the correlation between the preservation of green areas on
his property and the value of the RTT, since these areas are
subtracted, in proportion they occupy, for the calculation
of bare land, and by in turn, it has little impact on the tax
reduction value (BACH and DE ANDRADE, 2020, p. 12).

The low RTT collection does not refer only to the
present day. As early as 1987, studies carried out by
Giffoni and Villela, found that the tax was inefficient in its
fiscal function because properties were declared at a value
much lower than what they actually corresponded to on the
market. In the same sense, with regard to the extra-fiscal
function of the tax, even about 40 vyears after the
aforementioned study, the situation remains deteriorated:
there is no efficient inspection by the State, with the
consequent low adherence to providing the fulfillment of
the social function of property. So much so that, according
to the 2017 Agricultural Census, 1% - one percent - of the
establishments were large properties and corresponded to a
total of 47.6% of the entire area that was analyzed. This
means that large landowners continue to concentrate land,
often without meeting the social function, and
maneuvering them into real estate speculation
(BARCELLOS, 2020, p. 220).

Furthermore, when approaching the collection of the
RTT in its taxation function, Bach and De Andrade (2020,
p.09/10) explain in their studies the low impact that the tax
has on total national revenue, as well as, specifically, its
relation with the agribusiness sector:

When analyzing the collection of the RTT
over recent years, it is clear that this tax is
among those that generate the lowest
revenue for the State. According to data
from the Brazilian Federal Revenue Service
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(2018, 2014, 2006, 2002, 1998), in 2017 the
collection amounted to R$ 1.418 hbillion
reais, which represents 0.06% of national tax
revenue and 0.02% of the Domestic Product.
Brazilian Gross Domestic Product (GDP).
This quotient has fluctuated, since 1990,
between less than 0.01% and 0.03% of GDP,
a record maintained in the 1996-1997
biennium. [..] On the other hand,
agribusiness, understood as the extension of
the agricultural production chain, has great
weight in the formation of state reserves,
equivalent to 21.4% of GDP (CNA, 2020).
So much so that the wealth generated by this
productive set is not limited to the fruits and
products of economic activity, but is
reflected on the very surface on which it
develops: in this context, rural property
gains the quality of a speculative object.

The disparity in the amount of Brazilian collection,
when it comes to the RTT, is even more evident when
compared to taxation on rural lands in other countries.
While in Brazil, the RTT collection does not correspond to
more than 0.3% of the total, even in Latin America,
Uruguay and Chile, they collect, respectively, 6% and 4%.
In Anglo - Saxon America, both the United States and
Canada collect, on average, 5%. In Europe, in countries
like France and lItaly, the amount reaches 3% of the total
collected (D'AGOSTIN and CATAPAN, 2020, p.02).

The most diverse scholars on the subject attribute the
low RTT collection in Brazil to inspection or
administrative factors, as Siqueira (2021, p.50) explains
well:

Thus, due to the persistent evidence of its
low effectiveness, even after the different
regulations, one of the main obstacles to the
performance of the RTT is still associated
with the self-declaration of the VTN by the
taxpayer, as it directly compromises the
amount collected and, therefore, the
effectiveness of compliance of extrafiscality
objectives. The declaration of the VTN by
the taxpayer, in addition to compromising
the collection of the RTT, also generates
other systemic failures, since, even if the
value is contested by public agents,
resources are available in the legal sphere to
try to reverse these charges.

Another approach that promotes failure in the approval
of the tax is also necessary, with the imperative that the
legislation authorizes the expropriation of unproductive
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rural properties, according to art. 185, Il, CF/1988. That
said, there are taxpayers who tend to declare false
information to increase the degree of use (DU) of the land
and, thereby, prevent an expropriation procedure, which
could even have the aim of promoting agrarian reform,
under the terms of art. 6 of Law no. 8.629/1993 (BACH
and DE ANDRADE, 2020, p. 15).

From this spectrum it is possible to conclude that the
RTT also did not prosper in Brazilian lands in the sense of
being used for land regularization, as allowed by the
agrarian reform law. Considering that the concentration of
land in the country remains practically unchanged, in
addition to the fact that most of the national settlements
did not materialize through consequences attributed to
fiscal issues, there is also the fact that the collection is
inexpressive due to the lack of a system or cadaster that
integrate the characterization data of rural landowners and
promote an efficient state inspection movement
(SIQUEIRA, 2021, p.41/44).

Meanwhile, aspects that are interconnected with the
rural land tax collection rates are also out of step with the
evolution of Brazilian society over the decades, as
demonstrated in the research by Bach and De Andrade
(2020, p.15):

Regarding the indices, it appears that the
same ones established in 1975 are in force,
without changes, in total mismatch with the
technological innovations of agribusiness
and livestock activity (FRIAS; LEAO, 2017,
p. 15). As a result, it is possible to glimpse
one of the reasons for the low collection and,
at the same time, a disincentive to the
rational use of land in these criteria
established by the Federal Revenue Service.
An update of the minimum yields by 40%,
reaching an average of 1.37 AU/ha,
understood as similar to the contemporary
agricultural reality 32, without any other
change in the rules governing the ITR,
would generate a collection of R$8.5 billion
(INSTITUTO ECHOLHAS, 2019, p. 42-44).

In short, it is inferred that the Rural Territorial Tax -
RTT - as established by Brazilian legislation, has a very
small relationship with the total national tax collection,
which, from now on, relatively mitigates its fiscal function
in a country whose territorial vastness is continental. On
the other hand, in the extrafiscality aspect, the tax is not
more successful either, since, although wrapped in
commendable grounds of adequacy of the land to a social
function and allied to the sustainable use of the
environment, the Brazilian State does not have inspection
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instruments. effective in achieving the objectives assigned
to the tax, failing in the related regulatory and
administrative functions.

V. CONCLUSION

Property consists of an essential right for the
development and evolution of the human species in
society, whereas, for the famous philosopher John Locke,
property would be a natural right, prior to man himself,
elevating it as a right embedded in life and in the freedom
of man, which is denoted by influences of liberalism.

On the other hand, Rousseau, also in the modern age,
attributes to man the possibility of appropriating things and
having dominion over them, organizing himself in society,
that is, property exists as a function of society.

Both thinkers played a fundamental role in the
understanding of the aforementioned property right around
the world, even after the rise of the Welfare State, a
relevant model of State interference in private property
through fundamental constitutional norms that aimed at an
evolution in the human rights after the horrors of two
world wars.

In Brazil, given the aspects of Portuguese colonization,
with irregular land occupations and lack of effective rules,
the right to property emerges in the constitutional texts
from the Magna Carta of 1824, but takes greater emphasis
with Law n. 601/1850 — Land Law.

In the following Magna Carta, of 1891, there was
already a provision for the institution of a tax on rural
properties, however, this rule did not really materialize
until the enactment of the Land Statute in 1964. It is
observed that the concentration of rural lands in the hands
of an agrarian elite, with roots in the period of the Colony
and Empire of Brazil, was fundamental in not achieving a
tax collection on rural lands, since, with the political
influence of these actors and for financial and power
reasons, there was no interest in regularize the
aforementioned taxation.

With the regulation of the Rural Land Tax - RTT - in
the Land Statute, two functions are denoted: the fiscal one,
with the purpose of collecting funds for State investment
in public policies and the extra-fiscal function, by which
the objective was to encourage landowners to produce and
exploit their lands in a sustainable way and in line with the
social function of property.

It turns out that studies on the subject demonstrate
State failures in the inspection and collection of the RTT -
Rural Territorial Tax, considering that the method of
declaring the tax bases by the owner himself is deficient,
often due to false information provided, in order to of
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reducing the value of the tax or even inducing a false
perception of a high degree of productivity of the property,
which prevents an expropriation process for land reform
purposes.

In an analysis of a study compared with other
countries, whether in South America, North America or
Europe, it appears that the RTT collection in Brazil is
extremely small in relation to the total collected in the
country, being only about 0.3 per percent, while in other
nations, such as the United States and Canada, it is
estimated, on average, 5%.

As an instrument to guarantee property and other
fundamental rights, the State has the power to tax, with the
constitutional limitations that are inherent to it, and the
RTT - Rural Territorial Tax is an instrument for tax
collection - monetary - and also extrafiscality, that is, aims
at objectives other than financial ones, such as
encouraging the rational and sustainable use of land.

That said, weighing all the studies and research carried
out, it is observed that the State guarantees the right to
property, as one of its foundations, as long as it serves a
social function, serving the common good. However, when
verifying the scope of the RTT's effectiveness in this
context, normative and supervisory inefficiency is verified,
mitigating the relevance of the tax in the national scenario
as an instrument for tax collection or for the healthy
promotion of the social function of property.
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Abstract— The risks associated with academic research are often much
lower than those in large-scale process industry operations. While
inventories of hazardous materials are lower in the university
environment and the number of hazards may be lower, factors such as
chemicals used in laboratories and the proximity of researchers to their
equipment can equate to a high individual risk for laboratory users. The
number of reported laboratory accidents resulting in fatalities, serious
injuries, and financial loss demonstrates a need for better risk
management practices in academic teaching and experimental research
laboratories. Academic and research labs at universities contain various
risks, and the associated risks can be significant if not appropriately
managed. The misperception that university labs are low risk is partly due
to a lack of awareness of the hazards. This paper discusses an approach
to applying health and safety practices to chemistry laboratories at a
federal university in the interior of Parand and discusses selected
challenges and suggested solutions.

I INTRODUCTION

Safety and health have been significant issues
developing in the social context due to the increased
concern with preventing dangerous situations for people
everywhere (Li et al., 2015). The point of safety does
involve not only industries but also educational institutions
that have laboratories whose users are highly exposed to
various hazards such as chemical, biological, physical and
radioactive hazards and musculoskeletal disorders (Fan et
al., 2014). These hazards can be avoided because there are
many factors capable of contributing to the safety and
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health in the laboratory, such as the correct operation of
instruments, stress management, handling of chemical or
hazardous material, risk assessment, and emergency
procedures (Reader et al. ., 2015).

State or federal regulations generally regulate
safety and health practices that limit exposure to hazardous
substances. Many educational institutions have developed
their occupational safety and health programs approved
and monitored by a management board (Liu et al., 2015).

However, even an almost perfect system can incur
a breach; there is always the possibility that something will
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not go as planned, exposing specific hazards through
accidents and injuries to users. These undesirable
possibilities can occur due to certain flaws in safety
procedures or even lack of safety culture and awareness,
careless attitude, poorly designed laboratories, and
overcrowding (Reader et al., 2015). Regulatory bodies
have noticed that many higher education institutions have
studied workers' attitudes and perceptions of safety in
many Western countries (Fan et al., 2014). Of these, the
main factors for laboratory accidents stem from the human
attitude and the accumulation of information and
experiences, which lead individuals to act in a certain way
when faced with a particular stimulus (Catino; Patriotta,
2013). Laboratory safety does not just involve strict
adherence to regulations; it is also the result of everyone's
attitude and commitment (Hajmohammad; Vachon, 2014).
Students adhere to the rules only in some situations and
may not follow all of them. The biggest challenge in
educating students about safety is getting them to
understand and recognize hazards rather than just
following safety rules (Hogstrom et al., 2010).

For Maksemiv and Michaloski (2016), safety is
paramount in science teaching, and it is necessary to
improve safety practices and culture in many universities.
The importance of laboratory safety must be encouraged in
students from the beginning, repeatedly, and must not be
forgotten (Catino; Patriotta, 2013). However, universities
can and should play a more active role in controlling risks
to ensure the safety of students, faculty, staff, and even
visitors. Occupational safety and health (OSH) should be
practiced to increase awareness among laboratory users
(Gongalves Filho et al., 2013).

Indeed, OSH issues are as important as human
rights and should not be considered another privilege
(Oliveira et al., 2010; NordI6f et al., 2015). To meet OSH
requirements, universities must ensure that campuses are
safe and conducive to these activities. Because of this, the
Brazilian Association of Technical Standards (ABNT,
2011) recommends some recommendations for improving
security in colleges and universities:

1. isolation, preventing access to personnel who
do not work directly with the laboratory;

2. controls to provide a ventilated workspace that
typically includes chemical fume hoods, biosafety cabinets
for working with hazardous chemicals and pathogens;

3. administrative controls to provide safety
training, access to risk information, and laboratory
inspections by health and safety institutions to ensure a
safe working environment;

4. Personal Protective Equipment (PPE) such as
lab coats, eye protection, and gloves provide a direct
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protective layer for researchers. Depending on the risk,
additional equipment is often required.

These recommendations may include, for
example, relevant guidance on the health of particular
groups such as students, faculty, and staff; applicable
legislation, such as health surveillance of researchers
exposed to animals; and other information, such as the size
of universities, the age distribution of university staff and
students, and the pattern of employment at universities,
which is determined by university funding arrangements
(Hirata; Mancini Filho, 2002; Hogstrom et al., 2010).

Taking the scenario presented as a reference, the
present is udo addresses and assesses the level of safety
and awareness among users of chemical laboratories at a
federal public university in Parana. In addition, the study
describes the nature of OSH as a result of the challenges of
its integration into university education. The way forward
must be to develop an integrated university approach to
creating a safe and healthy working and learning
environment, combined with the inherent learning risks.

1. METHODOLOGY

The study was carried out between December
2019 and January 2020 in three chemistry laboratories of a
federal public institution in the interior of the state of
Parana. A total of 20 master's and doctoral students and
five laboratory technicians participated in the study and
received the questionnaire to answer. The questionnaire-
based on the biosafety manual for chemical laboratories by
Hirata and Mancini Filho (2002) was developed and
designed in two parts: part A, composed of demographic
data, and part B, consisting of 10 questions related to
safety awareness in the laboratory and ten inquiries about
laboratory safety practice. The questionnaire consisted of
closed questions that should meet a Likert scale adapted to
four points. Respondents would assign scores to each
question if 1 - strongly disagree, 2 - disagree, 3 - agree, or
4 - strongly agree. The collected data were analyzed using
the Statistica 10 software and considered Cronbach's Alpha
as a reliability criterion (Leontitsis; Pagge, 2007). This
section presents the results obtained in the survey with the
25 respondents. Initially, we have the demographic data
referring to part A of the questionnaire, that is, sex, age,
knowledge about safety standards, and time of experience
in laboratories. Figure 1 (a) presents the percentage of
respondents by gender and indicates that 32% are male and
68% are female. Figure 1 (b) shows the age of the
respondents. It is worth noting that most master's students
enter graduate school immediately after completing their
undergraduate courses. And the highest age is precisely the
technician with the longest time in the institution. Figure 2
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(a) shows the percentage of respondents about the safety the results, it is possible to verify that most of them know
knowledge of the laboratory, and Figure 2 (b) shows the safety and health aspects; that is, of the 25 respondents,
time they are in direct contact with the laboratories. From only one says they do not know.

female

68%

@

ra

15 20 25 30 35 40 45 50 55 60
Age (years)

(b)

Fig.1 Percentages of respondents in relation to: (a) sex; (b) to age.
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Fig.2 Percentages of respondents concerning: (a) knowledge of safety standards;(b) the time of trial.
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In addition, Figure 2 (b) presents the percentage
of laboratory experience among the respondent users. With
the results, it is possible to verify that 8% of the team has
ten years of experience and 4% more than 20 years, while
the other 4% refers to the respondent who has only one
year of experience. These two values refer to the
technician with the highest age and the longest time in the
institution and the master’s student with the lowest age and
the least experienced in the laboratory. The rest of the
respondents had between 2 and 6 years of experience,
accounting for 84%, of which 48% are respondents with 2
and 3 years of laboratory research.

To analyze the second part of the questionnaire
(part B), it was necessary to establish a reliability criterion
for the data. In the case of using the Likert scale, it is
recommended to use Cronbach's Alpha at an acceptable
value above 0.80 so that the data are well correlated
(Leontitsis; Pagge, 2007). Table 1 provides reliability
statistics for the questions used in this study. The result
shows that Cronbach's Alpha was 0.82 and 0.87,
respectively, for the ten questions related to safety
awareness in the laboratory and the ten questions related to
the safe practice in the laboratory, which is considered
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reliable for the data (Leontitsis; Page, 2007). Table 1 also
shows the mean and the respective standard deviations for
the 20 questions.

Security awareness data among lab users are
presented. The average score for each question was
between 3 and 4, representing the respondents' agreement
with the proposed statements. The most excellent
awareness was related to the laboratory being well
ventilated and knowledge of safety kits, which reflects the
need to help some users if there is a need. Respondents
gave it the lowest score regarding cleanliness and
organization, representing a problem many universities
face. After carrying out experiments, many students do not
clean and organize the laboratories as they should. In this
case, it is up to the technicians and the guiding teachers to
reaffirm the importance of cleaning. It is essential to
highlight the number of respondents who agreed with the
extent of supervision while performing some practical
work in the laboratory.

Appropriate supervision practice helps ensure a
safe environment for all academics intheir activities,
including laboratory activities (Langerman, 2009).

Table 1 Data related to security awareness and practice

Laboratory safety awareness

Questions Mean and standard deviation

Q1 Electrical wires are always arranged in their places. 3.60£0.50

Q2 Electrical equipment is turned off after use. 3.48+0.51

Q3 The laboratory is cleaned and organized after use. 3.24+0.44

Q4 All chemicals are labeled and stored. 3.78+0.51

Q5 The laboratory is well ventilated. 3.88+0.33

Q6 The fire extinguisher works and is in a suitable location. 3.563+0.51

Q7 Lab exits are accessible. 3.72+0.46

Q8 There are first aid Kits in the lab. 3.88+0.33

Q9 The safe operating procedure (SOP) is visible on the equipment. 3.40+0.50

Q10 Supervision of laboratory technicians is essential. 3.85+0.50
Cronbach's alpha 0.82
Laboratory safety practice

Questions Mean and standard deviation

Q11 Laboratory users can handle chemicals. 3.40+0.30
Q12 I know the danger I run in working with chemicals. 3.3210.11
Q13 Laboratory staff knows the material safety data. 2.92+0.23
Q14 Use personal protective equipment (PPE) 3.40+0.62
Q15 I know how to use the fire extinguisher if necessary. 3.28+0.13
Q16 I know the rescue procedures. 3.06+0.45
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Q17 I know how to label and classify a chemical. 2.72+0.38
Q18 I can identify hazards and risks in the laboratory. 2.88+0.34
Q19 I can locate the first aid kits. 2.60+0.48
Q20 I know how to give first aid. 2.40+0.49
Cronbach's alpha 0.87
Table 1 also presents data regarding safety 1. CONCLUSION

practices implemented in the laboratory. As a result, the
average score for each question varied between 2 and 3
and between 3 and 4. This means that some users agree,
and others disagree with these questions. Behavior also
plays a significant role in every organization, and many of
the accident-causing factors are driven by individual
attitudes towards safety and health issues (Langerman,
2009). If there is bad behavior regarding safety practices,
there will not be a good functioning of an educational
institution (Hirata; Mancini Filho, 2002; Penna et al.,
2010). Based on the results, it is possible to verify that the
highest score was given to qualified users to handle
chemicals in the laboratory and protective equipment,
followed by knowing how to identify the danger and use
the extinguisher. The evolution of technological processes
has led professionals involved in laboratory teaching
activities to be exposed to various biological and chemical
risks. According to Hirata and Mancini Filho (2002), the
assessment and management of risks are mandatory for the
definition of criteria and actions, aiming to minimize the
hazards that can affect the health of teachers, technicians,
students, and the environment. Regarding personal
protective equipment, these are considered primary
containment barriers and, together with good laboratory
practices, aim to protect individuals and the laboratories
themselves (Hirata; Mancini Filho, 2002; Penna et al.,
2010). Together, these practices show a good attitude
towards creating a safe laboratory environment.

The lowest grade was attributed to knowing how
to provide first aid. This is a worrying factor, as several
studies advocate that first aid training should be part of the
school curriculum (Chima, 2016; Cave et al., 2011). In this
way, it is recommended that employees and master’s and
doctoral students respondents undergo training to know
how to act in emergencies. In laboratories, individuals
need to be trained in safety and first aid techniques. Each
unit must develop its safety manual, identifying risks and
operational work procedures, which must be available to
all site users (Penna et al., 2010).
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Based on the analysis of the results, it was
possible to conclude that some users understand and
practice safety and health. In contrast, others do not
develop these practices while conducting activities in the
laboratory. Unfortunately, this condition contributes to
unplanned events to occur. Safety knowledge and
exercisearenecessary because they can create a safe
workplace environment. For improvement, users must
receive safety and health information and training that pay
attention to the hazards present in the laboratory.
Knowledge about safety practices is essential to avoid or
minimize accidents. It is necessary to highlight that the
research result was passed on to those responsible for the
laboratories of the university participating in this study.
They informed that in 2019 the Regulation of the Food,
Environmental and Chemical Laboratories of the
University was enacted to be implemented in 2020.

Culture must also be created that values health
and prevention risks. It is essential to develop a culture of
risk and prevention in training programs at all levels of
education and in all areas. An educational institution must
be a safe and healthy work environment appropriate for
education. At the same time, the presence of vulnerable
groups (e.g., very young students) and the needs of people
with disabilities must be taken into account. The university
sector is growing and needs to expose information on
hazards and risks and relevant information for planning
health provision. This information may include, for
example, appropriate guidance on the health of particular
groups such as students, faculty, and staff, relevant
legislation, health surveillance of researchers exposed to
chemicals, and other information such as the size of
universities and age group. Of university staff and
students.
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Abstract— To select in the literature the importance and challenges of
food for the development and potential of the individual related to growth,
promotion, and health. Method: This is an Integrative Literature Review
and 188 articles were selected for analysis. After applying the defined
inclusion and exclusion criteria, 15 studies were included in the research.
The studies showed that dealing with the subject is essential, allowing
children and adolescents access to healthy and quality food, guaranteeing
their right to food as provided for in the Statute of Children and
Adolescents. Most studies concluded that several schools do not offer
adequate food to their users, despite the importance of this practice being
evidenced by the works. Therefore, implementing and implementing the
guidelines that the National School Feeding Program legislation offers is
essential to change this scenario in the school context.

I.  INTRODUCTION

According to the Food and Nutrition Security Law,
Article 2, No. 11. 346, adequate food is considered a
fundamental human right, inherent to the dignity of the
human person and indispensable to the realization of the
rights enshrined in the Federal Constitution, and the public
authorities to adopt policies and actions that are necessary
to promote and guarantee food and nutrition security for
the population [1]. Food and nutrition are foundations for
the promotion of the population's health, as well as for the

human development, improving their and

improving the quality of life.

potential

Food is understood as a conditioning and determinant
factor of health, food and nutrition actions are conducted
to play their role in a transversal way to health actions, in a
complementary character and with formulation, execution
and evaluation within the activities and responsibilities of
the health system [2].

Aiming at this scenario and due to the transformations
that Brazil has been going through, such as the Food and

protection of health. And together they help in the proper
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Nutritional Transition, the National School Feeding
Program (PNAE) was created, aiming to offer school
meals and food and nutrition education actions to students
of all stages of public basic education. The PNAE works
through the federal government, which transfers to states,
municipalities and federal schools, financial amounts of a
supplementary nature made in 10 monthly installments
(from February to November) to cover 200 school days,
according to the number of students enrolled in each
education network [3].

Since school meals are important for the growth and
health promotion of children and adolescents, thus
providing greater learning, biopsychosocial development,
promoting food and nutritional security, quality health,
increasing school rates and ensuring that they become
citizens with rights. . For this, it is necessary that the State
can intervene to guarantee this food, not only in the school
environment, but in their homes.

However, the Program has been going through several
challenges over the years and in 2020, these challenges
intensified with the COVID-19 Pandemic, when
adaptations were necessary for school meals to reach
students, and the entire production chain as family farming
has undergone changes so as not to interrupt its actions
during the period of social isolation.

Considering the current conjecture, this literature
review aimed to analyze studies on the subject: school
feeding and its challenges and importance to society,
seeking to contribute with a critical view on the subject.

International Journal of Advanced Engineering Research and Science, 9(6)-2022

Il. METHODOLOGY

The work consists of a bibliographic research
carried out in the following databases: SCiELO (Scientific
Electronic Library Online) and Pubmed. The following
descriptors in Portuguese were used for the research:
School feeding, school health and healthy eating. These
descriptors are listed in the descriptors tools in Health
Sciences (DeCS) of the Virtual Health Library (VHL),
articles written in Portuguese, available online in the
selected databases and published between the periods from
2017 to 2022. It was adopted as inclusion criteria, which
addressed the theme of the study at the national level.
Among the exclusion criteria selected are studies that are
duplicated in the aforementioned databases, gray literature,
incomplete works, editorials and studies that are not
related to the topic addressed in this article.

1. RESULTS

The number of articles selected according to the
eligibility criteria was 15 articles. Among the articles, all
belonged to the Pubmed database and the SciElo
database. The works were organized in a table containing
the title of the article, authors, source database and
conclusion, as described in Table 1.

Table.1: Summary of articles selected for review

Title Authors

Data base/year

Conclusion

Background and elements | Schwartzman F; Mora
of the link between | C,AR; Bogus C,M; Villar
Brazil's school feeding | B,S.

program and family
farming. [4]

Scielo/2018

The analysis of the articles showed that the
purchase of family farming by the PNAE is
a wide-ranging initiative, from the
conceptual, execution and results point of
view. It was also demonstrated that, for its
success, a wide articulation between the
actors and bodies of the various sectors
involved is essential, as well as the
implementation of multiple strategies by
the different spheres of government. In this
way, linking the education, agriculture,
planning, procurement and civil society
sectors, and should be articulated at
national, state and local levels. The results
of this study demonstrate that initiatives
such as these, of institutional purchases of
family farming, currently implemented in
several countries, are configured as an
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important strategy for food and nutrition
security, for fulfilling the human right to
adequate food and for promoting
sustainable development in long term.

It is necessary to continue
with direct purchases from
local family  farming
through  the  National
School Feeding Program.

(5]

Schwartzman F; Mora
C,AR; Bogus C,M; Villar
B,S.

Scielo/2018

The article presents a debate about the
direct purchase of family farming by the
PNAE, emphasizing its importance and
advances, as well as the challenges linked
to practice, such as infrastructure, technical
training, technical assistance to farmers. In
addition, it was presented that the purchase
of family farming is just one of the
strategies of the PNAE and must be
accompanied by several other programs
instituted by the PNAE, such as food and
nutrition education, teaching of school
gardens, strengthening of controls in a
continuous, integral and integrated into
social school curricula, etc.

The authors also stated the importance of
further research on the subject.

The  National  School
Feeding Program: the
world is inspired, will we
be able to maintain
progress? [6]

Recine, E.

Scielo/2018

The analysis of the article showed that
budget availability is necessary, but not
sufficient to maintain and expand the
purchase of family farming. Measures, for
example,

of support and strengthening of the
sustainable local production process, a
priority for the most

vulnerable, of structuring administrative
processes compatible with the purchase
objectives of family farming for the
viability of food and nutrition education
actions, in short, the

set of aspects that configured the PNAE as
an example to be followed, need to be kept

and expanded.

Evaluation of the National
School Feeding Program:
literature review. [7]

Nadinne D,F; Melo L,S;
Silva F,A.

Scielo/2018

The review highlighted the problems in the
performance of the nutritionist and the
School Feeding Councils, in the acquisition
of food from family farming and in the
composition of menus, with low content of
fruits and vegetables. Emphasizing the
need for greater attention related to the
execution of the PNAE, aiming to
guarantee school meals within principles
that promote food and nutritional security.
New evaluative studies on the Program
were suggested, being fundamental for the
supply of subsidies to public managers in
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order to improve its execution.

School meals and the
constitution of
schoolchildren's identities:
from meals for the poor to
the right to food. [8]

Silva E,O; S Santos L,A;
Soares M,D.

Scielo/2018

Initially, the study discusses the persistence
of discourses and practices of an
assistentialist nature that reduced school
meals to food for the poor, which were
observed in the studies. The meanings of
this welfare character are in line with the
understanding that it seems to work as a
mechanism of power capable of inscribing,
in schoolchildren, an identity of poverty
and inferiority. This understanding is
situated in the power relations existing in
the school, in the exercise of disciplinary
power and its potential to produce
identities, as well as in the practices of
resistance arising from these powers in the
context of school meals. It is also
considered that schoolchildren are agents
of their own identity processes, and in their
relationship with school meals, in addition
to subjection processes, there are also
processes of resistance and active
construction of food identity, in which they
add the traditional and the modern, the
local and the global, among other aspects.
Even if ambiguities are perceived in this
scenario, it is understood that they are
indications of changes in the paradigm of
thinking about and making school meals,
bringing elements to problematize it: on the
one hand, still as a device for maintaining
social inequalities and, on the other, |,
efforts and actions to promote it as a right
and promoter of emancipatory identities.

National School Feeding
Program as a promoter of
Local, Healthy and
Sustainable Food Systems:
an assessment of financial
execution. [9]

Soares P; Martinelli S,S;

Fabri R,K; Veiros M,B;
Blanes M,C,D; Cavalli
S,B.

Scielo/2018

It was concluded that the financial
complementation of the municipality
denoted 65% of the total. The total amount
used to purchase food was: 65.5%
Recommended, 27.9% Restricted, 6.5%
Other and 0% Prohibited. Spending on
Recommended foods was higher (p <
0.001) than with the other groups. AF
exclusively provided Recommended foods,
representing 12.1% of total investment
(municipal and federal) and 29.5% of
federal resources. The direct purchase of
AF contributed to the acquisition of
Recommended foods. The municipality's
financial complementation was not directed
to the AF, which could compromise the
potential of the school feeding program in
the promotion of sustainable, healthy and
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local agro-food systems.

Good Practices in School | Soares D,S,B; Henriques | Scielo/2018 The study can conclude that All UANE
Food and Nutrition Units | P; Ferreira D,M; Dias P,C; found to be partially suitable for the
in a city in the state of Rio | Pereira S; Barbosa R,M,S. Thematic Block (BT) building. For BT
de Janeiro — Brazil. [10] handlers, processes/procedures,
environmental hygiene and equipment for
controlled temperature, most showed
partially adequate and inadequate results.
The majority of UANE was adequate for
receiving BT. The results of the PF
classified most of the UANE (66.7%) as a
regular health risk, indicating the need to
carry out corrective measures for the Good
Practices in the UANE and offer safe meals
to the school public.
Purchase of food from | Machado P,M,O; Schmitz | Scielo/2018 It was concluded through the study that,
family farming by the | B,A,S; Chica D,AG; despite the widespread acquisition of food
National School Feeding | Corso A,C,T; Vasconcelos from family farming by the program
Program (PNAE): cross- | F,A,G; Gabriel C,G. throughout the country, 50% of the
sectional study with the municipalities did not invest the minimum
universe  of  Brazilian required by law, demanding educational
municipalities. [11] and technical assistance actions, aimed at
compliance legislation, especially in the
states and regions that presented greater
difficulties.
Food and nutrition | Silva S,U; Monego E,T; | Scielo/2018 An association was found between the
education  actions and | Sousa L,M. presence of the nutritionist in the school
nutritionists ~ within  the environment and the proper practice of
scope of the National EAN, under conditions that meet the
School Feeding Program. legislation, enabling the fulfillment of their
[12] attributions, as defined by the Legal
Framework of the PNAE and the Federal
Council of Nutritionists.
Interactions between food | Silva E,O; Santos L,A; | Scielo/2018 The discussion in the article showed how
practices and identities: | Soares M,D. much the dialogue between the field of
resignifying the public education and the field of food and
school and school food. nutrition can contribute to making school
[13] meals an integral part of school practices
not as mere nutritional support, but as food
that values public schools and their
families subjects.
School meals and family | Araujo L,R,S;  Brito | Scielo/2019 The study concluded that in the period
farming:  analysis  of | AN,M; Rodrigues M,T,P; from 2011 to 2017, only a third of the
resources used to buy | Mascarenhas M,D,M; evaluated capitals used the percentage of
food. [14] Araujo R,S,R,M. financial resources properly for the

purchase of food from family agriculture,
although a gradual increase in the purchase
of these foods was observed, especially in
the capitals of the North and Northeast of
Brazil.
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National School Feeding | Kroth D,C; Geremia D,S; | Scielo/2020 It was observed that the PNAE contributes
Program: a healthy public | Mussio B,S. to health promotion and can be understood
policy. [15] as a Healthy Public Policy. The PNAE, by
articulating actions from different sectors,
makes public policy more effective and
more efficient, as it generates positive
results beyond health, maximizing returns
for society. In this way, mechanisms are
proposed for the improvement and
strengthening of the PNAE, aiming to
complement and reinforce actions carried
out in the SUS.
Adherence to school meals | Cesar J,T; Taconeli C,A; | Scielo/2020 The article showed a low rate of adherence
and associated factors in | Os6rio M,M; Schmidt S,T. to school meals, that is, the universality of
adolescents from public care is not being achieved. The mentioned
schools in southern Brazil. factors can help to improve the execution
[16] of the program.
Feasibility in meeting the | Junior  E,V;  Oliveira | Scielo/2021 Through the results exposed in the study, it
rules of the National | D,C,R,S; Pinto R,L; was concluded that it is unlikely to obtain
School Feeding Program | Marques E,S; Cunha D,B; menus that meet all the requirements of the
and its relationship with | Sarti F,M. PNAE.
the cost of menus. [17]
Adherence to school meals | Vale D; Lyra C,O; Santos | Scielo/2021 The results of the study demonstrate an
by Brazilian adolescents: | T,T; Souza C\V.S; important effect of the school context in
individual and  school | Roncalli A,G. determining the consumption of school
context determinants. [18] meals by adolescents

Source: Authors, 2022

IV. DISCUSSION

The PNAE, as well as the various school feeding
programs  implemented since the  1940s in
underdeveloped countries, underwent a period of
significant transformations over the years, going from a
purely welfare program to a public policy based on the
right to quality food for all citizens. And today its role in
boosting the local economy through the purchase of food
from family farming makes this program essential for the
maintenance and promotion of healthy eating habits [12].
And according to the discussions by Schwartzman et al;
In 2017 [4], it was possible to identify that the objective
of linking school meals purchases to local producers, and
not only to large suppliers and producers from remote
municipalities, goes far beyond the exchange of suppliers,
since this approximation is not limited to the commercial
relationship; it fits within a new intersectoral and
comprehensive vision of school feeding policy that is
being adopted in Brazil and in other countries.

However, the challenges faced by the Program
and its link with Family Agriculture are notorious,
reflected in the lack of logistics, difficulties in price
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calculation and identification and registration of farmers,
technical assistance to farmers, sanitary adequacy,
training of nutritionists to work in the PNAE , lack of
management by farmers, difficulty in preparing menus
that reflect local production and the very strengthening of
intersectoriality, these points being presented in some
discussions of this review.

Schwartzman et al. [5] in yet another study on the
subject demonstrates the importance of strategies that link
family farming to government purchases, especially the
school feeding program, such as the PNAE. Representing
a big step towards strengthening food and nutrition
security, and guaranteeing human rights in adequate food
for both farmers and school lunches.

Brazil was one of the pioneers in the initiative to
link the school feeding program with the purchase of
fresh food from family farming, serving as a model for
other countries. And despite its indisputable importance,
there are many gaps to be addressed, especially at the
local level. It is essential to offer the social actors of this
program the human and financial resources necessary to
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continue to progress and ensure that there are no setbacks
[9].

However, it is always important to point out the
risks that the PNAE runs considering the institutional
changes and budget cuts that have taken place since 2016.
As described by Recine et al. [6] in his study, access to
the PAA is at risk, both by the producing families of
farmers and by individuals in situations of food and
nutritional insecurity served. Given that, due to the new
configuration, the PAA is no longer a structuring program
aimed at strengthening family farming and becomes a
Social Assistance program, with a 39% reduction in the
budget compared to 2016, which will lead to a reduction
the number of families served from 91.7 thousand to 41.3
thousand. And adding to this scenario, we also have the
considerable impacts of the COVID-19 Pandemic in
relation to the acquisition of food through family farming,
as well as a decrease in production due to social isolation.
Such factors significantly corroborate the decrease in the
purchase of food by the PNAE.

Regarding the nutritionist's role in the Program,
Silva et al. [13] in their study, pointed out that the
presence of the nutritionist RT increases the chances of
carrying out Food and Nutrition Education (EAN) actions
in schools. However, the research results did not show
statistical significance, and municipalities with a higher
school population had a higher frequency of non-
performance of EAN actions, which may be related to the
fact that most of the investigated municipalities had an
insufficient number of nutritionists in the Technical Staff
of the PNAE. Implying the reduction of EAN actions in
schools

V. CONCLUSION

From the presentation of the data of this review, it
was possible to perceive that the number of publications
on the subject is small, however, the limitations of the
research to obtain the data, the inclusion and exclusion
criteria and the limited use of platforms are taken into
account. of research.

However, according to the analysis of the present
research, the importance of school feeding as a strategy for
changing eating habits was noticeable, as well as the
incentive to family farming, which is widely discussed as
the subject of the articles, thus reinforcing the studies on
the PNAE. These researches are crucial for the
understanding of the food acquisition process.

In this way, it is concluded that implementing and
executing the guidelines that the legislation of the National
School Feeding Program (PNAE), especially in pandemic
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periods, will always be a great challenge and to reinforce
preventive studies that evaluate the mode of action during
periods of crisis if necessary in order to guarantee citizens'
right to food.
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Abstract—Introduction: Tuberculosis control tools are a challenge to
primary health care, due to the delay of people from the appearance of the
first symptoms to the search for the first health-care service, and health-
care services leading to difficulties and delay in establishing the diagnosis
and initiation of treatment. Objective: to analyze the factors associated with
the time from the identification of symptoms to the beginning of treatment
for pulmonary tuberculosis and to measure the related time. Materials and
Method: Quantitative, cross-sectional and analytical study, with 101
patients being treated for pulmonary tuberculosis, in five Basic Health
Units. They were interviewed using an adapted and validated
questionnaire. Data were analyzed using the G Test, in the BioEstat 5.3
Program. Results: 53.27% of patients were late to seek health-care
services. The diagnosis was classified as “no delay” (50.5%). Male sex,
complete high school education are factors related to delay in the diagnosis
of tuberculosis, as well as the frequency of seeking health-care services for
diagnosis showed statistical significance (p=0.0264). Discussion: Men are
the most affected by the disease, due to risk factors. There is a need to
invest in the training of teams to carry out early diagnosis and rapid
suspicion of the disease. Conclusion: There are important actors in disease
control: the health-care service and the patient. The delay is related to the
tuberculosis patient, with the need to speed up the diagnosis of the disease,
so that the patient does not have to return to the service several times.
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I.  INTRODUCTION

The main tool for controlling tuberculosis (TB) is the
early diagnosis and initiation of treatment for people
affected by the disease. For this, early detection of
respiratory symptoms (RS) is necessary, those people who
have persistent cough for two or three weeks [1]. The
active search in the community then becomes an essential
tool, strengthening the decentralization of TB control
actions to primary health care (PHC) [2]; [3].

The scope of TB control tools is a challenge for the
PHC health team, due to the delay of people from the onset
of the first symptoms to the search for the first health-care
service (HCS), caused by factors related to the patient's
knowledge, perception, beliefs and coping with the
disease. Aspects related to health services are also
highlighted, such as: barriers to access; failures related to
low resolution; and, fragmentation of care with referrals to
specialized services, leading to difficulties and delay in
establishing the diagnosis [4]; [5]; [6]-

In Brazil, in 2021, 68,271 new cases of TB were
diagnosed, which corresponded to an incidence coefficient
of 32.0 cases/100,000 habitants. In the same year, the
northern region of the country had the highest TB
incidence  coefficient ~among  Brazilian  regions
(45.3/100,000 hab.), confirming the disease situation in the
state of Pard, the sixth state in terms of incidence of the
disease (42, 6/100,000 hab.) and the capital Belém the
seventh capital in incidence in Brazil (67.5/100,000 hab.)
[21; [7]; [8].

The National Plan for the End of Tuberculosis as a
Public Health Problem favors the decentralization of TB
detection, diagnosis and monitoring actions for PHC,
expanding the population's access, due to its proximity to
the user and the hierarchy of the complexity of health care,
speeding up the diagnosis and treatment of TB [9]; [10].

In this context, the behavior of the patient in the
healing process must be valued by the health team, aiming
at delaying the suspicion of the disease, with the intention
of performing the treatment immediately and completely.
Thus, the performance of nursing stands out in
concentrating efforts around individuals or the community
in order to protect, promote and preserve it, in order to
allow users to perceive the meaning of the disease,
developing self-care and, therefore, control. effective
treatment of TB [11]; [12].

The study had as objective to analyze the factors
associated with the time from the identification of
symptoms to the beginning of treatment for pulmonary
tuberculosis and to measure the time related to this.
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Il. MATERIALS AND METHODS

Quantitative, cross-sectional and analytical study,
carried out with 101 pulmonary TB patients undergoing
treatment in five Primary health Care in the city of Belém
of Para, with the highest number of cases of the disease.
The research comes from a master's dissertation, so the
data were collected between November 2016 and March
2017.

New TB cases undergoing treatment for Pulmonary TB
enrolled in the elected units were included in this research,
regardless of gender, age and municipalities/
neighborhoods of residence. Patients undergoing treatment
for extrapulmonary TB in the isolated form, cases of
recurrence and re-admission after abandonment were
excluded. The sample complied with the sample
calculation performed in the Epi Info 7.0 program,
considering the population of 251 new cases for the year
2015, a frequency expectation of 50% and a confidence
level of 99.99%, resulting in a representative sample of
101 patients.

To obtain data, a form adapted by the researchers was
used, based on the “Questionnaire for the Evaluation of the
Performance of Primary Care Services in TB Control in
Brazil”, validated by Brazilian studies [13]; [14]. Thus, the
time elapsed between the identification of symptoms by
users and the beginning of treatment for pulmonary TB
was calculated and the factors associated with them were
analyzed.

The independent variables were: sex, age group,
marital status, education, occupation, income; and the
dependent variables were divided into, related to the
patient: the time elapsed between the patient's
identification of the first symptoms of tuberculosis and;
related to the HCS: the time elapsed for the diagnosis and
the beginning of the treatment.

The data were organized in a spreadsheet in Microsoft
Excel 2016. In the univariate analysis, the frequency
distribution of the variables was carried out and the G Test
was later applied using the BioEstat 5.3 program,
considering a significance level of 0.05 (p < 0.05) and 95%
confidence interval (Cl= 95).

Time analysis was performed in three strata: patient's
time to seek HCS from the first symptoms; time required
by the HCS to establish the TB diagnosis since the first
consultation; and the time taken to start treatment after
diagnosis. This study followed the recommendations of
Resolution No. 466/12 of the National Health Council,
being approved under opinion No. 1.715.457.
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I11.  RESULTS

The patient's time to seek health services from the first
symptoms was classified as delay, as in 101 participants, it
was observed that 57 (53.27%) had > 15 days to seek
health services (Fig. 1).

44
31
26 26
18 I
< 15 days > 15 days
m\Women = Men mTotal

57

Fig. 1 - Time taken for patients to identify TB symptoms in
UBS. Belém, PA, Brazil, 2017

International Journal of Advanced Engineering Research and Science, 9(6)-2022

There was no delay in diagnosing the disease.
However, the results were practically similar, when
compared to cases in which there were delays, 50 (49.5%)
(Fig. 2). The time elapsed from the diagnosis of TB to the
beginning of the specific treatment was between one and
five days in 84 cases (83.16%).

60

51 50
40 33
26
. B
< 15 dias > 15 dias

m\Women = Men mTotal

Fig. 2 - Time to TB diagnosis of patients in UBS. Belém,
PA, Brazil, 2017

Table 1 - Sociodemographic and economic factors associated with the time for the identification of symptoms by the TB
patient in the UBS. Belém, PA, Brazil, 2017

Variables < 15 days > 15 days Total
oIl W R
Gender

Masculine 26 45.6 31 54,4 57 100.0

Feminine 18 40.9 26 59,1 44 100.0 0,824
Age range (Years old)

<18 3 60.0 2 40.0 5 100.0

18a29 11 39.3 17 60.7 28 100.0

30a39 8 50.0 8 50.0 16 100.0

40 a 49 10 50.0 10 50.0 20 100.0 0,8691
50a 59 7 43.8 9 56.2 16 100.0

> 60 4 28.6 10 71.4 14 100.0

Not inform 1 50.0 1 50.0 2 100.0

Marital status

Married/stable union 13 448 16 55.2 29 100.0
Widow/widower 2 28.6 5 714 7 100.0

Sinle 24 44.4 30 55.6 54 100.0
Separated/divorced 1 333 2 66.7 3 100.0 07710
Others 3 50.0 3 50.0 6 100.0

Not inform 1 50.0 1 50.0 2 100.0

Educations

No schooling 1 100.0

WWwWw.ijaers.com

0 0.0 1 100.0 0,8029
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Incomp. Elementary School 10 37.0 17 63.0 27 100.0
Comp. elementary school 5 35.7 9 64.3 14 100.0
Incomp. high school 9 60.0 6 40.0 15 100.0
Incomp. high school 1 33.3 2 66.7 3 100.0
Comp.high school 15 44.1 19 55.9 34 100.0
Comp. university education 3 42.9 4 57.1 7 100.0
Occupation
Unemployed 3 27.3 8 72.7 11 100.0
Employee 12 44.4 15 55.6 27 100.0
Housewife 4 40.0 6 60.0 10 100.0
Autonomous 13 50.0 13 50.0 26 100.0  0,2522
Student 6 60.0 4 40.0 10 100.0
Retiree 2 18.2 9 81.8 11 100.0
Others 4 66.7 2 333 6 100.0
Income MW (1MW =
R$880,00)
<1MW 8 32.0 17 68 25 100.0
1-2 MW 25 47.2 28 52.8 53 100.0
3-4 MW 6 42.9 8 57.1 14 100.0 0,5128
>5 MW 1 20.0 4 80.0 5 100.0
Not inform 3 100.0 0 00.0 3 100.0
No fixed income 1 100.0 0 00.0 1 100.0
Source: By the author
Among the variables related to the HCS to perform the Table 2. In this way, it was identified that TB patients who
diagnosis, one presented a statistical association, took more than 15 days to be diagnosed with TB were
corresponding to the frequency of looking for the health those who sought health services five times or more.

service to find out that he had TB (p=0.0264), as shown in

Table 2 - Factors associated with the time for the diagnosis of TB in UBS. Belém, PA, Brazil, 2017

<15 days > 15 days Total
p-value
N % N % N %
(G test)
Service that diagnosed TB
Primary Health Care—Family 0 0.0 1 100.0 1 100.0
Public hospital 6 50.0 6 50.00 12 100.0
Private hospital 6 55.0 5 455 11 100.0
. . 0,9921
Private office 3 50.0 3 50.0 6 100.0
Urgency 6 60.0 4 40.0 10 100.0
Primary health Care 30 49.0 31 51.0 61 100.0

Time to get service
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5 days 5 55.5 4 44,5 9 100.0

4 days 2 40.0 60.0 5 100.0

3 days 1 20.0 4 80.0 5 100.0

2 days 17 61.0 11 39.0 28 100.0 0,8524
1 days 24 46.0 28 54.0 52 100.0

Not know 1 100.0 0 00.0 1 100.0

Not answers 1 100.0 0 00.0 1 100.0

Frequency of looking for the health Care to find out he had TB

5 or more times 1 8.5 11 915 12 100.0

4 times 3 50.0 50.0 6 100.0

3 times 7 63.5 4 36,5 11 100.0 0,0264
2 times 25 54.5 21 45.5 46 100.0

1 time 15 57.5 11 42.5 26 100.0

Were diagnostic tests performed at the Primary health Care?

Yes 33 50.0 33 50.0 66  100.0

No 4 335 8 66.5 12 100.0

In part 1 50.0 1 50.0 2 100.0

Smear microscopy 4 66.5 2 335 6 100.0 0,5568
Culture 2 66.5 1 335 3 100.0

X-ray 5 55.5 4 44.5 9 100.0

Not answers 2 66.5 1 33.5 3 100.0

Did you receive guidance on the proper way to collect the material?

Never 2 100.0 0 00.0 2 100.0

Sometimes 2 100.0 0 0 2 100.0

Ever 45 48.5 48 51.5 93 100.0 0,595
Not answers 2 50.0 2 50.0 4 100.0

Source: By the author

IV. DISCUSSION

The literature reveals that there is no consensual
definition of what constitutes "acceptable” delay and it
depends on the characteristics of the population, HCS, the
local epidemiological situation and the study scenario,
with a longer delay being expected when the incidence of
the disease is high [15]; [16]. Thus, the study considered a
delay of time > 15 days, both for the patient to seek the
HCS after the symptoms, and for the service to establish
the diagnosis, these criteria were established based on the
time to consider a SR user and other research [11]; [17].

Among TB patients, time was classified as delay. This
result is corroborated by other studies [15]; [18]; [19];
[20], which justify it due to financial difficulties,
psychosocial problems, cultural characteristics of the

www.ijaers.com

patients and for not recognizing the symptoms of TB,
attributing it to other diseases with similar clinical
conditions.

It is evident that patient delay has an influence on early
diagnosis and disease control, showing that despite the
decentralization of services to PHC, it is still partially
effective. In this sense, it is shown that it is necessary to
invest in PHC and in health education for the population,
so that they identify the signs and symptoms of TB and
seek HCS early.

Health professionals should approach TB patients and
the community, seeking to recognize the factors that
hinder self-care and adherence to treatment. Because the
user's perception of the disease, that is, what he thinks
about and his role in the face of it, configure essential
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aspects for the development of self-care [12], as well as
enabling a better and faster search for services.

Regarding HCS, there was no delay in making the
diagnosis for TB, as most patients had a diagnosis with
<15 days. However, the results are very similar to those
with delay (49.5%), showing that there is still a need to
invest in the training of health teams to carry out an early
diagnosis, allowing the chain of transmission to be broken,
since although the diagnoses were made at the UBS, the
patients had to go to the services five times or more to find
out that they were sick.

Despite the simplicity of the laboratory methods
available to diagnose TB, delays in detecting the disease
are still observed. The difficulties in performing an early
diagnosis are related to the delay of the patient in the
search for the HCS, the barriers in the functioning of the
HCS, the passive search of the RS, as well as the lack of
qualification of the health professionals(4,10) ,16).

It is noteworthy that delays in the diagnosis of the
disease >15 days were identified in other studies, which
increases the probability of TB transmission in the
community, as well as the morbidity and mortality rate
[16]; [21]; [22]; [23].

PHC is the key component of the health system and its
organization takes place through the Primary Health Care—
Family, which should prioritize actions to promote, protect
and restore the health of individuals, especially in the TB
program. However, these units have some difficulties due
to the lack of professional qualifications for suspecting TB
and providing care to the patient, because some symptoms
are unspecific, preventing both the process of early
diagnosis of the disease and the identification of the real
needs of users [16]; [23]; [24].

There was no delay in starting treatment, as it took <5
days to start treatment with anti-TB drugs. Studies indicate
that the median time to start treatment is 3 days [25]; [26].

However, there is still evidence that shows a delay >5
days to start the anti-TB therapeutic regimen [19]; [21];
[27]; [28], which is one of the main challenges for the
prevention and control of TB in Brazil and in the world,
since the beginning late treatment leads to increased
morbidity and mortality and disease progression to severe
and complicated forms, as well as increased TB
transmissibility [21]; [28].

Despite the sociodemographic and economic variables
not being associated with the identification of symptoms
by the TB patient, the male sex is still the most affected, as
men do not adequately take care of their health and are still
more exposed to risk factors for the disease when
compared women, due to the time devoted to work, going
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out with friends, nighttime pleasures to poor diet, abusive
use of alcohol, smoking and other drugs that with frequent
use result in a decrease in immunity and, therefore, in the
development of the disease [4]; [29].

Similarly, in a survey carried out in Zimbabwe, most of
the study population had schooled up to secondary school,
referring to high school in Brazil. The low education level
of TB patients manifests a relationship with unstable
socioeconomic determinants, which increase vulnerability
to the disease and is responsible for the increase in its
incidence and treatment dropouts [18]; [30], being a
counterpoint of the study, in view of the evidence that
most of the sample has completed high school.

The importance of searching for RS, of suspected
cases, in addition to surveillance of contacts by the PHC, is
highlighted, so that there is early detection of positive
cases for TB and immediate initiation of treatment, as well
as the need for a link between professionals of health
teams and individuals for greater adherence to the care
plan. These are the main TB control strategies, as they
promote the breaking of the disease transmission chain and
the consequent decrease in the incidence rate [19]; [21];
[28].

V. CONCLUSION

There are two important actors in disease control: the
health professional and the patient. The delay is related to
the TB patient, corroborating the idea of the need to
sensitize society about the disease and participation in
PHC, allowing the blocking of TB transmissibility.
However, the need to speed up the diagnosis of the disease
is identified, so that the patient does not have to return to
the service several times for the action to be effective.
Thus, the importance of the multiprofessional team is seen
in carrying out educational actions in the community so
that they can become empowered about TB and seek
health services early, thus allowing rapid diagnosis and
immediate initiation of treatment, breaking the chain. of
TB transmission.

PHC need to provide means to better understand and
change the population's attitudes towards TB. For this, a
reorientation of health services is recommended, with
regard to the qualification and permanent and systematic
training of these professionals, in order to collaborate to
guarantee the knowledge, skills and competences of
professionals and improve the suspicion and diagnosis of
TB, as well as for the increase in the active search and
decentralization of these services, in the sense of
promoting greater access to health, increasing the number
of individuals examined and reducing the time between the
identification of RS and the beginning of TB treatment.
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The present study has as limitations the memory bias
regarding the dates of the first search for the health
service; not assessing the degree of knowledge and beliefs
about the disease; use of data from secondary sources. The
study design also does not allow the assessment of patients
who do not have access to the health service and the
diagnosis of the disease.
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Abstract— The judicialization of health has been taking place in doctrinal
and jurisprudential discussions, where individuals who need remedies or
treatments have recourse to the judiciary to achieve their right to health.
Justice has become the only solution, not having their rights guaranteed.
Over the years, lawsuits have been increasing, and this is also happening
in the municipality of Araguaina-TO. The objective of this study is to
analyze and identify the judicial demand for health services related to
primary care, in the municipality of Araguaina in the years 2016 and
2017, where a survey of data from the Technical Support Nucleus (NAT)
of Araguaina-TO. In 2016, a percentage of 13.79% of the 429
consultations were obtained; already in 2017, an increase was identified
from the previous year, thus there are 493 queries received at the NAT,
where only 10.14% of these were judicialized and 89.86% resolved
administratively. The numbers demonstrate high core resolubility. The
data demonstrate the characterization of the majority of the demands,
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bringing medical consultations, and being in second place the medicines.
We emphasize the effectiveness of NAT in resolving cases by avoiding
higher costs to the public service.

l. INTRODUCTION

The discussion on the judicialization of access to health
services has brought to the center of the debate the actions
of the Judiciary about guaranteeing the right to health in
Brazil. This whole process has gained theoretical and
practical importance, involving growing debates among
academics, law operators, public managers, and civil
society.

An increasingly frequent phenomenon, the lawsuits
about the judicialization of health have increased
considerably after the promulgation of the 1988
Constitution and consequently the enforcement of the right
to health. In this context, citizens resort to the judicial
provision on an individual or collective basis, questioning
the State to comply with the constitutional principle [1].

The search for better health services and actions leads
people to seek private health plans and/or the judiciary, to
guarantee the right assured in the Federal Constitution of
1988. Especially about the provision of medications,
exams,  consultations,  surgeries,  Out-of-Domicile
Treatment (OHT), vacancies in the Intensive Care Unit
(ICU), and non-drug inputs, such as disposable diapers,
special food, etc. [2].

The increase in judicial demand has contributed to
destabilizing and financially overloading the schedule of
health regulatory agencies. However, the Unified Health
System (SUS) operates with structural problems,
insufficient assistance, and capacity to effectively realize
the right to health, since often what has been requested is
not included in the Ministry of Health's drug lists [3].

In general, studies on the judicialization of health
emphasize more strongly the negative effects of this type
of demand on the management of health policies and
actions. One of the main justifications is that this type of
intervention in the SUS would deepen the inequities in
access to health, privileging a certain segment and
individuals, with greater claiming power, to the detriment
of others. To the extent that individual needs or needs of
certain groups would be met to the detriment of the needs
of other groups and individuals. This paper analyzes the
phenomenon of health judicialization, having the city of
Araguaina - TO as an analysis unit.

1. HISTORY OF HEALTH JUDICIALIZATION
IN BRAZIL

The lawsuit claiming medicines and medical
procedures against public authorities began in the early
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1990s for people living with HIV/Aids. Such
manifestations are based on the constitutional right to
health, which comprises, in an integral, universal, and free
manner, the duty of the State to provide health care. The
result of the actions filed by non-governmental
organizations (NGOs) was the favorable jurisprudence to
the accountability of the three spheres of government in
the fulfillment of this state provision [4].

The lawsuits for access to medicines began with
requests from HIV-positive patients, the medicines for this
pathology were inaccessible and patients used the courts to
have access to them. With the creation of a specific policy
to control HIV/AIDS, the lawsuits turned to access to other
classes of medicines [5].

The progress of HIV/Aids public policies has
stimulated the population in general and other organized
social movements to claim the right to health, because, in
the last decades, the number of lawsuits related to health
procedures and supplies against public entities has
increased. Consequently, it is observed that the judicial
claim becomes widely used as a tool to guarantee rights
[6].

One of the motivations for the judicialization of health
care was the negligence in updating the medications on the
SUS list, due to the bureaucratic process for the acquisition
and distribution of new medications. Moreover, the delay
in the distribution of existing medications on the list,
because it does not occur homogeneously, leads many
patients to resort to the judiciary requesting these
medications because they are not available at the health
center where they were seen [7].

Of the most common characteristics in the different
regions of Brazil, the first is that most requests are
individual, in this sense the prescriber defines the
treatment as the only one, in the function of this
description the judicial request is configured as necessary;
second, it highlights the fact that the prescription contains
both drugs incorporated and not incorporated by the
Pharmaceutical Assistance (PA) of SUS and some without
registration in the country or without therapeutic indication
described in regulatory agencies and the third feature
highlighted by the authors is the increase in spending due
to the growth of demands in all states of the federation [3].

1. JUDICIALIZATION OF HEALTH CARE

The Right to Health that is expressed in the
phenomenon of judicialization of health is how the State,
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in the Executive, Legislative or Judicial Powers. It must
promote the good of the people in the form of equality and
without discrimination of any kind by promoting universal
and equal access to advances in biological technology. The
high intensity of judicial demand in the health area reflects
the search for the effectiveness of one aspect of this right,
access to the material means to achieve it. The
phenomenon can be considered a legitimate resource for
reducing the gap between the law in force and the law
experienced [8].

The largest health-related judicial demand in Brazil is
made up of requests - individual and collective - for
medications, which are based on a medical prescription
and the supposed urgency to solve a certain "health
problem". Whether due to the refusal to provide the
medication or to the time imposed on the individual, the
Executive Branch agencies have failed in providing
pharmaceutical assistance, especially in the dispensation of
medications, which has been solved in these cases by
resorting to the Judiciary Branch. As resources are finite,
the supply of a certain drug, especially if it is not
standardized, for an individual may represent the lack of
other drugs for the rest of the community, thus
contributing to the violation of the principle of isonomy,
provided in Article 5, caput of the Federal Constitution, as
well as to accentuate the inequities in the health system
[9].

In SUS management, the growing Judicialization of
Health disrupts management. Since decentralization - one
of the principles of the SUS and one of the axes of the
National Medicines Policy - is not recognized by the
Judiciary, thus all federated entities are equally responsible
in the process, whatever the medicine. Since decisions on
medications are true allocations of resources, the limit of
violations of the separation of powers is threatened [9].

The Federal Constitution of 1988 also brought the
existential minimum, and with its fulfillment, to realize the
right to health, we run into the insufficiency of financial
resources of the State for its realization, that is, the reserve
of the possible [10].

The current trend of judicialization of health reverses
this logic when it disregards public policies and the SUS
principles of universality, integrality, and equity [11]. As
well, the SUS, which has the attribution of guaranteeing
the right to health to all, has become a large consumer
market for the new releases of the pharmaceutical industry,
which do not always meet the collective health needs of
citizens [12].
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3.1 Financial Impacts of Legal Claims on the Public

Budget

The increase in spending on the health system
originated with the implementation of the SUS,
accompanying the expansion of services offered, hospital
structure, health surveillance, and public laboratories. The
responsibility of providing universal and integral care to
the population obliged the State to maintain the operation
of basic prevention and cure services, in addition to
providing recovery and health promotion services,
considered more complex. Therefore, advanced exams and
procedures, admissions in intensive care units (ICUs), and
provision of high-cost drugs, among other services, were
gradually incorporated into public health policies [13].

Despite the judiciary's premise of determining that the
state performs its constitutional obligations, the fulfillment
of judicial decisions that imply positive action by the state
faces obstacles stemming from insufficient financial
resources in the face of society's growing need for public
policies, in their most varied forms. Thus, the effectiveness
of social rights depends on the state's financial availability
[14].

For the author [14] points out that the reception by the
Judiciary of actions that aim to compel the government to
bear the costs of health care that public policies do not
cover. This has a direct result on the budgetary and
financial programming of the State, which, consequently,
affects the formulation of policies and the provision of
goods and services in other areas demanded by society.

The use of the courts to provide medicines that are
included in the official public lists is a legitimate way to
guarantee the full exercise of the right to therapeutic
assistance. The greatest difficulty for the full realization of
this right, however, refers to the supply of medicines that
are not part of these lists. There are specific aspects of this
demand that require a differentiated way of acting by the
manager to respond to judicial orders. This occurs because
practically all the judicial demands presented are for the
granting of preliminary injunctive relief, implying
immediate delivery of the medication by the manager,
without being heard beforehand [3].

V. METHODOLOGY

The study is retrospective research of data from the
Technical Support Center (NAT) of Araguaina - TO, an
agency of the Municipal Health Secretariat (SEMUS). The
NAT reports were requested using a letter to SEMUS, and
the use of the data was authorized by the organization.
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V. RESULT AND DISCUSSION
5.1 Municipal Technical Support Center

The city of Araguaina is located in the northern region
of the state of the Tocantins, where it has the second
largest population in the state of Tocantins, with 164,093
inhabitants, according to estimates from the Brazilian
Institute of Geography and Statistics 2013 survey. It is part
of the regional health region, called the Araguaia Medium
North, with its strategic geographical position, allows the
municipality to assume a role as a service provider, with a
complex network of public health care references for
several surrounding municipalities. Including for patients
from other states, such as Maranhdo, Pard, Mato Grosso
and Piaui [16].

According to the author [16], among the cities located
in the interior of the state of Tocantins, Araguaina is the
city that has the largest number of establishments related
to health care. With a total of 189, it is formulated as an
important regional reference center in the provision of
services related to medical and hospital care. In the field of
public health care services, this municipality has basic
health units, a Municipal Medical Specialties Outpatient
Clinic, a 24-hour Emergency Care Unit (UPA 24h), a
Mobile Emergency Care Unit (SAMU 192), a Municipal
Hospital, a Workers' Health Reference Center (CEREST),
Epidemiological ~ Surveillance, Municipal Health
Surveillance, Zoonosis Control Center, besides the
services provided under state management, such as the
Public Regional Hospital of Araguaina and the State
Specialties Outpatient Clinic, among others, characteristics
that, associated with easy access to the local Judiciary,
favor the increasing judicialization [17].

The requests that arrive at the NAT follow the
flowchart shown in the figure below:
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Fig.1: Flowchart of the handling of requests that arrive at
the NAT

It is necessary to point out that the nuclei do not take the
place of the judge in his decision. Because only the
magistrate, in the case where the requested health services
are not available on the SUS list, will be able to grant it or
not, even though the opinion of the NAT, warns of the
adequacy or unfoundedness of the fact in question. The
opinion does not substitute the judge's action: it can only
broaden his view of the situation.

5.2 Quantity of administrative demands consulted in
NAT

The data provided by NAT obtained quantitatively the
administrative demands consulted to the body, whose
reference is argued from the period January to December
2017, as shown in table 01.

Table 01. Administrative demands were consulted to the Araguaina NAT in the period from January to December 2017.

PRE-PROCEDURAL RESOLUTIVITY
Source | Administrativ | Administrative | Judicial Injunction | Injunctions
e demands resoluteness claims s granted denied
DP 310 282 28 18 10
MP 183 161 22 8 14
TOTAL | 493 100,00% | 443 89,86% 50 10,14% | 26 52,00% | 24 48,00%

Source: Municipal SUS Ombudsman/ NAT/ Araguaina-TO Municipal Health Secretariat.
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The administrative demands consulted to NAT in the
period from January to December 2017 according to table
1 report the actions by two judicial bodies, Public
Defender's Office (PD) and Public Prosecutor's Office
(MP). The PD obtained 310 administrative demands as a
whole, 282 of which were resolved in the administrative
area of the health secretariat. Of the demands that were
judicialized, of the 310, only 28 were judged, 18 were
granted and 10 were dismissed by the magistrates. About

International Journal of Advanced Engineering Research and Science, 9(6)-2022

the Public Prosecutor's Office, with a lower percentage
than the PD, where 183 claims were brought, a good part
was solved with the administration 161, however, 22 were
in judicial terms, 8 were granted and 14 were dismissed.
The PD causes this relevant number in its demands since
the processes it provides are faster so that the claimant has
greater preference due to the treatment it receives. The
public agencies thus totaled 493 demands forwarded to the
NAT in the period from January to December 2017.

5.3 Other judicial demands referred to the NAT

Table 02. Total demands according to related descriptions

OVERVIEW
Judicial Processes Granted Injunctions
Injunctions Denied
Demands without prior consultation to the NAT | 14 6 8
in the period
Cases judicialized in previous years referred to | 22 3 19
the NAT in the specified period.
Cases judicialized and forwarded to the NAT in | 3 3 0
previous years with granting of preliminary
injunctions in the specified period
TOTAL 39 12 27

An overview of other demands sent to the NAT without
administrative resolution is shown in the table above.
These demands, without previous consultation in the NAT
in the period, were 14 judicial processes, of which 6 were
approved and 8 rejected. The lawsuits filed in previous
years and forwarded to the NAT in the specified period
were 22, of which 3 were granted and 19 rejected, a
relevant number about those accepted by the magistrate.
To the lawsuits filed and sent to the NAT in previous years
with granting of injunctions during the specified period, 3
lawsuits were judged, and all of them were granted. Of the
judicial demands sent to the NAT, there are a total of 39
judicial processes as a whole.

5.4 Overview of the judicialization against the
Municipal Department of Health of Araguaina —
TO

According to information provided by the Technical
Support Center of the Municipality of Araguaina, with the
demands for the years 2016 and 2017, comparisons show
an increase in the year 2017 in administrative requests,
with evolution of 14.92% compared to the previous year.
Of these 493 demands, 443 were resolved in the
administration of NAT, a number higher than in 2016, an
evolution of 43.37%. The judicialized processes in the year
2016 were 120, already in the following vyear, it is
observed the decrease of judicialized, where only 89 went
through processes, a reasonably positive number with last
year. Of the injunctions in these processes, 79 were
granted and 41 dismissed in 2016, and in 2017 there were
38 granted and 51 dismissed, of the 89 judicialized
processes, as shown in the figure below:

Table 03. Demands previously consulted by the Public Defender's Office and the Public Ministry, without prior consultation
to the sector, and remaining demands.

Reference period 2016 2017 Evolution
Administrative Requirements 429 493 14,92%
(Public Defender's Office and Public Prosecutor's Office)

NAT's administrative resoluteness 309 443 43,37%
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Judicial cases 120 89 -25,83%
Injunctions granted 79 38 -51,90%
Injunctions denied 41 51 24,39%

Source: Municipal SUS Ombudsman/NAT/Municipal Health Secretary of Araguaina-TO

5.5 General analysis of the demands received at the NAT by classification

Table 04. An overall analysis of the demands received at NAT by classification in the period from January to December
2017/2016 respectively.

Reference period: JANUARY - DECEMBER 2017/2016

Requests Resolutivity Judicial Court-Ordered | Requests

administrative | administrative requests Requests denied by the

court

Special food

18 27 17 24 1 3 0 0 1

3

Surgeries 42 50 42 48 0 2 0 0 0 2
Consultations 184 114 162 104 22 10 0 2 22 8
Correlates/supplies 35 34 22 16 13 18 13 18 0 0
Drug addiction 9 11 0 -13 9 24 3 18 6 6
Exams 98 71 78 67 20 4 3 1 17 3
Medications 110 130 87 95 23 35 17 29 6 6
Treatment 0 0 0 0 0 0 0 0 0 0
TFD 41 17 40 15 1 2 0 1 1 1
Internal transport 6 2 4 1 2 1 0 0 2 1
TOTAL 543 456 452 357 91 99 36 69 55 30
Percentage % 100% | 100% | 83,24% | 78,29% | 16,76 | 21,71 | 39,56 | 69,70 | 60,44 | 30,30

Source: Municipal SUS Ombudsman/NAT/Municipal Health Secretary of Araguaina-TO

With a broad and observant look, at the health services
cited, consultations stand out as the leader in
administrative requests in the year 2017 with a number
referring to 184 administrative requests, of these, 162 were
resolved in administrative analysis, compared to the
previous year there was an increase, where they compete a
total of 114 requests. In second place were the medicines,
which in this context there was a reduction in requested
requests. In the year 2016 130 were requested, already in
the following year, with a reduction of 20 requests, where,
87 were solved by administrative terms of the health
department of the municipality and 23 judicial arguments,
then, in this same context 17 were granted and 6
dismissed.

www.ijaers.com

It is important to point out that the number of requests
presented indicates a margin of the situation of
judicialization in favor of the Municipality, however, the
volume of requests is much larger, because each demand
request is presented for several items. Thus, it is in the
interest of the NAT to present the total volume in a future
report.

5.6 Comparative analysis of the demands consulted
administratively in the years 2016 and 2017

The comparative analyses of the demands administratively
consulted at NAT by the municipal SUS ombudsman in
the period from January to December 2016 and 2017 are
demonstrated by the flowchart below:
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JANUARY TO DECEMBER 2016 JANUARY TO DECEMBER 2017

SUS Ombudsman SUS Ombudsman
Municipal Municipal
913 999

Administrative inquiries
received by NAT

429 (100,00%)

Administrative inquiries
received in NAT

493 (100,00%)

According to the data presented in this research, one can
observe an increase in demands from one year to another.
In 2016, there was a percentage of 13.79% of 429
consultations; in 2017, there was an increase from the
previous year, with 493 consultations received by the
NAT, where only 10.14% were judicialized and 89.86%
resolved administratively.

The presentation of the data shows the characterization of
most of the demands, being in the first place the medical
consultations, and in second place the medications in the
two years analyzed in this study.

According to the data presented, the effectiveness of the
center in solving the cases previously consulted is
highlighted, as well as its resolving capacity in partnership
with public agencies to fully serve the citizen and reduce

Judicial Processes Judicial Processes
59 (13,75%) 50 (10,14%)
" Adminisirative. | Administrative
| Resoluteness — Resoluteness
_ 370(8625%) 443 (89.86%)
|| Injunctions granted Injunctions granted
42 (7T1,19%) 26 (52,00%)
S —
| | Injunctions denied
17 (28,81%) — R

Fig.2. Flowchart of the comparative analyses of NAT
demands between 2016 and 2017.

Source: Municipal SUS Ombudsman/NAT/Municipal
Health Secretary of Araguaina-TO

In a comparison of the demands consulted administratively
by the SUS ombudsman, there is an increase in demand in
2017, in the number of consultations to the SUS
Ombudsman of the Municipality, which of 999, only 493
were received in the NAT, where 50 processes became
judicialized and 443 resolved administratively. Data by
which the effectiveness of the Ombudsman and the NAT is
verified because a list that could be much longer was
notorious in its administrative resoluteness gaining time in
the health of the patient who needs it. Therefore, the
number of people seeking their rights is still growing,
comparing the two years analyzed in this study.

VI. CONCLUSION

As a constitutionally guaranteed, fundamental, and
immediately applicable right, the right to health implies
the obligation of the Public Power to provide medicines,
treatments, and equipment, among others, and to carry out
public policies to realize it. However, failures in the
execution of existing public agencies, as well as the
scarcity of resources, lead to a phenomenon of
judicialization of the right to health, where the Judiciary
appears as an important means to guarantee this right,
adding to the budget difficulties already experienced by
the Public Powers.
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costs for the municipality.
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Abstract— Anti-racist compliance is the appropriate set of integrity and
compliance techniques for the creation of inclusive institutional
environments, capable of diversity and free from racism. Understanding
its constitution depends on recognizing the human right to development, in
a practical way, and the role of institutions in its implementation, as well
as the negative impacts of racism on corporate governance. Thus, it can
be said that institutional designs of conformity and integrity committed to
the fight against racism give rise to the achievement of sustainable
development, human rights and democracy.

I PREFACE

Achille Mbembe in Critique of Black Reason
(2018, p. 305), when reflecting on democracy and a
poetics of race, analyzes and criticizes democratic projects
that coexist with racist structures, in the following terms:
“The project of a common world based on the principles of
‘equality of parts' and the fundamental unity of the human
race is a universal project [...] Exclusion, discrimination
and selection in the name of race remain, however,
structuring facts — albeit often denied — of inequality , the
absence of rights and contemporary domination, including
in our democracies”. Along the same lines, the question is:
is the performance of institutions democratic? Is there
democracy when there is racism in your spaces? Such
questions are essential to reflect on whether the assurance
of (most) fundamental rights affects all citizens. In several
environments, it is clear that black people are exposed to
constant risks of death due to their race or color and face
flagrant socioeconomic inequities® — which has indelible

! For exemple: “[...] the black population of Brazil is poorer, has
less access to essential services and education. Racism has fueled
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reflections on institutional processes of integrity and
conformity.

It is understood, in this sense, that one must
understand how an ecosystem can be rhetorically
committed to anti-racism, but, in practice, also be
conniving with it; as well as that institutional relations
must be subordinated to the anti-racist ideal, which is an
inseparable component of the sustainable development of
organizations and, consequently, of the establishment of
environments in which a democratic culture prevails. The
Sustainable Development Goals (SDG), present in the
2030 Agenda, proposed by the United Nations, in the same
vein, help in the perception of the connections established
between development as a human right and the

an intersectoral network of inequalities, so that if we were to
divide the country in two, white Brazil would have an HDI of
0.814, and black Brazil, with a mixed and black population,
would have an HDI of 0.703. If they were two different countries,
they would be separated by 61 positions in the human
development ranking” (AMORIM; MORAIS, Strategic
Litigation in the Public Defender's Office, 2019, p. 21).
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organizational empowerment of black communities as an
emerging demand.

Based on the premise that the aforementioned
right suffers a deficit in effectiveness when faced with
spaces in which racial equity and justice are not observed,
it is essential to rethink corporate governance strategies to
achieve anti-racism. Thus, anti-racist compliance emerges,
as a set of integrity and compliance techniques suitable for
the constitution of inclusive institutional realities, capable
of diversity and free from racism, as an instrument that
induces sustainable development.

The present study is developed with a view to
defending the indispensability of the non-rhetorical
affirmation of the right to development by institutions, the
sensitive perception of the impact of structural issues
involving racism, as a complex phenomenon, on the
economic dynamics of organizations, and the need to
provide opportunities for the full exercise of capacities and
freedoms, in spaces without discrimination and free from
negative racial stereotypes.

1. HUMAN RIGHT TO DEVELOPMENT AND
THE ROLE OF INSTITUTIONS INITS
EFFECTIVENESS

The right to development was declared by the
UN (1986) as a human right in the 1980s, and, from its
enunciation, it is possible to identify projections of its
impact aimed “not only at States and peoples, but also at
certain  collectives” (ANJOS FILHO, Right to
development, 2013, p. 256). Through its legal constitution,
it is clear that the adoption of measures aimed at
eliminating or reducing structural inequalities is now
recognized so that its vocation of guaranteeing well-being
is effectively met, in a broad way, but also in a specific
way for the vulnerable groups in institutional structures.

International Journal of Advanced Engineering Research and Science, 9(6)-2022

The normative affirmation that all people are
qualified to participate in economic, social, cultural and
political development, in order to contribute to and enjoy
it, is a task shared by the totality of society. However,
undeniably, it is observed that, in several contexts,
organizations show little commitment, or even mistakenly
threatened, by the recognition of rights to vulnerable
collectives, both by an eventual ideological criticism, and
by the fear of losing privileged positions in hierarchical
systems, which, by itself, generates negative externalities
and negatively impacts the effectiveness of the principles
of diversity and inclusion inside and outside the
institutions.

However, the right to development is an
undeniable potentiality for achieving a sustainably
developed society?, so without a cooperative and shared
participation of institutions, it is difficult to reverse the
structural conditions that impose obstacles to development,
such as institutional racism®. The adoption of the SDG, as
a corollary, as a form of strategic planning in guiding
policies and institutional designs within the scope of the
2030 Agenda, serves precisely to induce the human right
to development, establishing, among others, the following
goals:

2Development as a human right provides opportunities for the
self-development of individuals, that is, they provide them with
the capacity for self-fulfillment. Changes in people are best
achieved when they engage as partners in change processes.
Thus, personal development intertwines with organizational
development and the notion of participatory democracy, which
serve to catalyze people active involvement (cf. TOCH,
Corrections: a humanistic approach, 1997, p. 36).

%It is a phenomenon “that can be experienced and observed in the
dynamics of institutions, it necessarily arises from the high
degree of naturalization of the racial hierarchy and from the
stereotypes that inferiorize a certain group while affirming the
superiority of another” (PIRES; LYRIO, Institutional racism and
access to justice: an analysis of the performance of the Court of
Justice of the State of Rio de Janeiro in the years 1989-2011,
2019, p. 6).

Table | — SDG in perspective

Decent employment Promote sustained, inclusive and sustainable

Promote development-oriented policies that
support productive activities, decent job
creation, entrepreneurship, creativity and
innovation

Empower and promote social, economic and
political inclusion for all, regardless of age,
gender, disability, race, ethnicity, origin,
religion, economic or other status

Promoting peaceful and inclusive societies  Promote the Rule of Law, nationally and

SDG-08  and economic economic growth, full and productive
growth employment, and decent work for all

SDG-10 Reduction of Reducing inequality within and between
inequalities countries

SDG-16  Strong institutions for sustainable development, providing

access to justice for all and building
effective, accountable and inclusive
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internationally, and guarantee equal access to
justice for all; ensure responsive, inclusive,
participatory and representative decision-
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institutions at all levels

Partnerships for the

SDG-17 SDG

sustainable development

Strengthen the means of implementation and
revitalize the global partnership for

International Journal of Advanced Engineering Research and Science, 9(6)-2022

making at all levels; promote and enforce non-
discriminatory laws and policies for
sustainable development

Increasing policy coherence for sustainable
development

The SDG-08, which establishes the promotion
of sustained, inclusive and sustainable economic growth,
full and productive employment and decent work for all,
ratifies values contained in the Durban Declaration and
Program of Action (UN, 2001). The aforementioned
diploma affirms solidarity, respect, tolerance and
multiculturalism as morals foundations and inspirations for
the global fight against racism and racial discrimination, as
well as recognizing that the processes of enslavement and
trafficking of enslaved persons were crimes against
humanity and are the major manifestations and sources of
racism to the present day, inspiring disruptions and
perversions of present labor relations.

The SDG-10, in turn, sets the goal of reducing
inequalities, clearly aiming at the empowerment of citizens
and the promotion of their social, economic and political
inclusion. In the Brazilian context, for example, it is
important to realize that “the present racial inequities go
back to the segregationist model that consolidated and
ensured the privileges of a white European dominant class
to the detriment of the black and indigenous population”
(GIACOIA; SILVA, Social Exclusion and criminalization
of the excluded: a reflection on the selectivity of the
Brazilian penal system, 2013, p. 05), which urges
overcoming, within the scope of the integrality of
relationships and institutions.

Already, the SDG-16 guides the promotion of
societies without violence and with full access to justice,
as well as the construction of effective, responsible and
inclusive institutions, with breadth of transparency,
guarantee of democratic decision-making and sensitive to
the promotion and compliance of non-discriminatory laws
and policies. Therefore, in line with the logic of
disseminating  sustainable reasoning, integrity and
compliance with good practices of social responsibility and
a careful look at the 2030 Agenda as a whole are sought,
not only with a view to mitigating risks, but also to its
service as an opportunity and performance, in a true
process of organizational improvement.

The SDG-17, which establishes the
strengthening of the means of implementation and
revitalization of the global partnership in favor of the SDG
themselves, in turn, is the guiding potential of the 1SO
37301  Certification  (2021), which  standardizes
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compliance management systems in organizations public
and private. Prepared by the Technical Committee 309 of
the International Organization for Standardization, the
standard specifies requirements and provides guidelines
for establishing, developing, implementing, evaluating,
maintaining and improving effective integrity and
compliance management systems within institutions,
considering the needs and expectations for the scope of its
sustainability and consolidating the promotion of values,
among which anti-racism must appear (and be
protagonists).

1. HARMFUL IMPACTS OF RACISM ON
CORPORATE GOVERNANCE

Fania Davis, in The little book of race and
restorative justice: black lives, healing, and US social
transformation (2019, p. 92) very well points out: “race is
not real, but racism is very real”. According to past studies
(MUNIZ, Racism: because you cannot simplify a complex
concept, 2020), it is recalled that racism establishes a
system of dominance of one race to the detriment of others
in multiple fields, resulting in exclusions on access to
goods and services and income (economic dimension),
management and dynamics in power relations and spaces
(political dimension), the construction of narratives and the
reproduction of subjectivity in society (psychological
dimension) and the regulation of normative mechanisms
and the guarantee of rights (legal dimension). It is
understood, therefore, that there is a historical point in
which institutions are either “healed” or racial injustice
“will continue to be replicated ad nauseum”.

Furthermore, if corporate governance is the set
of leadership, strategy and control mechanisms put in place
to assess, direct and monitor institutional management, it
can be said that good governance is one that operates in
order to achieve the SDGs. The UN that raised decent
employment and economic growth, the reduction of
inequalities and the constitution of strong institutions and
cooperative partnerships as sustainable development goals,
through its High Commissioner for Human Rights
(OHCHR, 2022), presents the conception of good
governance referring to those institutional, planning and
execution practices, with full and complete respect for
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human rights and the rule of law, characterized by
transparency, responsibility, accountability, participation
and responsiveness to people's needs. It is a concrete
ethical intensification of organizational reality.

If, on the one hand, racism is a complex
phenomenon, which imposes multiple forms of violence
on the black population, on the other hand, good
governance is capable of disseminating anti-racism in
institutions, making them capable of empowering people,
equity and sustainability, which, in itself, enables
programs, projects and practices to combat racism. This
possibility, in fact, corresponds to the active exercise of its
own social responsibility.

The negative impact caused by the poor
treatment of racial issues in the operation of organizations
must be recognized and its inevitable repercussion on their
own management, which has to (re)affirm their
understanding and commitment to the unavailable fight
against racism. It should be noted: racism is always a
corrosive factor in institutional relations — in all of its
environmental, social and economic pillars.

Victor Ray, in A theory of racialized
organizations (2019, p. 46), argues that organizations are
central structures for contesting the social construction of
race and stability in the racialized order, since it is through
everyday organizational processes and routines and their
material resources, that racial schemes delineate
subordination and ordering. Thus, it is organizations that
expand or inhibit agency, legitimize the unequal
distribution of goods, services and incomes, treat
whiteness as a credential, and decouple institutional
procedures in ways that, as a rule, benefit dominant racial
groups.“Social movements and demands, together with
more “mundane” interests, such as attempts to gain greater
market share, can, however, creatively alter the
connections between racial and organizational structures.

Therefore, it is asserted that an institutional
design, preordained, led by its governance, endowed with
real utility and practical applicability, allows progress from
a paradigm of correction of racist misconceptions to the
promotion of a set of values that ensures both rights as it
transforms realities. In this sense, the institutionalization of
anti-racist compliance preserves the physical and
psychological integrity of employees, consumers and
users, assists in the relationship with communities,
preserves institutional reputation and image, identifies

“Along these lines, Emory University professor of African-
American Studies, Carol Anderson (2020), adds: “the system
creates winners and losers, regardless of what they do. And this is
how he has been redistributing opportunities and resources based
on nothing but privilege”.
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commitment to combating racism, and fosters anti-racist
ecosystems.

(AVA INSTITUTIONAL DESIGNS OF ANTI-
RACIST COMPLIANCE

Anti-racism is an axiological paradigm that
makes institutional environments realize that in ESG,
environmental, social and governance are necessarily
interdependent and interconnected. And this is, in short,
“an  ontological choice, which stems from an
epistemological choice”, as Michel Troper constructed in
The Philosophy of Law (2008, p. 154). If the rational
choice is to be an anti-racist institution, the way of being is
precisely the institutional structuring of its integrity and
conformity in a compatible way.

Going through the progression of the ethics
paradigm as the foundation of compliance, as a
consolidated and universalizable set of values, a sign of the
historical and cultural development of organizations, since
the 1960s and 1970s, when social movements brought up
the struggle for civil rights of vulnerable groups, by gender
parity and environmental preservation, we can see the
common genesis and the approximation of the themes of
sustainable development and human rights. The Stockholm
Declaration on the Human Environment (UN, 1972), for
example, already understood “the protection and
improvement of the human environment” as “a
fundamental issue” for the achievement of well-being and
economic development.

In the same sense, the US normative
frameworks that pioneered the concept of compliance as
an instrument focused on preventing illegal activities,
notably corruption in organizations and deviations in
financial operations, introduced the need to rethink
practices with a view to explaining truly solid missions and
its internal and external realization. On the one hand, if the
programs have always brought regulatory compliance as a
guideline for their institution, functionally demanding
compliance with the applicable norms, on the other hand,
ethically sound management decisions have been
demanded.

Michael Jensen and William Meckling in
Theory of the firm: managerial behavior, they talk agency
costs and ownership structure (1976), at the time, already
taught that compliance can be understood as a cost capable
of avoiding conflicts and monitoring actions and
movements in the markets. Thus, institutions,
incorporating such a cost, must respect the relevant
legislation and make use of all appropriate means to
positively impact their understanding and application.
Therefore, mechanisms to protect the institutional board
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and investments are constituted for the mitigation of risks
due to the lack of understanding and non-compliance with
normative and ethical impositions.

Designing a compliance program, in this
context, presupposes that institutions create instruments to
form a culture of compliance with legal and social norms
that seek to eradicate all forms of corruption and ethical
deviations and, consequently, corroborate with the
elimination of obstacles to protection and improvement of
the ecosystem in which they operate. Racism is
undoubtedly one of these obstacles to be overcome.

The evolution of the paradigmatic structural
vectors of such projects of organizational compliance and
integrity, from the 1970s to the mid-2000s, included
ensuring the commitment of leaders, directors and
managers, the creation of codes of conduct, procedures,
ethics and good practices, the training of workers and
collaborators, the adoption of communication strategies,
marketing and internal controls, the development of
assessments and risk management mechanisms, the
implementation of complaint channels and ombudsmen,
the continuous monitoring , permanent and based on its
own structure, internal investigations and disciplinary
measures. In the same period, in which compliance was
consolidated as a fundamental agenda in the structural
changes of organizations, giving effect to the right to
development within them, the World Conferences Against
Racism (WCAR 1978, 1983, 2001 and 2009) marked the
construction of a robust international agenda to combat
racism, all forms of racial discrimination and xenophobia.

It is precisely the exchange between internal and
external policies that raised the ESG to a level of
mandatory compliance, so that ecological, economic and
social components become equal and intertwined with the
achievement of sustainable development. In this way, we
can see the emergence of an anti-discriminatory
compliance, which aligns organizational practice with the
impositions of norms that specifically prohibit
organizational discrimination (arising from discriminatory
acts against a particular individual or group, based on
knowable processes and institutional culture based on
reproduction of patterns of excluding social interaction)
and structural (originating in the social stratification
resulting from the accumulation of socially excluding
privileges by a hegemonic racialized group).®

Indeed, the global development and anti-racism
agendas have contributed to institutional recognition of the
negative economic, social and cultural consequences of
discrimination and, consequently, to the institutionalization

5 See: MOREIRA, What is discrimination?, 2017.
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of anti-discrimination compliance programs, allowing an
ethical densification of the “ordinary” compliance strategy.
Human rights and fullness of labor rights, environmental
aspects, especially ecological and climate aspects, and
socioeconomic ~ components, such as financial
transparency, the fight against corruption and anti-racist
pro-activity, are now incorporated as internal and external
relational guidelines in its development. Likewise,
according to  World Bank(FREDMAN,  Anti-
Discrimination Laws and Work in the Developing World:
A Thematic Overview, 2013) notesa thematic risk
management, actions for the prevention, detection and
correction of inequities, and permanent mechanisms of
eradication of discriminatory practices constitute good
institutional anti-discrimination practices.

Thus, from the contemporary social and
political needs and the assertion of a flagrant picture of
racial violence, comes the unavailable concept of anti-
racist compliance, “a set of conformity and integrity
techniques that, qualifying compliance in general and
intensifying anti-discrimination compliance, lead to the
creation of inclusive institutional environments, capable of
diversity and free from racism” (MUNIZ, Anti-Racist and
Anti-Discrimination Law, 2021, p. 126).

Which, in turn, requires the training of human
resources committed to combating racism, the addition to
institutions of a broad understanding of structural racisms®,
and the effective construction of cultures of diversity and
inclusion. In short, it is about conformity, with racially
anti-discriminatory norms, which generates integrity,
expressed in racial justice.

It is explained that such programs are structured
in the triad prevent-detect-response. Violations of the anti-
racist culture are prevented through policies and
regulations that provide unequivocal principles and
instructions for individual and collective conduct.
Activities, operations and expressions of conduct are
detected and monitored through audits, reporting channels
and other monitoring procedures. We respond vehemently
and unequivocally to racist violations, through specific
internal and external processes, adoption of improvements
and implementation of good practices, such as:

6All racism is structural because racism is not an act, racism is a
process in which the conditions of organization of society
reproduce the subalternity of certain groups that are racially
identified” (ALMEIDA, Structural Racism, 2021).
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Table 11 — Good practices for anti-racist organizations

Establishing racially diverse or racially and ethnically sensitive corporate leadership at the

01 highest level

02 Treatment of all people, black and non-black, fairly in public and private spaces, respecting
and supporting human rights and anti-discrimination

03 Ensuring the safety, well-being and health (especially mental) of all black people

04 Promoting education, training and professional development for black people and critical
racial literacy for white people

05 Support and promotion of economic empowerment policies for black people through
institutional structures and strategic design

06 Induction of racial equity through local, community-oriented and social activism-sensitive
initiatives

07 Measurement, documentation and publication of institutional progress in promoting racial

equality and in the effectiveness of anti-racism

Anti-racist compliance is developed in
implementation  (analysis of activities and risks,
establishment of codes and penalties, establishment of a
communication plan for constant dissemination of the anti-
racist culture, development of training and efficient
reporting systems, formation of independent committees),
maintenance (advice with independent committees and
thematic councils, regular training and permanent groups,
development of monitoring systems, investigation and
investigation of complaints, establishment of policies of
consequences) and management (guaranteeing  of
necessary human and financial resources and
establishment  of  continuous support from top
management). And its positive externalities are perceived
to be the preservation of the physical and mental integrity
of employees, customers and users, the optimization of the
relationship with communities and other organizations, the
preservation of its reputation, image and mission, the
strong impact on combating racism and the promotion of
sustainable ecosystems.

V. CONCLUSION

Returning to the preface quote, it is necessary,
once again, to refer to Achille Mbembe (Critique of black
reason, 2018, p. 305): “[...] as long as racism has not been
eliminated from the life and imagination of our time, it will
be necessary to continue to fight for the advent of a world
beyond races. It will be necessary to learn to carry and
share this burden better”.

Racism is a scourge that corrodes sociability,
violates fundamental rights of black people, disrupts
institutions and makes sustainable development unfeasible
— and, of course, any possibility of implementing adequate
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ESG practices in organizations. Therefore, the institution
of a racialized compliance program with an express
socially transformer objective, a responsive corporate
governance and an efficient (and never conniving)
management of potential racist events are instruments for
inducing a better world and beyond races.

After all, starting from a strategic planning of
effective implementation of SDG-08 (decent employment
and economic growth), 10 (reduction of inequalities), 16
(strong institutions) and 17 (partnerships in favor of the
SDG), one has a potential model of institutional design
capable of promoting sustainable development, as well as
the recognition of racial equity and justice as inseparable
elements of the life of organizations. Finally, it is asserted
that the dissemination of anti-racist compliance, in the
civilizing development of institutions and of society itself,
is a potential for the acceptance of the black community in
leadership positions and with wage equity, the elimination
of practical obstacles caused by the racist culture. and
supremacist, the full socioeconomic development of
blackness, and, unequivocally, the effectiveness of human
rights and democracy.
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Abstract— The goal of this project is to see how different drilling
parameters like spindle speed (600, 900, 1400 revolution per minute), feed
rate (0.10, 0.16, 0.22 mm per revolution) and drill tool diameter (6, 8 mm)
affect surface roughness, material removal rate and tool wear while
drilling Al 6063 alloy with an HSS spiral drill using Taguchi method. The
impact of different drilling settings on the accuracy of the drilled hole is
analyzed using S/N (signal-to-noise) ratio, orthogonal arrays of Taguchi,
regression analysis, and analysis of variance (ANOVA). CNC Lathe
Machineis used to perform a number of experiments with the help of Lis
orthogonal arrays of Taguchi. MINITAB 19, a commercial software tool, is
used to collect and evaluate the results of the experiments. For establishing
a correlation between the selected input parameters and the quality aspects
of the holes made, linear regression equations are used. The experimental
data are compared to the expected values, which are quite similar.

. INTRODUCTION

In today’s modern industries, the primary goal of engineers

respectively. The best combination of all the input
parameters is selected to reducethe values of the
performance attributes which are mentioned above. For the

is to produce items at a lower cost while maintaining
excellent quality in a short period of time. In a production
process, engineers are encountering two very basic
practical issues. The first one is to identify the best
combination of input parameters which will result in the
required quality of the product (fulfill essential
requirements), and the other one is to increase production
efficiency with the existing resources. Although advanced
material cutting technologies have been developed in
industrial sectors, but traditional drilling is still among the
most practiced mechanical operations in the aerospace,
aircraft, and automotive industries. Lig orthogonal array of
Taguchi is utilized to conduct the experiment. The
significant drilling parameters are selected as rotation
speed, rate of feeding and diameter of the drilling tool

WWwWWw.ijaers.com

optimization of these parameters, Taguchi optimization
method is used. ANOVA is also used to identify the
extremely effective input parameter(s) which lead to a
good quality product. Point angle and Helix angle are kept
standard as 118 degree and 30 degree respectively.

1. DRILLING

Making holes is among the most essential requirements in
the industrial procedure. Drilling is the most popular and
important hole-making method, comprising almost one
third of all metal cutting operations. Drilling is the process
of removing a volume of metal from a workpiece by using
an instrument called “a drill” to cut a cylindrical hole.
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Based on the material type, the hole’s shape, the counting
of samples, and the period of time it takes in finishing the
work, several instruments and procedures are used for
drilling. It is most commonly used in removal of material
and as a pre-processing step for a variety of operations like
spot facing, counter sinking, and reaming etc. A multipoint
fluted end cutting tool is used to create or extend a hole at
the time of cutting operation. Material is eliminated mostly
in the chips shape which passes with drill’s fluted shank as
it rotates and penetrates into the work material. Figure 1
shows the drilling process on the job. Coolants are also
used sometimes during the operation as per the
requirement.

Tool Rotation

Fig.1: Drilling Operation

1. METHODS USED
TAGUCHI APPROACH

The Taguchi technique is a statistical approach for
estimating the response independently with the minimum
number of trials. The Taguchi method can also be used to
improve product quality, It is a proven method for
generating high-quality industry goods. The Taguchi
technique is a powerful tool for creating processes that
perform reliably and ideally across a wide range of
circumstances. The utilization of carefully designed tests is
required to establish the best design. Taguchi proposed a
novel concept called as Orthogonal Array, which aims to
minimize the number of trials by taking specific control
characteristics in to consideration. The orthogonal array
allows for the least number of testing.The variation from a
design experiment was measured using the Taguchi
method's S/N (signal-to-noise)ratio. When the mean
(signal) is divided by the standard deviation (noise) then
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the value obtainedis known as the S/N ratio. The procedure
for determining the S/N ratio varies with each experiment
performed. Three characteristics values are then changed
into S/N (signal-to-noise) ratio using Taguchi technique.
According to the problem's objective, these three values
indicate various quality characteristics."Larger is better",
"Smaller is better", and "Nominal is the best" are the
characteristic values of the S/N ratio. S/N ratio is estimated
for every level of input parameters based on S/N analysis,
with smaller being preferable.The quality characteristic
employed in this study is “smaller is better” for surface
roughness and tool wear but in case of material removal
rate “Larger is better” is used.

Case 1: S/NMN ratio larger is better
1 1
¥
Case 2: S/MN ratio smalleris better
1
SNy = —10log(; X1, ¥¥)
Case 3: S/MN ratio nominal is best
]
SN, — 10 log( ;’—z]

Fig.2 : Characteristic values for calculating s/n ratios

DESIGN OF EXPERIMENT (DOE)

Design of Experiment is a useful method for enhancing
design of the product or procedure performance, therefore
it is applied for speeding up the development of new goods
or processes. A design of experiment is a test or set of tests
that examines the drilling parameters of the procedure in
order to detect and identify equivalent changes in the
system response. The output obtained from the procedure
is examined in order to establish the ideal value or factors
with the greatest influence.

ANALYSIS OF VARIANCE (ANOVA)

The Analysis of variance (or, ANOVA) is a strong and
widely used statistical analysis tool that is based on the law
of total variance. It's a programme that determines the
impact of specific elements. ANOVA is a set of statistical
concepts and methods used in statistics where the observed
variance is divided into sections because of several
independent variables. In the simplest form or sentence,
Analysis of variance is a statistical analysis tool that
determines if the means of several groups are just the
same, and hence generalizes.

REGRESSION ANALYSIS

A series of statistical procedures utilized during
mathematical modelling for evaluating the linkage among
the dependent variables and one or more than one
independent variables is called as Regression analysis. The
very basic type of regression model is linear type model, in
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which we get a line (or, a more advanced linear v. EXPERIMENTAL SETUP
combination) that perfectly represent the data according to
a set of mathematical conditions. For prediction and
forecasting, it is commonly used.

The current work used a CNC Lathe machine for drilling
holes on Al 6063; the machine configuration is visualized
in the picture below:

Fig.3: Experimental setup

WORK MATERIAL SPECIFICATION: Others 0.05
Work material - Al 6063 Aluminium (Al) Remaining
Work material dimension - 250 x 20 x 10

mm3

WORK MATERIAL PREPARATION:

With the help of a power hacksaw, the material for the job
has been cut to sizes (250x20x10 mm®)“that are required”
from Aluminium alloys base stock in order to execute
drilling operations on that. Table 1 shows the chemical
components of the work material:

Tablel: Aluminum alloy’s chemical components in

percentage
Al 6063 alloy Weight %
Magnesium (Mg) 0.45- 0.9
Silicon (Si) 0.2-0.6
Iron (Fe) 0.35 (Max)
Copper(Cu) 0.10
Zinc (Zn) 0.10 (Max)
Titanium (Ti) 0.10 (Max)
Manganese(Mn) 0.10 (Max)
Chromium (Cr) 0.10
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MEASUREMENT OF SURFACE ROUGHNESS :

The Surftest SJ-201P (Compact surface roughness testing
machine) is a popular tool for determining component’s
shape and form. A tactile measurement principle is
commonly used in profile measurement devices. On
moving a stylus across the surface measures roughness, A
transducer translates the movements of the stylus as it
moves up and down along the surface into pulse, which is
subsequently converted into a roughness value, which can
be seen in a visible screen. A surface representation is
often formed by combining many profiles. Figure 1 shows
the Surftest SJ-201P.

Fig.4: Surftest SJ 201 P

EXPERIMENTAL DATA:

Table 2: The values of input variables

Input variables
) Rotation speed
Values| Tool diameter (mm) (X) ) Feed rate (mm per rev) (2)
(rev per min) (Y)
1 6 600 0.10
2 8 900 0.16
3 - 1400 0.22

Table 3: Experimental result for AI6063 alloy (10 mmthick plate)

Serial Rotation Feed rate (mm | Tool diameter | Roughness MRR Tool Wear
number Spee:q(_rev ber per rev) (mm) (Ra)pm (mm3/min) (gm)
in)
1 1 1 1 1.43 1235 0.235
2 1 2 1 1.46 1424.7 0.762
3 1 3 1 1.49 1556.2 1.011
4 2 1 1 1.42 1865.9 0.493
5 2 2 1 1.50 2078 0.922
6 2 3 1 1.52 2228 1.267
7 3 1 1 1.25 2864.4 0.715
8 3 2 1 1.24 3007.8 1.189
9 3 3 1 1.29 3231.5 1.458
10 1 1 2 1.26 1857.1 0.288
11 1 2 2 1.30 2026.3 0.797
12 1 3 2 1.34 2239.9 1.158
13 2 1 2 1.33 2455.7 0.612
14 2 2 2 1.47 2603.4 1.095
15 2 3 2 1.50 2819.2 1414
16 3 1 2 1.22 3076.4 0.936
17 3 2 2 1.29 3398 1.345
18 3 3 2 1.35 3612 1.723
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V. ANALYSISOFRESULTS
Table4:S/N ratio’s values of each outputs from the testing of Al 6063

S/N response values
Serial |Rotation Speed Feed rate .Tool S/N response value§ for MRR S/N response value
Number | (rev per min) (mm per | Diameter |for Roughqess (Ra)in (mmdimin in for T.ool W.ear
rev) (mm) decibel ) (gm) in decibel
decibel
1 1 1 1 -3.10672 61.8333 12.5786
2 1 2 1 -3.28706 63.0745 2.3609
3 1 3 1 -3.46373 63.8413 -0.0950
4 2 1 1 -3.04577 65.4178 6.1431
5 2 2 1 -3.52183 66.3529 0.7054
6 2 3 1 -3.63687 66.9583 -2.0555
7 3 1 1 -1.93820 69.1407 2.9139
8 3 2 1 -1.86843 69.5650 -1.5036
9 3 3 1 -2.21179 70.1881 -3.2752
10 1 1 2 -2.00741 65.3767 10.8122
11 1 2 2 -2.27887 66.1341 1.9708
12 1 3 2 -2.54210 67.0046 -1.2742
13 2 1 2 -2.47703 67.8035 4.2650
14 2 2 2 -3.34635 68.3108 -0.7883
15 2 3 2 -3.52183 69.0025 -3.0090
16 3 1 2 -1.72720 69.7609 0.5745
17 3 2 2 -2.21179 70.6245 -2.5744
18 3 3 2 -2.60668 71.1550 -4.7257
Graph 1: Plot for surface roughness’s main effect
Main Effecésa tzlrﬁ:; :::::- SN ratios
= Toeol Diameter Spindie Speed [ Feed Rate
2.2
=
=

o

3.2

]

(=1 B SO0 Q00 EAO 0.0 Lo [ 0.22

Signal-to-noise Smaller is better
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Table 5: Table containing responses for s/n ratios of surface roughness
Level Tool Diameter (X) Rotation Speed (Y) Feed Rate (Z)
1 -2.898 -2.781 -2.384
2 -2.524 -3.258 -2.752
3 -2.094 -2.997
Delta 0.373 1.164 0.613
Rank 3 1 2
Table 6: Table containing responses for means of surface roughness
Level Diar;mr:toelr ) Rotatix)Speed Feed Rate (2)
1 1.400 1.380 1.318
2 1.340 1.457 1.377
3 1.273 1.415
Delta 0.060 0.183 0.097
Rank 3 1 2
Table 7: ANOVA outcome for s/n ratios of surface roughness (Ra)
Source Sum of square | Variance | F-ratio | P-value
DF (S) (V) (3] P) Percentage(%b)
X 1 0.6276 0.6276 5.34 0.039 8.61 %
Y 2 4.1105 2.0552 17.49 | 0.000 56.36 %
Z 2 1.1443 0.5721 4.87 0.028 15.69 %
Residual Error 12 1.4098 0.1175 19.33%
Total 17 7.2922 100%
Table 8: optimal level values for roughness of Al 6063 from “Graph 1”
Input variables Levels Roughness response values SIN response values
X 2 1.340 -2.524
Y 3 1.273 -2.094
z 1 1.318 -2.384

Table 9: Validation of testing for Roughness of Al 6063 (10 mmthick plate)

Optimal input variables

Estimated values Experimented values

Level X2Y3Zy X2Y3Zy
Roughness 1.1916 1.22
S/N ratio of Roughness -1.5799 -1.7272
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Graph 2: Plot for Material removal rate’s main effect
Main Effects Plot for SMN ratios
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Table 10: Table containing responses for s/n ratios of MRR
Level Tool Diameter (X) Rotation Speed (Y)| Feed Rate (Z)
1 66.26 64.54 66.56
2 68.35 67.31 67.34
3 70.07 68.02
Delta 2.09 1.164 1.47
Rank 2 1 3
Table 11: Table containing responses for means of MRR
Level | Tool Diameter(X) | Rotation Speed (Y) |Feed Rate (Z)
1 2166 1723 2226
2 2676 2342 2423
3 3198 2614
Delta 511 1475 389
Rank 2 1 3
Table 12: ANOVA outcome for s/n ratios of Material removal rate
Source DE Sum of squares Variance F-ratio P-value Percentage (%)
(S V) (F) (P)
X 1 19.637 19.637 51.30 0.000 16.04 %
Y 2 91.685 45.842 119.76 0.000 74.90 %
Z 2 6.490 3.245 8.48 0.005 5.30 %
Residual Error 12 4.593 0.3828 3.75%
Total 17 122.405 100%
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Table 13: optimal level values for MRR of Al 6063 from “Graph 2”
Input variables Levels MRR response values S/N response values
X 1 2166 66.26
Y 1 1723 64.54
Z 1 2226 66.56
Tablel4: Validation of testing for MRR of Al 6063 (10 mmthick plate)
Optimal input variables
Estimated values | Experimented values
Level X1Y1Z4 Xi1Y1Z1
MRR 1272.51 1235
S/N ratio for MRR 62.7471 61.83
Graph 3: Plot for Tool wear’s main effect
MMain Effects Plot for SN ratios
- Tool Diameter r)j;izza;:eed Feed Rate
§ N
gy = \
o E
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Table 15: Table containing responses for s/n ratios of Tool Wear
Level Tool Diameter (X) Rotation Speed (Y) | Feed Rate (2)
1 1.975 4.392 6.214
2 0.583 0.876 0.028
3 -1.432 -2.406
Delta 1.391 5.824 8.620
Rank 3 2 1
Table 16: Table containing responses for means of Tool Wear
Level | Tool Diameter(X) | Rotation Speed (Y) |Feed Rate (Z)
1 0.895 0.708 0.546
2 1.041 0.967 1.018
3 1.227 1.338
Delta 0.146 0.519 0.792
Rank 3 2 1
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Table 17: ANOVA outcome for s/n ratios of Tool Wear
Source Sum of squares Variance F-ratio P-value
DF (S) V) (3] P) Percentage(%o)

X 1 8.711 8.711 3.61 0.082 2.3%

Y 2 103.213 51.607 21.40 0.000 2731 %

Z 2 237.005 118.502 49.15 0.000 62.72 %

Residual Error 12 28.932 2.411 7.65 %
Total 17 377.860 100%

Table 18: optimal level values for Tool Wear of Al 6063 from “Graph 3”

Input variables Levels Tool Wear Response values S/N response values
X 1 0.895 1.975

Y 1 0.708 4.392

4 1 0.546 6.214

Table19: Validation of testing for Tool Wear of Al 6063 (10 mmthick plate)

Optimal input variables

Estimated values

Experimented values

Level X1Y1Z, Xi1Y1Z1
Tool Wear 0.2141 0.235
S/N ratio for Tool Wear 12.578 10.023

Linear regression equations obtained from the above data
for finding out the relationship among the specified input
parameters for drilling circumstances on Al 6063. For
multiple input parameters, linear type models have been
generated by commercial Minitab 19 software and are
presented here:

Surface Roughness(Ra) = 1.603 - 0.0300X - 0.000157Y
+0.806Z

Material removal rate = -1654 + 255.4X + 1.8306Y +
32397

Tool Wear =-1.215 + 0.0731X + 0.000636Y + 6.600Z

VI. CONCLUSION

In this project, Wear of the tool, Material removal rate
from workpiece and Surface roughness of the sample at the
entries and exits of the work material are measured using
the rate of feeding, the rotation speed of the tool, and the
diameter of the tool as input process parameters while
drilling Al 6063 alloy with HSS spiral tool. Drilling
conditions are adjusted with respect to a variety of
performances in order to achieve better quality of the hole

www.ijaers.com

while the process of drilling of Al 6063 alloy. The Taguchi
technique was employed to optimize the drilling settings.
A tool dia. of 8mm, rotation speed of 1400 rev per min,
and a feed rate of 0.10 mm per rev were found to be the
optimal combination of drilling conditions for producing a
high value of s/n ratios for the surface roughness of the
hole. While A tool dia. of 6 mm, rotation speed of 600 rev
per min, and a feed rate of 0.10 mm per rev were found to
be the optimal combination of drilling conditions for
producing high value s/n ratios for Material removal rate
as well as for Tool wear too.

Several factors [including angle of the drill point, angle of
helix, no. of flutes in the drill, kind of drill tool etc.] can be
included in future studies to investigate that how such
factors influence the quality of the sample of other types of
material or alloys.

ACKNOWLEDGEMENT

I am grateful to all the Professors, staff members of
Mechanical department and Dr. P.K. Bharti Sir, Head of
Mechanical department, Integral University for giving the
essential assistance and guidance to complete this project.

Page | 196


http://www.ijaers.com/

Khan et al. International Journal of Advanced Engineering Research and Science, 9(6)-2022

REFERENCES

[1] J. Kopac, P. Krajnik, 2007, “Robust design of flank milling
parameters based on grey- Taguchi method,” journal paper
in materials processing technology, 400-403.

[2] M. M. Okasha and P. T. Mativenga, 2011, “Sequential Laser
Mechanical Micro-drilling of Inconel 718 Alloy,” journal
paper in ASME, Vol. 133, 011008-8.

[3] Chih-Hung Tsai, Ching- Liang Chang, and Lieh Chen, 2003,
“Applying Grey Relational Analysis to the Vendor
Evaluation Model,” International Journal of The Computer,
The Internet and Management, Vol. 11, No.3, 2003, pp. 45 —
53.

[4] Ashish B. Chaudhari,Vijay Chaudhary, Piyush Gohil,
Kundan Patel “Investigation of Delamination Factor in High
Speed Drilling on Chopped GFRP using ANFIS” 3rd
International Conference on Innovations in Automation and
Mechatronics Engineering, ICIAME 2016.

[5] Faramarz AshenaiGhasemi, Abbas Hyvadi,
GholamhassanPayganeh, Nasrollah Bani Mostafa Arab
“Effects of Drilling Parameters on Delamination of Glass
Epoxy Composites” Australian Journal of Basic and Applied
Sciences, 5(12): 1433-1440, 2011.

[6] Anurag Gupta, Ajay Singh Verma, Sandeep Chhabra,
Ranjeet Kumar “Optimization of delamination factor in
drilling of carbon fiber filled compression molded GFRP
composite” International Journal of Applied Engineering
Research ISSN 0973-4562 Volume 13, Number 6 (2018) pp.
249-253.

[71 R. Vimal Sam Singh, B.Latha, and V.S.Senthilkumar,
Modelling and analysis of Thrust force and Torque in
drilling GFRP composites by multifaceted drill using fuzzy
logic, International Journal of Recent Trends in Engineering,
Vol. 1, No. 5, May 2009.

[8] Yu Teng Liang et al.(2009),Investigation into Micro
Machining Cutting Parameters of PMMA Polymer Material
Using Taguchi’s Method, 2009, Key Engineering Materials,
419-420, 341.

[91 Zhang, P.F., Churi, N.J., Pei, Z.J., and Treadwell C., 2008,
“Mechanical drilling processes for titanium alloys: a
literature review,” Machining Science and Technology, Vol.
12, No. 4, pp. 417-444.

[10] Yang.W.H. and Tarng.Y.S, 1998, “Design optimization of
cutting parameters for turning operation based on the
Taguchi method”, Journal of material processing
technology, 002E.

[11] El Baradie, M.A., 1997, Surface roughness prediction in the
turning of high strength steel by factorial design of
experiments. Mater. Process. Technol., vol. 67, p. 55-61.

[12] Abouelatta, O.B., Madl, J., 2001, “Surface roughness
prediction based on cutting parameters and vibrations in
turning operations”, Mater. Process. Technol., vol. 118, p.
269-277.

[13] P. Pakiaraj, 2018, “Effect of drilling parameters on surface
roughness, tool wear, Material removal rate and Hole
diameter error in drilling of OHNS.

[14] T. Karthikeya Sharma, 2013, A study of Taguchi method
based optimization of drilling parameter in dry drilling of Al
2014 alloy at low speeds.

www.ijaers.com

Page | 197


http://www.ijaers.com/

International Journal of Advanced Engineering

p Research and Science (IJAERS)

Peer-Reviewed Journal

ISSN: 2349-6495(P) | 2456-1908(0)

AL NS Vol-9, Issue-6; Jun, 2022

Enginaering Research and Science Journal Home Page Available: https://ijaers.com/
Article DOI: https://dx.doi.org/10.22161/ijaers.96.20

Practical Model for Firm’s Capital Structure

Marcelo Nunes Fonsecal, Wilson Toshiro Nakamura?, Victor Eduardo de Mello Valerio®,
Giancarlo Aquila®

Faculty of Science and Technology - Federal University of Goias, Aparecida de Goiania, GO, Brasil

marcelo_nunes@ufg.br

2Mackenzie Presbyterian University, S&o Paulo, SP, Brasil

wilson.nakamura@mackenzie.br

3 Production and Management Engineering Institute - Federal University of Itajuba, Itajuba, MG, Brasil

victor.dmv@unifei.edu.br

“4Production and Management Engineering Institute - Federal University of Itajub4, Itajuba, MG, Brasil
giancarlo.aquila@yahoo.com

*corresponding author: marcelo_nunes@ufg.br. Avenida mucuri, 920, sector conde dos arcos Aparecida de Goiania-GO, 74968-755,
Brazil.

Received: 13 May 2022, Abstract— Since they offer an opportunity to create value for
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under the CC BY license composed of four phases to propose a practical method for decision-

(https://creativecommons.ora/licenses/by/4.0/). | making on a company’s structure. First, it is defined the problem that will
be simulated. Then, using the FCD and SMC techniques, the company's
value is calculated and the insolvency risk is quantified. And finally, in the
fourth phase, discussions are developed regarding the ideal capital
structure for the company. The results simulated through the selection of
an object study show the increase in the company's value from
indebtedness, presenting opportunities to create value for its managers.The
model has as a limitation the case study of only one segment, and can be
expanded to other sectors in future works.Still, the proposal must be
understood as beneficial for all stakeholders involved, since more
competitive companies can provide products and/or services with superior
quality and lower prices, being, therefore, a direct social contribution of
the present proposal.

Keywords— capital structure, debt, VaR,
CVaR, value creation.

l. INTRODUCTION Opler, Saron and Titman (1997) highlight that capital
The capital requirement of a company can be met by structure decisions offer an opportunity to create value for
external capital or internal capital and its proportions shareholders. Certain technical attributes are relevant when
represent the capital structure of the company (Anastasia companies select their capital structure (Perobelli and

and Lorenza, 2019). According to Ehrhardt and Brigham Fama, 2003, Serrasqueiro, Armada and Nunes, 2011). For
(2011), a company's capital structure decision is crucial for Perobelli and Fama (2003), among them are: the size of the
its existence and performance. company; degree of business growth; asset structure

(tangible versus intangible); uniqueness of the products
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offered; profitability; and volatility of operating results,
among others. These attributes are capable of influencing
the costs and benefits associated with the issue of shares or
debt. In this context, it is noted that the optimal capital
structure is highly complex and finding the structure that
will minimize the company's cost of capital and,
consequently, maximize the company's value has been
debated by several authors since the pioneering work of
Modigliani and Miller (1958).

Several approaches on the subject have been
developed.Nevertheless, there is no unanimous response
determining the most efficient capital structure for a given
organization. For Graham and Leary (2011), research is
being developed, mainly in two traditional views. The first
concerns the trade-off theory in which companies seek the
leverage that optimizes the benefits and costs of the debt.
The second view refers to the pecking order of Myers and
Majluf (1984) and Myers (1984), a theory that suggests
that there is a hierarchy to minimize the costs of financing
assets. Thus, Myers (1984) argues that companies initially
prefer to reinvest their profits and, when these funds are
exhausted, they resort to financing with bank debts and
finally, to the stock market.

In relation to the trade-off theory, it is assumed that there
is an optimal capital structure capable of maximizing the
company's value, considering the tax benefits of debt and
the costs of financial difficulties that may arise with
indebtedness. This type of decision must take numerous
factorsinto account, such as the direct and indirect costs of
a possible bankruptcy (e.g.bankruptcy cost and operational
weakness), conflict of information, tax savings provided
by debt contraction and transaction cost, among others.

The contradiction created by the benefits and
disadvantages of the debt opened the possibility for the
present research to analyze the maximum level of
indebtedness that would provide the optimization of the
value of a firm. Therefore, the possible risk of bankruptcy
is taken into account, which would result in extra costs for
the company as well as a reduction in its value given the
increased return required by the company's internal and
external financers in addition to its operational weakness.

Therefore, the objective of this article is to propose a
practical method for decision making regarding the
company's capital structure by using the Discounted Cash
Flow (DCF) technique and risk quantification through the
Monte Carlo Simulation (SMC). As the object of study and
simulation of the proposed method, Grendene, a company
listed on the Brazilian stock exchange inserted in the
footwear segment,which features a low financial leverage
policy with a debt level below 1%, was selected,.
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The main empirical contributions of this article refer to the
methodology developed in order to assist managers in
making capital structure decisions, using concepts of
company valuation and respecting indebtedness limits
while avoiding situations of financial difficulties and
potential operational weakening. Methodologically, the
article proposes a structure of wide application for all
segments of companies, contributing directly to the
reduction of the company's cost of capital and,
development of more competitive companies in the
creation of value. Therefore, this contribution favors
consumers and society as a whole on another level,
creating a sustainable synergy between institutions and
consumers.

In addition, this article uses the concepts of risk, through
Value at Risk (VaR) and Conditional Value at Risk
(CVaR), in the context of the company's cash flow.

This article is divided as follows: in the second chapter, a
review of the trade-off theory and studies using VaR and
CVaR are presented. Then, the proposed model to aid
decision making is presented in chapter three. In the fourth
chapter, a study developed in order to test the applicability
of the proposed model and its results are discussed.
Finally, conclusions related to the proposed model along
with its advantages and limitations are exposed.

1. LITERATURE REVIEW
2.1 Trade-off

As previously mentioned, the trade-off theory assumes that
there is an optimum level of indebtedness that maximizes
the value of companies, considering the costs and benefits
arising from indebtedness. According to Sardo and
Serrasqueiro (2017), the trade-off theory suggests that
companies adjust their debt level through an ideal debt
target. Debts are usually less costly ways of financing the
company than using equity since interest is tax deductible
and dividends are not (Opler, Saron and Titman, 1997).
However, Myers (1984) explained that despite the
aforementioned tax benefit resulting from indebtedness,
the increased cost of financial difficulty must be taken into
account. In this context, Myers (1977) reports for a
common mistake when underestimating such costs as
compared with the costs saved with the indebtedness.

Despite the existence of numerous applied studies,
empirical research generally diverges regarding the
determinants of the capital structure regarding the trade-off
theory (Bastos and Nakamura, 2009). One of the most
famous discussions on the subject is reported in
Modigliani and Miller (1958) and likewise in Modigliani
and Miller (1963)years later. In the first approach, the
authors considered that the market value of each company
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is independent of its capital structure. However, in the
article published in 1963, the authors relaxed the
assumption of perfect competition and recognized the tax
advantage caused by indebtedness as well as the existence
of other relevant factors in financial decisions.

In their work, Opler, Saron and Titman (1997) sought the
optimal capital structure of companies via a model that
found the financing mix which minimized the discounted
sum of future tax payments, costs of financial difficulties
and costs of financing. 10,000 iterations were carried out
through SMC with 20-year projections. The authors
conclude that leveraged companies lose more value in the
face of the market crisis when compared to conservative
companies. In addition, Opler, Saron and Titman (1997)
claim that the financial difficulties are reflected in the
stakeholders (suppliers, workers, and customers) since
suppliers do not extend credits to these companies leaving
workers to require higher wages and customers are not
willing to paying high prices for the product.

Serrasqueiro, Armada and Nunes (2011) used a sample of
small and medium-sized companies (SMEs) and large
companies to analyze whether there was a difference in
their capital structure decisions through the theory of
trade-off and pecking order. The authors concluded that
capital structure decisions in SMEs are considerably
different from other types of companies since SMEs resort
to debt more as a consequence of the lack of internal cash
for financing and less concern with the objective of
reaching the ideal debt index.Therefore, SMEs are closer
to the assumptions of the pecking order theory than the
trade-off ones.

Through a link between agency theory and capital
structure, Chang, Chou and Huang (2014) used dynamic
models to examine the influence of corporate governance
practices on the speed of adjustment of the capital structure
in cases in which companies have alevel of indebtedness
that is far from ideal. Thus, using a regression model, the
authors concluded that weak governance firms, whether
over-leveraged or under-leveraged, adjust more slowly
when compared to firms with strong governance.

In turn, Devos, Rahman and Tsang (2017) examined the
speed of adjustment of the capital structure, conditioned to
the existence of covenants related to a company's debt
structure. The test results show that the speed of
adjustment is hindered by the restrictive debt clauses. The
authors find that the speed of adjustment in relation to the
company's optimal debt ratio is about 10 to 13% lower
when a company has covenants compared to companies
that do not.

Fischer, Heinkel and Zechner (1989) developed a dynamic
capital structure decision model taking into account
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recapitalization costs. Therefore, capital structure decisions
depend on the tax benefits of indebtedness and the
potential cost of indebtedness in addition to financial
difficulties, asset variability, interest rates and
recapitalization costs.

2.2 VaReCVaR

The VaR measure was developed to obtain the maximum
potential for a loss or worse outcome for an investment in
a certain period of time within a confidence level of
interest to the decision maker, such as 1% or 5% (Bilan et
al.,, 2020 and Charnes, 2007). According to Charnes
(2007), VaR can be used by both regulators and managers
as a basis for risk-management decision making.

However, VaR does have some disadvantages. Sharifi,
Kwon and Jardini (2016) highlighted that the referred
technique presented limitations of applicability and
difficulties in optimization scenarios. Charnes (2007)
reported that the VaR did not present information on the
extent of the loss that could occur above the threshold
level. To overcome these limitations, CVaR can be used,
especially in cases in which the analyzed returns are not
normally distributed. CVaR can be simply defined as the
average of all values in addition to VaR (Sharifi, Kwon
and Jardini, 2016 and Charnes, 2007).

Additionally, there are several studies found in the
literature that have used these techniques in the most
varied objects of studies. Nakamura, Martin and Kayo
(2004) proposed a practical model to be implemented by
the financial managers of companies to find the level of
indebtedness that maximizes the value of the company so
as not to exceedthe present value of the operating cash
flow of the companyfor a given confidence level. In order
to find the maximum loss expected from an investment
given a confidence level of (95%) and a predetermined
period, the authors used the concept of VaR in the context
of the company's operational activity.

Based on the scenario of major crises faced by the real
estate market, Barafiano, De La Pefia and Moreno (2020)
assessed the risk of this market using an internal model in
conjunction with VaR for a confidence level of 99.5%,
obtained through SMC.

Li and Cai (2017) proposed a multi-objective optimization
structure to determine the capital structure for private
financing in infrastructure projects in order to align the
interests of creditors and shareholders. The methodology
used by the authors consisted of three stages. The first
involved the use of SMC for project valuation and CVaR
to measure project risk. In the second stage, the authors
develop a multi-objective optimization problem in which
the first objective is to maximize the net present value
while minimizing the at-risk cash flow from the
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shareholder's perspective. The second objective was to
maximize the rate of return on loans while minimizing the
risk of default by shareholders from the lender's point of
view. In the third phase, the authors carried out a
sensitivity analysis in order to provide managerial and
financial information.

Sharifi, Kwon and Jardini (2016) presented a stochastic
approach based on programming for the evaluation of
performance-based contracts. In this study, VaR and CVaR
risk measures were computed for different levels of
budgets in order to provide estimates of the worst case of
expected operational availability of contracts for certain
confidence levels.

11. RESEARCH METHOD

This section intends to describe the proposed method
which, inspired by the work developed by Nakamura,
Martin and Kayo (2004), consists of proposing a
framework to find the capital structure that will allow the
company to maximize its value, taking into account that
excessive levels of indebtedness can cause high costs
associated with financial difficulties and operational
weakness. Thus, indebtedness must respect, within a
degree of probabilistic confidence, the maximum level that
ensures the company's solvency situation.

This approach aims to support decision making in
providing a support structure for managers to find the level
of capital structure that will allow maximization of the
company's value while guaranteeing its solvency situation.
Figure 1 presents a structure for the decision-making
process. As can be seen, the first phase consists of defining
the problem. In this phase, the variables that will be used
in the model are defined. That is, which characteristics are
selected to determine the ideal capital structure are
defined. The second phase of the method consists of
calculating the company's Free Cash Flow (FCFF). In the
present study, the FCFF estimate takes the assumptions of
Damodaran (2012)into account.

The next step consists of the selection and
parameterization of the model's stochastic variables.
Through the Monte Carlo Simulation, using the
CrystalBall® software, the most sensitive variables of the
model are analyzed and finally, the company's value for
the 95% confidence level is found, this being the VaR of
the Model. Still in the third phase, the expected average
value at risk (CVaR) is calculated. Finally, the capital
structure that would maximize the company's value is
defined.

Start FProblem Definition

(Phase 1)

Valuafion

(Fhaze 2)

Wlonte Carlo Bimulation

(Phase 3)

Stochastic Analyeis

Capital Stracture
Decision

(Phase 4§

Fig.1: Decision-making process for capital structural

Source:Prepared by the authors

3.1 Problem Definition

According to Martinez, Scherger and Guercio (2019), the
capital structure decision is concerned with the way in
which a company finances its operations using different
sources of financing. However, determining the optimal
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capital structure given the benefits and difficulties inherent
in indebtedness has been widely discussed in the literature.
In this sense, this research seeks to develop a framework
for capital structure decisions in order to maximize the
value of the company, taking into account the trade-off
inherent in indebtedness. More specifically, it aims to
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determine the maximum indebtedness that a company can
contract in order to not incur financial difficulties.

3.2 Valuation

The next step consists of calculating the
company's value (valuation) by using the DCF method,
calculated according to Damodaran (2012). According to
the aforementioned author, the value of a company that
reaches a steady state after n years and grows at a steady
growth rate ofg,,after thatcan be written as:

FCFF,
£ (1 + WACC)!

FCFFp4q J (1)

(1+WACC—g )"
(1+ WACO)"

Firm Value =

FCFF;:Free Cash Flow of the Company in the period
t;WACC: Weighted Average Cost of Capital;t: period;
Jn Perpetuity Expected Growth.

This approach is used because according to
Damodaran (2012), this is a good alternative when it
comes to a company in the process of changing leverage,
the central theme of this study. To calculate the WACC,
the formulation used was that ofBrealey et al. (2018).

WACC =k,D(1-7)+k,E )

kgis the debt cost;Drepresents the indebtedness, or portion
of the debt (third party capital) in the investment tis the
income tax rate;k,is the cost of equity;andErepresents the
fraction of total capital represented by shareholders' equity
(%).

For calculatingk,the Capital Asset Pricing Model (CAPM)
is used, according to the following equation.

kezRf_'_ﬁ(Rm_Rf) ®)

Ryis the risk-free interest rate;Bis the non-diversifiable
risk;and R,,,the market rate of return.

According to Damodaran (2012), the most critical
variable to be calculated, especially in companies that have
high growth rates, is the growth rate of revenues and
profits. According to the author, there are three ways that
are most commonly used to estimate this growth rate. The
first refers to the historical growth rate, which can be by
means of arithmetic, geometric means or forecasting
models. The second way is through studies developed by
analysts who follow the company under analysis.
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Finally, it was also possible to estimate the
growth rate from the company's fundamentals. Essentially,
according to this last theory, a company's growth rate
depends on its reinvestments and their quality. There is
consensus in some studies that expert analyses are usually
more effective than predictions from historical data and
that revenue growth is often more predictable than profit
since accounting decisionmaking has less influence on
revenue than on profits.

Thus, based on the company's fundamentals, the
growth rate (TC) andoperating profit (EBIT) can be
described according to Equation 4 (Damodaran, 2012).

TC = RR x ROC ()

RRis the Reinvestment Rate, ameasure to analyze how
much the company is reinvesting to generate future growth
and ROC is the Return on capital.

RR
_ CAPEX — Depreciation + ANecessity of Ret 5
- EBIT (1 —1) )
1-7 6
EBIT = _( ) (
Capital Invested )

CAPEX is the Capital Expenditureand tis the company's
tax rate.

3.3 Stochastic Analysis

The third stage consisted of the identification of the
model's stochastic variables and their probability
distributions. In order to do so, the sensitivity of each
variable in the company's value result is first analyzed by
using the CrystalBall® software. Thus, the most impactful
variables in the company's valuation are included in the
VaR analysis.

The most impactful variables of the wvaluation result
selected in the previous phase are inserted in the model for
SMC and also through the CrystalBall® software. Thus,
through the VaR theory used in the context of valuing
companies, the worst result for the company's value is
found at a 95% confidence level. In other words, the
objective of this stage is to find the company's risk value
for a 5% chance of occurrence. In addition, as a way of
quantifying the average loss that occurs beyond VaR,
CVaR will provide relevant information about the end of
the distribution

From the results found of the maximum level of
indebtedness, confidence level, sensitivity of the variables
and variation in the value of the company, it was possible
to provide more accurate information that will assist the
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financial manager in making decisions regarding the ideal
capital structure of the company.

3.4 Object of the Clinical Study

In order to present the applicability of the structured model
developed in the present work, a company that will be
called object of study is selected. It is worth noting that the
analyses were based on the financial statements,
explanatory notes and comments on the performance of
2019 available on the B3 website.

Among the companies listed on the Brazilian stock
exchange (B3), a company in the footwear segment draws
attention due to its low level of indebtedness, justified by a
low leverage policy instituted in the company. As a result,
the company object of study is Grendene SA, which was
founded in 1971 and is currently one of the largest
producers of footwear in the world in addition to being the
owner of brands such as Melissa, Grendha, Zaxy, Rider,
Cartado, Ipanema, Pega Forte, Grendene Kids and Zizou.

V. RESULTS

After analyzing the company Grendene, it was possible to
note that the company makes minimal use of third-party
capital since its market debt ratio is approximately 0.74%
and its Net Debt / EBITDA ratios were negative from 2017
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to 2019, being -2.74 in 2017, -2.70 in 2018 and -2.68 in
2019. This shows that in addition to having little debt, the
company retains a considerable amount of cash and
financial investments.

In comparison with companies in the same segment
(Alpargatas, Cambuci and Vulcabras), it is observed that
this policy of low financial leverage is recurrent in two of
these companies (Alpargatas and Vulcabras). On the other
hand, Cambuci has a debt ratio of approximately 27.5%, a
value significantly higher than that found in other
companies in the segment.

Thus, in the following steps, we sought to investigate
whether the company's capital structure significantly
impacts the value result of Grendene SA and what would
be an ideal level for the company to go into debt with a
focus on maximizing value, considering the risk
perspectives for using the VaR and CVaR theory.

4.1 Valuation
The first step developed to calculate the
company's value was to develop the company's FFCF for

the last 5 years (2015 to 2019) available in the databases of
the B3 website, as shown in Table 1.

Tablel: FFCF Grendene (in thousands of reais)

2015 2016 2017 2018 2019
Sales revenue 2165.21 2013.87 2251.97 2333.45 2071.03
Cost of Sales (CMV) 1134.91 1048.58 1151.21 1227.32 112651
Gross profit 1067.88 996.52  1100.75  1106.12 944.52
Operational expenses 667.15 596.93 635.16 649.16 590.99
EBIT 400.73 399.59 465.59 456.96 353.52
(-) Taxes 43.76 34.15 43.18 30.31 36.64
Profit after Tax 356.96 365.43 422.40 426.65 316.88
(+) Depreciation 53.65 57.87 60.63 65.76 77.22
(-) Working Capital Need 38.57 37.19 136.96 64.38 19.90
(-) CAPEX 72.50 64.80 98.20 71.71 52.17
(=) Free Cash Flow 299.53 395.70 247.86 356.31  322.02

Source: Prepared by the authors

EBIT forecasts from 2020 to 2026 were based on the
computed value for 2019 with EBIT growth rate forecast,
calculated based on Equation 4. Thus, an average of the
ROC and RR for the last three years was calculated,
resulting in an average ROC value of 10.81% per year and
RR of 19.67% per year. Therefore, the EBIT growth rate
was calculated at 2.13% per year. In order to forecast tax
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expenses, the average proportion of taxes paid in the last 5
years was considered. Finally, to forecast reinvestments in
CAPEX and working capital, the proportion of 19.67%
already calculated based on Equation 5 was established. It
is worth noting that the free cash flow computed for 2026
will be used to calculate the net present value of the flow
perpetuity cash flow.
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Table 2: FFCF forecast (in thousands of reais)

2020 2021 2022 2023 2024 2025 2026
EBIT 361.04 368.72 376.56 38456 392.74 401.09 409.62
(-) Taxes 33.03 3373 3445 3518 3593 36.70 37.48
Profit after Tax 328.00 334.98 34210 349.38 356.81 364.39 372.14
Reinvestment Rate 6451 6589 6729 6872 7018 7167 73.20
(=) Free Cash Flow 263.49 269.09 274.81 280.65 286.62 292.72 298.94

Fonte: Prepared by the authors

With regard to the estimate of the discount rate
through the WACC, current values at the end of 2019 were
considered, discounting the inflation for the parameters of
the cost of equity calculated by the CAPM equation. The
risk-free rate of NTN-B government bonds with a 15-year
maturity was considered, whose value corresponds to
3.23% per year (TN, 2020).A beta parameter was
additionally considered over 24 months for Grendene with
a value of 0.65 extracted from the Economatica®
software.In turn, the market premium of 8.03% per year
was considered for the month of December 2019 (CEQEF-
FGV, 2020).

As for the debt cost, the value of 3.87% per year was
found based on data published by the company in this
period. After collecting and estimating all the data
necessary to calculate the company's value through
Equation 1, the result is R $ 9.954 billion. When the cash
value is added and the debt value is subtracted, the amount
of R $ 11.112 billion is earned. Given the number of shares

on 12/31/2019 of 902,160,000, the share value found was
R $ 12.32, a result very close to the market value quoted
for Grendene's shares on 12/31/2019 of R $ 12.28.

4.2 Stochastic Variables

In this stage, probability distributions was assigned to the
variables identified as having the greatest impact on the
result of the estimated value for the company.

In the case of Grendene SA, the variables identified as the
most sensitive to the company's present value result in
decreasing order are: Perpetuity growth rate (denoted by
Perpetuity Growth Rate in Figure 2), reinvestment rate
(denoted by Reinvestment Rate in Figure 2), ROC,
indebtedness (denoted by Debt Ratio in Figure 2) and tax
rate (denoted by Taxes Ratio in Figure 2). Through the
CrystalBall®, the sensitivity graph of these variables was
obtained for the test intervals from 20% to 80%, as shown
in Figure 2.

Firm Value
8,500,000
8,000,000
7,500,000
20.00% 35.00% 50.00% 65.00% 80.00%
— Perpetuity Growth Rate Reivenstment_Rate Debt ROC Taxes

Fig.2: Sensitivity Graph.
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4.3 VaR

After the previous step, the variables that had the most
impact on the firm's value result were selected, and
therefore only the tax rate variable was excluded from the
simulation as it had little impact on the valuation results.
Thus, the triangular distribution was attributed to the
variables perpetuity growth rate, reinvestment rate and
ROC since, according to Aouni, Martel and Hassaine
(2009), such distributions can be used to insert the

International Journal of Advanced Engineering Research and Science, 9(6)-2022

uncertainty in the input parameters and output of a model
as they representhuman expertise well in correctly judging
the behavior of common variables in different practical
situations.

For the indebtedness variable, this studied opted for the
use of uniform distribution. Table 3 presents the selected
variables and their respective distributions and parameters
inserted in the analysis.

Table 3: Stochastic variables

Variables Distribution Parameters
Reinvestment Rate Tringular (-2%, 19.67%,45%)
Perpetuity Growth Rate Tringular (0%, 1.37%, 2.13%)
ROC Tringular (8.32%, 10.81%, 12.65%)
Indebtedness Uniform (0%, 100%)

Source: Prepared by the authors

Thus, the aforementioned stochastic variables were
inserted into the model and, using the CrystalBall®
software, 10,000 iterations were simulated and the results
can be seen in Figure 3. Based on the simulation shown in

Figure 3, we can define that that given a confidence level
of 5%, the value that the company can reach is R $ 5,793
billion.
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Fig.3 VaR (confidence level: 95%)

This result showed that in order to prevent a debt situation
from affecting the company's equity solidity, the maximum
that the company could borrow is approximately R $ 5,793
billion. With this level of market indebtedness and keeping
all other variables fixed, the company would increase its
value by approximately 26.13%. However, this debt value
of 52.02%, is significantly higher than that presented by
companies in the same segment. In this context, in order to
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analyze what would be the increase in value if the
company were indebted to the most indebted company in
the sector (Cambuci), a debt level of 27.50% was
simulated for Grendene. The values found showed that
such a change would result in an increase of 9.60% in the
company's value. To identify the average loss that exceeds
the VaR, the CVaR is calculated for the 95% confidence
level, as shown in Figure 4.
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Fig.4 CVaR (confidence level: 95%)

Thus, it is possible to infer that the expected loss that
exceeds the VaR is equal to R $ 5,008 billion. That is, it is
the average expected value that the company's value is
subject to given a 95% confidence level. In addition, other
simulations were carried out in order to analyze the risk

results for the different levels of indebtedness. In this
context, the simulation results to find the VaR and CVaR
for the 90% and 99% confidence levels are shown below
in Figures 5 to 8.
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Fig.6 CVaR (confidence level: 90%)
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Fig.8 CVaR (confidence level: 99%)

It is observed that as the confidence level increases, the
maximum level of indebtedness decreases and in this way,
for the 90% confidence level, the maximum indebtedness
level is R $ 6,082 billion and for 99% the maximum
indebtedness is R $ 5,255 billion. That is, if it is the
strategy of the company's managers to incur less risk of
financial difficulties, despite the indebtedness creating
value for the company, the results point to the adoption of
a lower level of indebtedness.

4.4 Capital Structure Decision

From the results observed in the simulation, the
financial manager will be able to make decisions about the
company's capital structure policy, aiming to maximize the
creation of value and the risk reduction of an eventual
bankruptcy. Therefore, in order to report on the results
observed from different levels of indebtedness, Table 4
shows the maximum indebtedness levels and their
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respective variations in the company's value for each
confidence level.

Table 4: Indebtedness and change in company value

99% 95% 90%
Indebtedness 47.33%  52.02%  54.60%
A Company value  +22.14% +26.13% +28.54%

Fonte: Prepared by the authors

As can be seen, the higher the level of confidence, the
lower the maximum level that the company could be
indebted to without compromising the company's equity
situation. Thus, as in the simulated case, indebtedness
offers the opportunity to maximize the company's value
andthus the use of third-party capital can be a good
strategy for the company's financial managers to adopt.
However, it is important to point out that the greater the
debt, the greater the risk of financial difficulties, and
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therefore, if management has the premise of incurring
lesser risks, as is the case of the company Grendene,
adopting the 99% confidence level may associate value
maximization with a low risk of insolvency.

4.5 Discussions of Results

The simulation of 10,000 scenarios showed some evidence
of the benefits inherent in indebtedness for the company.
The result of indebtedness is an increase in systematic risk,
represented by the leveraged beta parameter () of the
CAPM and with this, an increase in the cost of equity.
However, the increase in indebtedness promotes tax
benefits since interest is deducted for the purpose of
calculating income tax in contrast to the payment of
dividends. Mathematically, this effect can be seen in the
calculation of third-party capital and consequently, in the
results of WACC.

It is worth mentioning that the company's value is
maximized with a level of indebtedness equal to the
maximum loss amount, given a certain confidence
level,since levels of indebtedness higher than this can
affect the company's equity situation and lead them to
difficulties with financial institutions. According to Opler,
Saron and Titman (1997), these difficulties can affect the
main stakeholders of the company (suppliers, workers and
customers).Since suppliers tend to restrict credit to these
companies, workers demand higher wages, and customers
are not willing to pay a lot for the product. In addition,
companies with high debt volumes tend to not fight for
market position, reducing prices and investing in
advertisingas they seek to preserve cash in the short term.

Thus, despite the indebtedness being linked to the increase
in the company's value, it is the managers' responsibility to
find the optimum level of indebtedness that maximizes the
company's value without compromising the operational
activity and incurring insolvency situations while always
respecting the policy of capital structure established in the
company.

V. CONCLUSION

The capital structure policy of companies has
been a widely debated subject in the literature. However,
no evidence has been found in relation to models to assist
managers in decision making regarding the optimal level
of indebtedness. That is, the level of indebtedness that
would maximize the company's value. In this context, this
article aimed to develop a model to support this decision
making while respecting the risk limits and possible
financial difficulties proved by excessive leverage.

Thus, the proposed model seeks first to calculate
the company's value and the impact of variables on the
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valuation result and then to calculate the maximum loss
value for a specific confidence level using VaR. The VaR
value found is the maximum indebtedness suggested by
the company and serves as a guideline for the decision
making of the company's managers.

In the proposed simulation, the case of Grendene,
whose policy is to operate with low financial leverage, was
analyzed. The simulation results showed that this practice
can be seen as debated from the point of view of creating
value since higher levels of indebtedness increase the
creation of value for the company. However, this low-
leverage practice can be seen in other companies in this
segment in Brazil with the exception of Cambuci, which
operates at a level of indebtedness that, if practiced by the
company Grendene, would increase the company's value
by approximately 9.60%.

We do not prescribe, peremptorily, that the
company in question changes its capital structure policy,
but rather that it may feel motivated to reflect on the
possible benefits and harms of adopting a more aggressive
strategy.It is worth mentioning that proposals for adding
value are beneficial not only for the company, but for all
the chain and stakeholders involved, since more
competitive companies can provide products and/or
services with superior quality and lower prices, being
therefore, an essential contribution of this proposal.

It is noteworthy that the effects of agency and
transaction costs were not considered, but instead are
recommended in the analyses of future publications. In
addition, it is emphasized that other variables, distributions
and parameters can be used to analyze the impact on the
result of the company's value and increase the
contributions of the method developed in the present study.
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Abstract—Introduction: The monitoring of women and guidance on the
benefits of breast milk are of paramount importance for the mother to
choose to breastfeed. It is necessary that the approach is effective and
gradual so that she feels pleasure and well-being when practicing the act of
breastfeeding. This activity is vulnerable to interference from multiple
factors that encompass maternal principles, especially with regard to the
conduct of each woman in these circumstances. Maternal insecurity was
one of the factors that puerperal women reported presenting and
influencing early weaning, since this insecurity may be related to the
production of breast milk. Therefore, the present research aimed to
describe which emotional aspects were reported by women who breastfed
during the pandemic period in two municipalities in the metropolitan
region of Belém. Methodology: Quantitative, descriptive and cross-
sectional study with the application of an online questionnaire via Google
forms. Conclusion: The research results reflect on the importance of
investigating factors related to the emotional aspect of women during
pregnancy and postpartum periods, in order to prevent and treat these
changes or disorders, as they influence maternal health and consequently
in the practice of breastfeeding. However, it is important that new research
be developed to help health professionals in encouraging this practice that
saves so many lives.

I.  INTRODUCTION

The act of breastfeeding has its nutritional, social,

by several studies, especially when this practice extends
until the sixth month with exclusive breastfeeding and up

economic, cognitive and immunological benefits proven
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to two years of the child, being complemented with other
healthy foods [1].

Monitoring the woman and providing guidance
on the benefits of breast milk is of paramount importance
for the mother to choose to breastfeed. It is necessary
that the approach is effective and gradual so that she
feels pleasure and well-being when practicing the act of
breastfeeding. This activity is vulnerable to interference
from multiple factors that encompass maternal
principles, especially with regard to the conduct of each
woman in these circumstances. Maternal insecurity was
one of the factors that puerperal women reported
presenting and influencing early weaning, since this
insecurity may be related to the production of breast
milk. In addition to the intercurrences that can occur
during these phases, which also contribute to the nursing
mother presenting some obstacle when breastfeeding and
even in the production of breast milk [2].

During the lactation period in the puerperium, the
benefits that breastfeeding brings to women's health are
diverse and persist even after the interruption of milk
production. However, it is important that breastfeeding
continues until the child is two years old or more. The
lactating women reported that they had fewer
complications related to physical and mental health, such
as postpartum depression, attenuation of stress and
anxiety, in addition to helping to increase self-esteem
[3].

The importance of breastfeeding is exposed in
several studies, there are several benefits that this practice
brings to maternal and child health. However, it is
important that the woman breastfeeds the child exclusively
for up to six months and up to two years of age in a
complementary way. However, the suspension of
breastfeeding may be related to emotional issues, thus
leaving the mother and child vulnerable to various risks
[4].

In the last two years we have been affected by
SARS-CoV-2, which is the virus responsible for the
Coronavirus pandemic, first, the virus was discovered in
China. In Brazil, the first case was reported in February
2020. The Coronavirus has a high transmission capacity,
especially  between  person-to-person  contact, by
respiratory droplets [5].

The elderly, those with chronic diseases and
pregnant women, postpartum women and newborns are
referred to as groups in which the coronavirus infection
can manifest itself in a more aggravating way, bringing
concerns, uncertainties and doubts regarding breastfeeding
in mothers who were infected by the virus. However,
research ensures that breastfeeding increases the immunity
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of babies breastfeeding is recommended after delivery, but
with health protocols being implemented so that there is no
risk of infection [6].

Arraiset al. [7] carried out a survey with the
intention of verifying what fears pregnant women had
regarding the infection of the coronavirus and found that
73% were afraid of vertical transmission of covid-19
through breastfeeding, in this same survey there was an
expressive percentage of mothers with the concern of not
being able to make skin-to-skin contact, since this act is
essential to create a connection between the mother and
her baby, in addition to the first feeding in this experience.
These concerns and fear can trigger psychopathological
symptoms that may influence breastfeeding.

Considering these statements above, the objective
of this research was to describe which emotional aspects
were reported by women who breastfed during the
pandemic period in two municipalities in the metropolitan
region of Belém/PA.

II. METHODOLOGY
2.2 Type of study

Quantitative, descriptive and cross-sectional study
with the application of an online questionnaire via Google
forms.

2.2.1 Study Population

The population of this study consisted of mothers,
reached through an internet questionnaire, after approval
by the Research Ethics Committee/Platform Brazil (ICS-
UFPA).

2.2.2 Research Location

The research was carried out in the cities of
Belém and Ananindeua — PA/Brazil.

2.2.3 Sampling

The sample was simple random, constant of
women, within the above criteria, who were reached by the
form through the sharing of a link via the internet.

2.2.4 Characterization of sociodemographic and economic
variables

Schooling was classified into eight cut-off points:
“Child school”, “Incomplete elementary school”,
“Complete elementary school”, “Incomplete high school”,
“Complete high school”, “Incomplete higher education”,
“Complete higher education”, “Postgraduate/ Masters/
Doctorate”.

Age was grouped into four age groups: “under 18
years old”, “18-24 years old”, “25-34 years old” and “35
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years old or older”. Marital status in: “single”, “married”,

EERT3

“stable union”, “widow” and “other”.

The researches realized in City and neighborhood in
Belém, not presented limits of neighborhood. Who
participates in the monthly family income and the average
income were divided into 5 cut-off points each. About her
participation in government programs, the participant
responded with “yes” or “no”.

2.2.5 Analysis of clinical complications in the mother

The presence or absence of anxiety, depression
and compulsive disorder during the breastfeeding period
was listed in multiple-choice questions. Contagion by
COVID-19 was classified as “Yes” or “No”, in cases of
positive response, they were asked to inform the period in
five cut-off points: “Before pregnancy”, ‘During
pregnancy”, “During childbirth and up to seven days after
birth”, “From the 8th day afterbirth until six months later”
and “I did not contract it”. The question about month and

year of contagion was open ended.

2.2.6 Questionnaire
QUESTIONNAIRE ON PRENATAL CARE AND CHILDBIRTH

The prenatal care network was divided into
“SUS” and “Private network”. Regarding the presence of
prenatal guidance on COVID-19 and pregnancy, the cutoff
points were only “Yes” or “No”, as well as the questions
regarding the presence of guidance on breastfeeding in
prenatal care and guidance on breastfeeding with suspected
or diagnosed COVID-19.

QUESTIONNAIRE ABOUT THE PERIOD OF BREASTFEEDING

Regarding the duration of breastfeeding, there
was a subdivision into four cut-off points: “Less than six
months”, “Six months or more”, “I am still breastfeeding”
and “Did not breastfeed”. The presence of fear or anxiety
about breastfeeding due to COVID-19 was characterized
as “Yes” or “No”. If so, they were asked about the reason
for fear or anxiety in eight statements: “Transmit COVID-
19 to the child through breast milk”, “Transmit COVID-19
through pregnancy”, “Transmit COVID-19 through normal
birth”, “Feeling unprepared to take care of the child”,
“Heard some information about breastfeeding in the
pandemic”, “Others” and “Did not feel fear or anxiety”.

QUESTIONNAIRE OF POSSIBLE INFLUENCES

Regarding the presence of influence of the
pandemic in the breastfeeding period, the participants
answered between “Yes” or “No”, in the affirmative cases,
there was an open questioning about how there was
influence. The presence of family guidance not to
breastfeed due to COVID-19 was classified as “Yes” or
“No”, as well as the questioning about receiving
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information about pregnancy or breastfeeding in the media
during the pandemic, receiving information from the
media advising breastfeeding and feelings of insecurity or
fear of breastfeeding as a result of the media news.

2.2.7 Statistical Procedures

The data were tabulated in the Microsoft Excel
program, and analyzed using the BioEstat© 5.3 program.
To verify the statistical difference between variables with
two categories, the Mann-Whitney test was used,
considering a confidence interval of 95% and a
significance level of 5%.

2.2.8 Inclusion and exclusion criteria

As inclusion criteria: women who breastfeed or
who breastfed during the period of exclusive breastfeeding
within the range of the COVID-19 pandemic, being
residents of the cities of Belém and Ananindeua-
PA/Brazil, and who agreed to participate in the research
after signing the Free Informed Consent Term - TCLE.

Participants with incomplete questionnaires were
excluded from this study.

2.2.9Data collect

Data collection began after project appraisal and
authorization from the Research Ethics Committee of the
Institute of Health Science - UFPA. Collaboration was
requested to participate in the research, explaining the
nature and purpose of the research. Then the researcher
presented the TCLE, where they were explained about
their rights and about the preservation of their anonymity.
It was also explained that the fact of non-participation in
the research will not imply any loss. Data collection was
only performed after signing the informed consent.

Ethical aspects

Ethical evaluation process by the Research Ethics
Committee

It followed the norms of the National Research
Ethics Commission - CONEP, present in the CNS
resolution 466/2012 and 510/2016 and its complementary
norms, it was placed under consideration for approval or
not by the Ethics and Research Committee of the Institute
of Health Sciences — UFPA

The participants were informed in simple and
accessible language: the research objectives, the data
collection strategies, the reliability of the answers given,
the right to refuse or withdraw consent at any stage of the
research, the guarantee of preservation of the participant's
identity and after other clarifications that emerged, the
signature of the TCLE was requested.

Risk
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The research requested, after clarification by the
participant and signature of the consent form, the
completion of the online questionnaire and did not use
information that identifies the participants. However,
during the filling, there may have been a risk of discomfort
when reliving memories of the period of pregnancy and
breastfeeding. To minimize this risk, the participant could
withdraw from answering the questionnaire at any time,
without harm to the interviewee. The confidentiality of
their identity as well as that of the information provided
was guaranteed, which were kept under the custody of the
researchers. Such data were used in a codified form, with
the only scientific purpose.

Benefits

The participant had the opportunity to contribute,
anonymously, to the knowledge in the area of maternal and
child nutrition, in this way, the research can collaborate
with the availability of epidemiological data of
fundamental importance for use by the competent
authorities in the formulation of public policies that
contribute to the resolution of the problems faced in the
area, especially regarding the still little known scenario of
COVID-19.

Financial support
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The research was funded with resources from the
researchers, with no conflict of interest by funding agents.
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reimbursement.

I, RESULTS

In this research, 144 responses were obtained,
however 2 were excluded. The socioeconomic and
demographic characterization is shown in table 1. The
sample was characterized with 59.86% from the city of
Belém, and 40.14% from the city of Ananindeua. Most
of these mothers are within the age group of 25 to 34
years, representing 52.11% (n=74). Among these,
26.76% (n=38) had completed high school as their level
of education, followed by 23.94% (n=34) with graduate
degrees, 21.13% (n=30) with incomplete higher
education. Regarding marital status, 35.92% (n=51)
women reported being in a stable union, 34.51% (n=49)
and 28.17% (n=40) were married and single,
respectively.

With regard to family income, 54.23% (n=77)
reported income between 1 and 2 minimum wages, on the
other hand, 74.65% (n=106) said they did not participate in
any government program, as can be seen in table 1.

Table 1 — Socioeconomic and demographic profile of the women surveyed.

Data N % p value *
City
Belém 85 59.86 <0.0001
Ananindeua 57 40.14
Age
Under 18 2 1.41
18 to 24 years 45 31.69
25 to 34 years 74 52.11
35 years or older 21 14.79
Education
incomplete elementary school 2 1.41
Complete primary education 5 3.52
Incomplete high school 11 7.75
Complete high school 38 26.76
incomplete higher education 30 21.13
Postgraduate studies 34 29.94
Marital status
Single 40 28.17
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Married

stable union

Widow

Other

Family income

1 to 2 minimum wages

3 to 5 minimum wages

6 to 10 minimum wages

More than 10 minimum wages
Beneficiary in government programs
Yes

No

49 34.51
51 35.92
0 0.00
2 1.41
77 54.23
39 27.46
19 13.38
7 4.93
36 25.23 <0.0001
106 74.65

Source: Authors, 2022.
*p value obtained by the test Mann-Whitney

Table 2 presents the data found on breastfeeding.
In the exclusive breastfeeding variable, 63.38% (n=90)
mothers reported that they were still exclusively
breastfeeding, followed by 23.24% (n=33) women who
reported that they exclusively breastfed until the sixth
month or more of the baby's life. 57.04% (n=81) said they

had used the SUS for prenatal consultations. Regarding
what was addressed during prenatal care, 57.75% (n=82)
received guidance on breastfeeding, despite this, 42.25%
(n=60) did not.

Table 2 — Data referring to the breastfeeding period.

Data N % p value*
Exclusive Breastfeeding Period

less than 6 months 19 13.38

6 months or more 33 23.24

is still breastfeeding 90 63.38

did not breastfeed 0 0.00

Care network used during prenatal care

SUS 81 57.04 <0.0001

private network 61 42.96

Guidance on breastfeeding in prenatal care?

Yes 82 57.75 <0.0001

No 60 42.25

Source: Authors, 2022.
*p value obtained by the test Mann-Whitney

Table 3 highlights data on how women had their
routines changed and guided by the coronavirus pandemic.
55,63% (n=79) reported that they did not become infected
with SARS-CoV-2. Among those who said they had
contracted it, 16,90% (n=24) said they had it before
pregnancy and 16,90% (n=24) during pregnancy.

WWwWw.ijaers.com

Regarding the guidance received during prenatal
care, 64,08% (n=91) said that there were conversations
about pregnancy and the coronavirus, 82,39% (n=117)
reported that they did not receive guidance on the act of
breastfeeding with the diagnosis or suspected Covid-19
infection. 70,42% (n=100) reported that they noticed the
dissemination of information addressing pregnancy and
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breastfeeding within this pandemic period on social media.
Already 92,25% (n=131) said they did not receive news
that discouraged breastfeeding when linked to infection by
covid-19 on media networks, 73,94% (n=105) said that the
pandemic did not influence the period of breastfeeding.

International Journal of Advanced Engineering Research and Science, 9(6)-2022

Table 3 — The pandemic and the life of women during and after pregnancy.

Data N % p value*
Did you contract covid-19?
Yes 63 44.37
No 79 55.63
In which period did you contract COVID-19?
before pregnancy 24 16.90
During the pregnancy 24 16.90
During delivery and up to 7 days after delivery 0 0
From the 8th day after delivery to the 6 months after 14 9.89
did not contract 80 56.34
Did you receive guidance on COVID-19 and prenatal
pregnancy?
Yes 91 64.08 <0.0001
No 51 35.92
Have you received guidance on breastfeeding with
suspected or diagnosed COVID-19?
Yes 25 17.61 <0.0001
No 117 82.39
Have you received information about pregnancy or
breastfeeding on social media during the COVID-19
pandemic?
Yes 100 70.42 <0.0001
No 42 29.58
Have you received information in the media advising
against breastfeeding due to COVID-19?
Yes 11 7.75 <0.0001
No 131 92.25
The pandemic influenced the breastfeeding period
Yes 37 26.06 <0.0001
No 105 73.94

Source: Authors, 2022.
*p value obtained by the test Mann-Whitney

Regarding the emotional aspects, 60,58% (n=86)
reported that they did not feel anxiety, depression,
compulsive disorder or had chemical dependence.
However, it is important to note that 31.69% (n=45)
reported that they suffered from anxiety symptoms and
4,93% (n=7) stressed that they suffered from depression

and anxiety. 74,65% (n=106) said they were not afraid or
anxious to breastfeed during this period of the
coronavirus pandemic, and 80,28% (n=114) reported that
they were not afraid or insecure about breastfeeding due
to the news that circulated about covid-19.

Table 4 — Emotional aspects of the mother during breastfeeding in the pandemic period.

WWwWw.ijaers.com
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Data N % p value*
During the period of breastfeeding, you had some of the problems
below
Anxiety 45 31.69
Depression 0 0.00
compulsive disorder 0 0.00
chemical dependency 0 0.00
anxiety and depression 7 4.93
Anxiety, Depression and Compulsive Disorder 1 0.70
Anxiety and compulsive disorder 3 211
No 86 60.58
You had fear or anxiety about breastfeeding due to covid-19
Yes 36 25.35 <0.0001
No 106 74.65
Did you feel insecure or afraid to breastfeed as a result of news in
the media about COVID-19?
Yes 28 19.72 <0.0001
No 114 80.28

Source: Authors, 2022.
*p value obtained by the test Mann-Whitney

The results described in table 5 refer to the
reasons that led women to have fear and anxiety when
practicing breastfeeding during the pandemic. Most of
these 59,86% (n=85) reported that they did not feel any of
these characteristics, 11,27% (n=16) were afraid of feeling

unable to take care of their children, 8,45% (n=12)
reported that this anxiety and fear appeared out of concern
about transmitting the coronavirus to children through
breastfeeding.

Table 5 - Reasons for fear or anxiety felt by mothers during the pandemic period.

Data n %
Transmit covid-19 to a child through breast milk 12 8.45%
Transmit covid-19 through pregnancy 4.93%
Transmit civid-19 through normal delivery 0 0.00%
Feeling unprepared to care for the child 16 11.27%
Heard some information about breastfeeding in the pandemic that made you 1 0.70%
insecure
Did not feel fear or anxiety 85 59.86%
Feeling unprepared to take care of the child and heard some information about 6 4.23%
breastfeeding in the pandemic that made her insecure
Others 15 10.56%

Source: Authors, 2022.

Table 6 shows the results that correlate between
the variables age and emotional aspects. 62,16% (n=46)
women between 25 and 34 years old reported that they did
not present emotional factors in the postpartum period that
could interfere with the period of breastfeeding. However,

WWwWw.ijaers.com

31,08% (n=23) women reported having suffered from
anxiety symptoms and 4,05% (n=3) with anxiety and
depression.

In women between the ages of 18 and 24 years, 55.56%
(n=25) said they did not have the symptoms described, on
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the other hand, 33.33% (n=15) reported that they suffered
from anxiety and 06.67 % (n=3) with anxiety and

depression.

Table 6 - Age and emotional aspects of mothers during the pandemic period.

Emotional aspects

Age No Anxiety  anxietyanddepression  Anxiety, Depression, Anxiety,
Compulsive Disorder CompulsiveDisorder
% N % n % N % n % n
Under 18
100,00 2 000 O 0,00 0 0,00 0 0,00 0
18 to 24 years
5556 22 3333 15 667 3 0,00 0 4,44 2
25 to 34 years
62,16 46 3108 23 4,05 3 1,35 1 1,35 1
35 years or
older 13 7 1 0 0
61,90 33,33 4,76 0,00 0,00

Source: Authors, 2022.

Table 7, referring to the relationship between schooling
and emotional aspects, found that 65,79% (n=25) of
women with complete high school education did not
develop symptoms of anxiety, 31,58% (n=12) reported that
they had anxiety.

On the other hand, 55,58% (n=19) mothers with graduate
degrees said they had no psyche-related factors during the
puerperium, however, 41,18% (n=14) reported having

symptoms of anxiety.

Table 7 — Schooling and emotional aspects of mothers during the pandemic period.

Emotionalaspects

No Anxiety anxietyanddepres Anxiety, Depression,
sion CompulsiveDisorder

Education % N % N % n % N
Complete 80.00 4 0.00 20.00 1 0,00 0
primary 0
education
Incomplete 100 2 0.00 0 0.00 0 0.00 0
elementary
school

Complete high 65.79 25 31.58 12
school

Incomplete high  63.64 7 36.36 4
school

Complete 63.64 14 27.27 6
higher
education

WWwWw.ijaers.com

2.63

0.00

4.55

1 0.00 0
0 0.00 0
1 0.00 0

Anxiety,
CompulsiveDis
order

% n
0.00 0
0.00 0
0.00 0
0.00 0

4.55 1
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Incomplete 50.00 15 30.00 9 10.00 3 3.33 1 6.67 2
higher

education

Postgraduate/M 55.88 19 41.18 14 2.94 1 0.00 0 0.00 0
asters/PhD

When related to marital status characteristics and Regarding postpartum anxiety symptoms, 35,29% (n=18)

emotional aspects, the following results were found.
67,35% (n=33) of married women said that there were no
signs of these conditions, as well as 56,68% (n=29) in a
stable relationship and 57,50% (n=23) single.

women in a stable relationship reported having had
symptoms of this disease, followed by 26,53% (n=13)
married and 32,50% ( n=13) single.

Table 8 - Marital status and emotional aspects of mothers during the pandemic period.

Emotional aspects

No Anxiety Anxietyanddepression Anxiety, Anxiety,
Depression,  CompulsiveDisorde
Compulsive r
Disorder
Marital % n % n % n % n % n
status
Single 5750 23 3250 13 7,50 3 2,50
1 0,00 0
Married 67,35 33 2653 13 6,12 3 0,00 0 0,00
stable union
56,86 29 3529 18 1,96 0,00 5,88
Other 50,00 1 50,00 1 0,00 0,00 0,00

Source: Authors, 2022.

The results found when correlating the variables family
income and emotional aspects were that most women who
developed emotional disorders had a family income of 1 to
2 minimum wages. Being, 35,56% (n=24) with a diagnosis

of anxiety, 17,78% (n=4) with depression combined with
anxiety, and 11,85% (n=2) suffered from anxiety and
compulsive disorder during the postpartum period.

Table 9 - Family income and emotional aspects of mothers during the pandemic period.

Emotional aspects

Family income No Anxiety anxietyanddepr Anxiety, Anxiety,
ession Depression, CompulsiveDisorder
CompulsiveDis
order
Data % n % N % N % N % n
1 to 2 minimum 35,5
wages 34,81 47 6 24 17,78 4 0,00 O 1185 2
3 to 5 minimum 33,3 10,6
wages 37,88 25 3 11 18,18 2 1 1 0,00 0
6 to 10 54,5
minimum 27,27 9 5 9 18,18 1 0,00 O 0,00 0
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wages
More than 10

minimum 13,3
wages 33,33 5 3 1

000 O 0,00 O 5333 1

Source: Authors, 2022.

IV. DISCUSSION

When verifying the sociodemographic profile of
women who breastfed during the covid19 pandemic and
lived in the metropolitan region of Belém, it was possible to
identify that there was a higher incidence of women aged
between 25 and 34 years. However, Santos et al.[8] in their
research in Fortaleza, found 83,3% of women were aged
between 18 and 35 years, with a different sample than that
found in this study.

Moraes et al. [9] interviewed 185 postpartum
women, most aged between 20 and 29 vyears, which
characterized 69,7% in the city of Rio de Janeiro. Santos et
al. [10] found a sample of 52,4% of women between 20 and
29 years old in the city of Cariacica-Es.

Loureiro et al. [11] found that women over 25
years old constituted the largest sample of breastfeeding
women (57,5%). The predominant parity number of
women over 18 years of age in the survey is reinforced by
the results found in other studies. These percentages may
show that women are choosing to have children after
achieving other life goals, and this late option of becoming
a mother is related to the level of education, financial
independence and even having a steady partner to share the
particularities that this new phase in life brings.

Regarding marital status, 35,92% (n=51) were in
a stable relationship, 34,51% (n=49) were married, and
28,17% (n=40) were single. The study by Santos et al.[8]
the categories were divided into with a partner and without
a partner, with the variable with a partner being the
predominant one (68,2%), as found in the current research
(35,92%). Moraes et al. [9] found that 80% of the women
studied reported that they lived with a partner, without
specifying whether they were married or in a stable union,
(93,2%) cohabited with a partner in the study by Mendes
et al. [11] without specifying whether they were married in
a stable union.

The Brazilian Institute of Geography and
Statistics (IBGE) [13] in 2022 reported that there was a
decrease in the number of divorces (13,06%) in 2020, the
first year of the coronavirus pandemic, which corroborates
the findings in the current study as in the aforementioned
surveys. In the study by Coelho et al.[13], it was found
that married women (56,04%) had a high percentage of
unplanned pregnancies (69,03%), we can consider that

WWwWw.ijaers.com

women who have a steady partner tend not to use
contraceptive methods, an unplanned pregnancy can be
undesired, making the woman not feel good about
managing a child, and may develop a reluctance to
breastfeed.

Regarding family income, the present research
showed that most women (54,23%) lived with a family
income between 1 and 2 minimum wages. This factor can
influence the health, feeding conditions and well-being of
these mothers. Santos et al. [8] found that 80, 03% of
women reported receiving between 788 and 1.576. Moraes
et al. [9] reported that 69% said they received more than
one minimum wage. With women's reports indicating that
family income ranges from 1 to 2 salaries, or even less
than 1 salary, we can conclude that many families live in
social vulnerability, and this amount of total family income
is used to meet the needs of families of 3 or more people,
having to be provided with food, clothing, personal
hygiene and often housing.

It was found that 74,65% in this research reported
that they do not receive assistance from government
programs and many of them have a family income below 2
minimum wages. In agreement with what was found by
Lopes et al.[15] who also surveyed women living in the
metropolitan region of Belém. Thus, it is of fundamental
importance to inform these families which government
programs they have the right to be included in.

As for schooling, complete high school was the
most mentioned level, with 26,76% (n=38). In the study by
Loureiro et al. [11] it was also found that the variable
complete/incomplete high school education had the highest
percentage 42,05%. Furthermore, Alves et al. [15] in their
study, found that 40% of the women interviewed said they
had not completed high school. Thus, the level of
education is an important variable to relate to
breastfeeding, it is assumed that most women who have a
higher level of education, want to practice breastfeeding,
since they have more access to information about the
benefits that breast milk brings to the health of newborns.
Women who are more literate are looking for ways to learn
about the characteristics in which breastfeeding is
involved. Carreiro et al. [17] found that schooling is
associated with the type of breastfeeding that will be
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practiced, given that the greater the training, the more they
will seek information, which may prevent early weaning.

About the service which was used in prenatal
care, 57,04% performed through the Unified Health
System (SUS). Loureiro et al. [11] researched which
network was used during prenatal care, with SUS being the
most used with 64,05%. Mendes et al. [11] in their sample
found that 94,08% used the private network, however, it is
important to highlight that the research was carried out
with servants from a hospital.

Regarding the instructions received by mothers
about breastfeeding during the prenatal period, 57,75%
(n=82) reported having been guided by health
professionals about breastfeeding. Loureiro et al. [11] also
sought to find out if there were instructions on
breastfeeding in prenatal care, with results of 64,05%
being the majority of the sample, thus corroborating the
findings of the current study. Other research has also
shown that most women received guidance during prenatal
care (9, 18).

In this way, attention to the prenatal period is of
great importance to welcome and guarantee assistance
during pregnancy and after the child's birth. In addition,
consultations are a propitious moment to initiate guidelines
on breastfeeding [19]. Guimardes et al. [20] sought to
assess the compliance of prenatal care in Brazil and found
that access to this service is deficient throughout the
country, with the North region showing only 18% of
adequacy in the infrastructure of the USF (Family Health
Unit). Despite the evident importance of this orientation
since prenatal care, 42,25% of the mothers in the present
study did not receive any type of orientation. This factor
can generate maternal insecurity, which can interfere with
the period of exclusive breastfeeding.

For women who are diagnosed with covid-19
during labor, it is not recommended that the newborn be
delivered to her, so that there is skin-to-skin contact, as the
chances of the newborn being infected are high, given that
it is first necessary to carry out the routine procedures.
Regarding breastfeeding, it should be postponed until the
recommended hygiene techniques are performed, so that
the risks of transmission are reduced [21]. With this, it is
important that women are informed during prenatal care of
the importance of preventing themselves against the
coronavirus, and what protocols will be adopted if birth
occurs with a positive diagnosis.

Lins et al. [22] carried out a literature review with
research that had a quantitative methodology, however,
they did not find Brazilian studies. In the results, they
found that the vertical transmission of the coronavirus
through breast milk was not evidenced, however, the
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studies emphasize the importance of hygiene protocols for
the mother and baby before skin-to-skin contact, especially
when there is an infection. Breastfeeding is extremely
important for maintaining the health of women and
children, as studies have found antibodies in breast milk
that help fight the coronavirus.

Table 3 also infers about social media and its
influence on breastfeeding in this pandemic period. Galvao
et al.[23] carried out an integrative literature review on
which means and subjects are most sought after by women
who will or are in the breastfeeding phase, 80,03%
reported that they used the internet not only to seek
information about breastfeeding, but to help them obtain
nutritional data, they also reported that they sought support
in the media for the continuity of breastfeeding.

Moura et al. [24] researched the topics related to
breastfeeding from videos posted on Youtube, and found
that the majority addresses the topic of myth and truth
(56,05%), 72,06% did not inform about breastfeeding
techniques, 64,05% were not produced by health
professionals and 53,02% had no scientific basis.

In the present research, 80,28% women said they
were not afraid to breastfeed due to the media news about
covid-19. The general population is more informed, either
through social media or by using the internet to seek
knowledge about subjects that interest them. Breastfeeding
is a very widespread subject however it is important that
this information comes from reliable websites and from
health professionals, so that the veracity of the content
learned is ensured.

Regarding the emotional aspects, although the
majority did not suffer from these conditions, about
31,69% (n=45) reported that they had symptoms of anxiety
and 4,93% (n=7) had depression and anxiety, and 20,11%
(n=3) also had anxiety and compulsive disorder. Moraes et
al.[9] also found that 58,03% suffered from anxiety
symptoms in the postpartum period. It is possible that
these numbers of women with anxiety are higher, as many
women may be afraid to report that they have suffered
from these factors. Melo et al. [25] found in their research,
reports of low levels of anxiety (55,04%), this anxiety
decreased over the postpartum period. This study
correlated anxiety and breastfeeding self-efficacy, noting
that the lower the anxiety levels, the greater the prevalence
of breastfeeding.

Hessami et al. [26] when conducting a database
survey on women, who reported anxiety before and during
a pandemic, found that there was a significant increase in
reports of anxiety symptoms. Nomura et al. [27] find in
their research that 16,01% women reported having
moderate anxiety, 11,05% said they had strong anxiety.
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Living with a partner was a variable that reduced anxiety
levels. This can demonstrate the importance of the support
network in the postpartum period, bringing benefits to
women's health, as well as breastfeeding.

With regard to the suspension of exclusive
breastfeeding, it is important that there is an investigation
into the reasons that led the woman to interrupt this
practice. Anxiety was one of the main reasons that led
mothers in the postpartum period not to intend to
breastfeed exclusively, in the results obtained by Moraes et
al. [9] women who experience anxiety during pregnancy
are more likely to maintain this characteristic in the
puerperium, with consequences for breastfeeding, as well
as for their health and that of the baby [28].

In the study by Abuchaim et al. [29] found that
31,25% reported having symptoms of depression, with
regard to breastfeeding self-efficacy, 39,09% had a median
result and 36,06% had a high result.

Rocha and collaborators [30] found in their
research that women who suffer a moderate degree of
anxiety during pregnancy are more likely to use illicit
drugs, and claim that the detection of this consumption is
extremely important, so that the addiction does not last
until the puerperium. Since the consumption of illicit drugs
and a mental health weakened by stress and anxiety is
harmful to the health of the mother and baby.

Maciel et al.[31] found in their research that
social and economic factors of pregnant women
contributed to them developing some mental change in the
puerperium. He found that a properly developed prenatal
care contributed to the reduction of future problems in the
psychological area.

For Ballesteros et al. [32] it is important that there
are more studies on the mental health of mothers and
children so that interventions can be developed that health
professionals can employ to help combat these
pathologies. The benefits of breast milk are described in
several studies and disseminated by health professionals
from various areas, however, there are diverse factors that
lead to weaning, with mental health being a constant
variable in research.

V. CONCLUSION

The women who breastfed during the Covid-19
pandemic involved in this research were between 25 and
34 years old, had completed high school and were in a
stable relationship, lived with 1 to 2 minimum wages per
month, without receiving government benefits.

The largest portion of the sample was still in the period of
exclusive breastfeeding at the time of the research, but did
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not exclusively breastfeed until six months, as
recommended by the Health Organizations.

Regarding the emotional aspects of these mothers,
anxiety was the most mentioned condition during the
breastfeeding period. Being mainly associated with the
fear and insecurity of breastfeeding during the pandemic in
addition to the fear of transmitting covid-19 to the child
through breast milk, and the feeling of unpreparedness to
take care of the child.

As for the relationship of emotional aspects with
the sociodemographic profile, the age group from 18 to 34
years old was the one that had the greatest relationship
with the development of anxiety. Regarding education,
mothers who had a graduate degree also reported greater
symptoms of anxiety during the pandemic period. The
marital status that was most related to the development of
emotional symptoms was stable union. In addition,
mothers who lived with a family income of 1 to 2
minimum wages were the most affected by emotional
symptoms.

In this way, the results of the present research
bring a reflection on the importance of investigating
factors related to the emotional of women in the periods of
pregnancy and postpartum, in order to prevent and treat
these alterations or disorders, as they influence maternal
health, and consequently in the practice of breastfeeding.
However, it is important that new research be developed to
help health professionals in encouraging this practice that
saves so many lives.
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Abstract— This article aimed to analyze some characteristics of
publications on Brazilian exports made available in the SciELO database
from 2000 to 2020. Based on a bibliometric research, 64 articles were
analyzed that met the search criteria and search filters. The results point to
a greater volume of publication in 2011, with the cities of S&o Paulo and
Rio de Janeiro as the main origins of publications in the period. 93.75% of
publications originate in public institutions. 32.81% of the articles (21) are
of double authorship, 21.87% (14) published with three authors and
15.62% (10) of single authorship. As for the thematic groups, there was a

(https://creativecommons.org/licenses/by/4.0/).

Keywords — Export - Brazil - International
Trade - Bibliometrics - SCIELO

predominance of the
Commodities” and “Services”, confirming the expressive participation of
Brazil in the agribusiness segment.

“Economy” category, followed by “Agricultural

I.  INTRODUTION

This paper analyzes the behavior of publications
on Brazilian exports over the last two decades. The world
economy has undergone significant changes in recent
decades in response to major market and trade
liberalization initiatives in many countries, with an
increasing number of companies embracing international
expansion through exports (Buckley & Strange, 2015). As
the global economy has become more intertwined and
interconnected, large companies from developed countries
have shaped the globalization trend through their
participation in international markets. Primary drivers of
their increased participation have been the need to
overcome intense domestic competition and exploit
additional sales opportunities (Losilla, Engler & Oitter,
2019).

Brazil
exports,  both

has shown substantial growth in its
quantitatively — and  qualitatively.

www.ijaers.com

Quantitatively, it is considered the total volume of
exported products, although considered, for the most part,
products with low added value. Qualitatively, attention is
drawn to the opening of new markets, especially in the last
decade, serving countries that previously did not trade with
the country.

This new configuration has aroused the interest of
specialists from the most diverse areas of the market, in
addition to growing interest as a research field in the
academic environment.

It is known that the country has the great
challenge, set for a long time, of enhancing the added
value of its products; however, the use of new technologies
in all stages of production and services has enabled the
national industrial park to increase production capacity and
efficiency. The abundance of natural resources gives
Brazil an important competitive advantage, attracting the
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attention of foreigh companies that need these resources to
function.

Other quite significant challenges facing Brazil
are in the field of legislation. There is an urgent need to
reduce the tax burden that weighs on producing companies
and direct and indirect consumers, in addition to the high
cost of labor that makes investments very unfeasible,
increasing the risks considerably. That said, the present
research aimed to analyze some characteristics of
publications on Brazilian exports made available on the
SciELO database from 2000 to 2020.

In addition to this introductory text, the article is
structured in 4 more sections. Section 1 presents the
theoretical basis; section 2 presents the methodological
design of the study; section 3 presents the data and
subsequent discussion; section 4 was reserved for the
conclusion, followed by the references.

Il. THEORETICAL REFERENCE

Identifying the target market is one of the most
important steps to export safely and involves issues that go
beyond the price charged. The existence of trade barriers,
the commercial risk presented by the country, the cost of
freight, the prospect of establishing lasting commercial
relationships and not just an eventual sale, the conditions
that can contribute to consolidating your product and brand
in that market, among others, are important aspects to be
considered (Watson, 2016).

Knowing the real opportunities is something that
can be developed and improved as your business grows;
however, this development is unique and is linked to many
years of trial and error (Siscomex, 2021). The objectives of
market research are: to select markets for the sale of the
product; detect trends and expectations; recognize
competition; understand and assess opportunities and
threats.

In general, there are five basic criteria that should
be considered to assist in the selection of potential export
markets: 1) geographic factors, for market selection, based
on the many similarities between the domestic market and
the target market, which makes it possible to expansion
with minimal need for adaptation; 2) cultural factors,
verifying to what extent the habits of people in the target
market differ from the domestic market; 3) economic
factors, asking about the economic situation of the target
country and the consumer's purchasing power; 4)
technological factors, which concerns meeting the
technological standards of the target market and adequate
design; 5) sociopolitical factors, since, in exports to
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countries with which there are trade agreements, one can
obtain advantages over competitors (Siscomex, 2021).

International Trade can be understood as the set
of operations for the exchange of goods and services
between different countries (Fundacdo Instituto de
Administracdo, 2019). These exchange operations include
manufactured goods, commaodities, services, labor and
even the movement of capital. Furthermore, it generates an
increase in international barriers that help to protect the
development of local companies and, in this way,
contributes a large share of the Gross Domestic Product.

Some regions of the planet have an abundance of
natural resources or better climate and soil conditions for
certain crops, and there are countries that have specialized
labor in a certain segment, while others have a deficit. For
this reason, according to Bueno (2022), the main reason
that leads countries to trade among themselves is the
diversity of production, since no country is self-sufficient
in everything it needs, therefore, it exports its main goods
and services at the same time, while importing those
whose domestic production is insufficient or non-existent.

The performance of a country's international trade
can be viewed through its trade balance. This indicator
records imports and exports of goods and services. If its
balance is positive, it means that the country is exporting
more than it is importing. If it is negative, the value of
imports certainly exceeds that of exports. Due to the
challenges of the Brazilian trade balance, it is argued that
“it is necessary to achieve positive results in the trade
account through the growth of exports, and not through the
fall in imports” (Pinheiro, 2002, p. 7). Thus, Brazil should
seek a large enough increase in exports, not only to
generate trade balances, but also to enable an increase in
imports, which will be necessary in a new cycle of
investment and growth, stimulating efficiency, increasing
productivity and reducing their external vulnerability in
international trade.

Developing countries wusually export many
products with little added value, as is the case of Brazil,
where the main products traded internationally are soy, oil,
cellulose and iron ore. Meanwhile, developed countries,
such as the United States, Germany and Japan, export
products with high added value. The importance of
international trade for a country's economy is due to
several factors, the main one being the guarantee of selling
the surplus production of a given country, while allowing
the consumer market to have access to non-industrial
goods available locally (Bueno, 2022).

From a historical perspective, for many years, the
United States of America was Brazil's main economic
partner. In 2000, around 23.9% of exports were destined
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for the North American country; However, a new
international reality was taking hold, the rise of emerging
countries such as China, India, Russia, Brazil, which
together with South Africa would become the so-called
“BRICS” for having in common the characteristic of an
accelerated development tending to present possible
positive results compared to developed countries (OEC,
2022).

Between 2000 and 2012, world exports grew by
177%, corresponding to an annual average of 8.9%, with a
reduction in absolute value in 2009 (Fligenspan, Cunha,
Lélis & Lima, 2015). Exports of products from Brazilian
agribusiness, in addition to showing significant growth, in
two decades there was a change in the dynamics,
especially regarding the countries of destination. Figures 1
and 2 present the volume (%) and the change in the
dynamics of Brazilian exports of agricultural products at
two different times (2000 and 2019).

Netheriands Belgium rance |[Japan |H AR Argontina
5.24% 4.76% o zseaor I
i pain  [fesa fas! som <= e CRile
10.00%
3.40% | 2.29%

ermany —
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7.00% 475% | _II 12.53%

Fig.1. Destination of Brazilian exports of agricultural
products — year 2000

Source: Atlas of Economic Complexity (2022).

Fig.2. Destination of Brazilian exports of agricultural
products — year 2019

Source: Atlas of Economic Complexity (2022).

In two decades, the configuration of Brazilian
exports underwent a substantial change. In 2000, China
represented 3.16% of Brazilian exports, while in 2019 it
corresponds to 1/3 of national exports (32.59%). Another
specificity refers to the United States, which presented a
decrease of approximately 50% in this period. However,
attention should be paid to the fact that these data reflect a
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photograph of a given moment in the country's economy,
notably with regard to the flow of exports (Negri, 2005).

According to Negri (2005), China, Brazil's main
trading partner, was responsible for the movement of US$
67 billion in 2019 and should become, still in the first half
of the 21st century, the largest economy on the planet. In
terms of trade, the country is one of the three largest global
players, along with Germany and the United States. In the
mid-1980s, China represented around 1% of world exports
— equivalent to Brazil's weight — reaching, in 2008, a share
of 8.9%. From the beginning of the 1990s, China became
the developing nation that absorbed the most foreign direct
investment (Cunha, Bichara, Monsueto & Lélis, 2011).

Jenkins (2014) states that the most significant
change in the global economy over the past three decades
has been the re-emergence of China as an economic
power. Its gross domestic product has grown by more than
9% per annum since 1980, and China is now second only
to the USA in terms of output. Over the same period, the
opening of China has led to a major restructuring of the
world economy. Its share of world trade increased from
around 1% in 1980 to more than 10% in 2010, when it
overtook Germany as the world’s leading exporter. The
dynamic expansion of the Chinese manufacturing sector
into world markets has been a major challenge to other
developing countries, particularly those that had developed
significant manufactured exports.

In short, the phenomenon of the rise of the Asian
country as a world power divides opinions. Cunha,
Bichara, Monsueto and Lélis (2011) record that, on the one
hand, analysts believe that Chinese growth, intensive in the
demand for natural resources, tends to create a window of
opportunity for the expansion of exports in the region, as
well as for the attracting investments in the infrastructure
area; on the other hand, some fear that specialization in the
production and export of natural resources, associated with
competition from Chinese products in domestic and third
markets, pose a serious risk to economies with more
mature productive structures.

Commodity refers to primary or semifinished
products of the agricultural or mineral sector, standardized
worldwide, with prices quoted and negotiated by the main
commodity exchanges. Such goods link an entire
production chain and agents that make up the global
market, present in different nations (Frederico, 2013).

As for the contribution of commodities to the
Brazilian economy, Teixeira, Coronel and Oreiro (2021, p.
177) point out that:

As of 2003, Brazil has gone through a growth
process heavily influenced by exports, mainly as
a result of the rise in the commodity price index.
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This scenario put the Brazilian economy on a
positive growth trajectory and influenced the
improvement in socioeconomic indicators [...].

The country continues to experience sustained
growth in the volume of commodity production and
exports; the case of the agribusiness segment that has
supported the national GDP for some years is emblematic.
The Brazil exports low value-added products; however,
studies have pointed to a quality exchange, where
countries and development export a particular product with
high quality in exchange for importing the same product in
lower quality (Asche, Bellemare, Roheim, Smith &
Tveteras, 2015). Krammer, Strange and Lashitew (2018)
shown that political instability and informal competition
have strong effects on the export propensity of emerging
economy companies, while export intensity depends on the
availability of skilled workers and access to external
technologies via licensing.

The volume of products exported by the sector
showed strong and practically continuous growth over
time. Brazilian meat exports to China also increased,
especially beef, making the Asian country's share of total
Brazilian agribusiness exports reach 33.7%. In addition,
soy beans continued to be the main product sent to the
country, which purchased 73% of all soy beans exported
by Brazil in the same year. China is the main destination
for beef (48%) and pork (56%) and the second main
destination for poultry meat (21%), being the main buyer
of cotton lint, acquiring over 30% of the Brazilian product
in 2020 (Cepea, 2020). China also stands out as the largest
soy importer in Brazil (Péra, Bartholomeu, Su & Caixeta
Filho, 2019).

In the case of cotton, studies show growth in
Brazil in terms of export volume, in addition to vigorous
growth in competitiveness in the international market. The
data show that cotton exports are strongly directed to Asia
(Sossa, 2022).

Also, according to Cepea (2020), the year 2020
was extremely favorable to agricultural exports, so that the
exported volume of practically all Brazilian agribusiness
products grew, except pulp, orange juice and corn, which
showed drops of 3%, 10% and 19%, respectively.

The main products exported to Eurozone
countries were forest products; coffee; fruit and orange
juice. With an approximate share of 7% of total Brazilian
commaodity exports; the products most traded with the US
are similar to the European case, with emphasis on the
forestry, fruit, orange juice and sugarcane ethanol sector.
On the Other hand, the trade in agricultural commaodities—
products including cotton, coffee, cocoa, grains, oilseeds,
and livestock—is a mainstay of the global economy,
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providing food, fuel, and fiber to consumers around the
world. The long, complex supply chains that process and
transport these products bridge the gap between producers
and consumers but are criticized for masking negative
socioenvironmental impacts and obfuscating the allocation
of responsibility for these impacts. A particular concern
for commodities produced in the tropics is habitat
destruction—the loss and degradation of forests and other
natural ecosystems to expanding agriculture (Ermgassen et
al., 2022).

In the current world scenario, international trade
plays a fundamental role in the development of countries
(Silva; Lunelli; Cleto, 2020, p. 171), it is possible to
understand the relevance of exports to the economy, so
that in the Brazilian case they have the function to generate
foreign exchange that are applied in the purchase of inputs
for the industry and in the payment of external
commitments (Abreu, 2015).

Since the colonial period, the country has been
marked by the exploitation of metals and, in the
agricultural area, by the planting of sugarcane and, later,
by coffee (Contini, Pena Junior, Santana & Martha Junior,
2012). Thus, historically Brazil has a low volume of
imports of agricultural products and exports are high,
resulting in significant trade balances (Santos, Avelar,
Shikida & Carvalho, 2016).

Brazilian agribusiness is the engine for the
positive result in the trade balance, with the balance going
from “approximately US$ 11 billion in 1989 to US$ 77.5
billion in 2011, in nominal values”, according to Contini,
Pena Junior, Santana and Martha Janior (2012, p. 91-
92). In this sense, the importance of commaodity exports to
the Brazilian economy in recent decades becomes evident
(Silva, Lunelli & Cleto, 2020).

According to Abreu (2015, p. 5), “agribusiness
exports solidified Brazil's presence in the international
food, fiber and bioenergy market and created strong bonds
and interdependencies”. Cooperatives have also exerted a
strong influence, as they facilitate processes for producers,
as they eliminate middlemen and reduce costs,
consequently becoming an advantageous way of
organizing that, in turn, impacts exports. As an example,
between 2006 and 2007, exports from Brazilian
cooperatives increased by 16.5%, equivalent to USD 3.3
billion (Aradjo & Silva, 2011).

Therefore, “imports and exports provide an
expansion of consumer markets and the monetary flow
characterized by the inflow and outflow of foreign
exchange” (Silva, Lunelli & Cleto, 2020, p. 172). Within
this context, according to Contini, Pena Janior, Santana
and Martha Janior (2012, p. 93) “Brazil has stood out as a
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major global player in various agribusiness products, both
in production and export”. With this, it can be said that
“exports have played a very important role in stimulating
the growth of our agriculture, so that their dynamism has
supplanted the growth of external and internal demands”
(Abreu, 2015, p. 3).

I. METHODOLOGY

Originally, bibliometric analysis started in
information  sciences (Osareh, 1996). Bibliometric
methods provide scholars and researchers with several
benefits. The most commonly mentioned advantage of
bibliometric approaches is their objectivity (Kucher &
Feldbauer-Durstmauller, 2019).

Bibliometric indicators are increasingly being
used as a tool for research performance evaluation. These
indicators are based on bibliographic databases, which are
designed primarily for information retrieval (Hood &
Wilson 2003). Bibliometric methods are quantitative by
nature, but are used to make pronouncements about
qualitative features. This is, in fact, the major purpose of
all sorts of bibliometric exercises, to transform something
intangible (scientific quality) into a manageable entity
(Wallin, 2005). In general, bibliometric methods can be
used for performance analysis and scientific mapping
(Cobo, Lopez-Herrera, Herrera-Viedma, & Herrera,
2011a).

Definition of
Keywords

Search 1

. Time Cut-Off:
F_'erformed in
SciELO Database

Language
Portuguese

Primary Results
(70 Articles)

Dataset for Analysis
(64 Articles)

Fig.3. Methodological design of the Research

The present work used the bibliometric method
and carried out a descriptive research, whose purpose is to
describe the characteristics of a certain population,
phenomenon or the establishment of relationships between
variables (Gil, 1999). In addition, a qualitative-quantitative
analysis was carried out, and according to Malhotra (2001,
p-155), “qualitative research provides a better view and
understanding of the context of the problem, while
quantitative research seeks to quantify the data and apply
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some form of statistical analysis”. As for quantitative
research, this seeks to identify common characteristics in
scientific articles on a certain explored topic (Barros &
Lehfeld, 2007). The keywords used in the search were
“Export” and “Brazil”. Figure 3 presents the
methodological design implemented in the study.

The time frame adopted was the period from 2000
to 2020. Other filters applied were the type of document in
the article format and the language Portuguese. The search
resulted in 70 articles, of which 6 were excluded because
they were outside the proposed period for the research,
leaving 64 documents to be analyzed. The set of
documents extracted from the SciELO database in March
2022 was analyzed with the following information:
number of articles per year; institutional nature; place of
publication; number of authors per article and grouping by
subject.

As support for operationalization, systematization
of information, organization and presentation of results,
Google Sheets software was used.

IV. DATA ANALYSIS AND DISCUSSION

The total number of articles published in the
period under analysis is distributed over the years in a very
heterogeneous way. Two opposite poles can be observed:
the year 2002 with O publications and the year 2011 with
10 publications. Figure 4 shows the distribution of the
number of articles over the years.

12

10

2000 2005 2010 2015 2020

Fig.4. Articles published by year in the period (2000-2020)
Source: Research data.

Taking this asymmetry into account, the
arithmetic average of publications was approximately 6
articles (5.82) per year, which is not very representative
since there are strong outliers. Thus, it was decided to
calculate the median value, obtaining a value of 3 for this
measure. Of the 21 years analyzed, 9 are below the
median, 6 are above the median and 6 are above the
median. Of the set of articles analyzed (64), approximately
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1/3, equivalent to 32.81% were prepared with double
authorship (2 authors), followed by 14 with three authors
(21.87%) and 10 with single authorship (15, 62%). Table 1

International Journal of Advanced Engineering Research and Science, 9(6)-2022

Table 3. Number of articles published by municipality and
Federation Unit (FU)

systematizes this information for better visualization.

Table 1. Number of articles and number of authors

Au?r(:ors n° Articles %
1 10 15,62
2 21 32,81
3 14 21,87
4 9 14,06
5 5 7,82
6 2 3,13
7 1 1,56
8 2 3,13
Total 64 100,0

Articles with 4, 5, 6, 7 and 8 authors added
together (19) reach 29.7% of the total published, still
below the first place with double authorship (21 articles).

As for the nature of the institutions of origin of

the publications,

60 (93.75%) come from public

institutions and only 4 (6.25%) from private institutions,
which are close to the parameters published by the
Brazilian Academy of Sciences, which points out that 95%
of publications originate from federal and state public
universities (ABC, 2019). Table 2 summarizes this
information.

Table 2. Number of publications by institutional nature

Counties FU N::::)Cﬁ;:f
Belo Horizonte MG 3
Botucatu SP 1
Brasilia DF 1
Campinas SP 3
Curitiba PR 2
Fortaleza CE 1
Goiénia GO 1
Guarulhos SP 1
Jaboticabal SP 7
Lavras MG 2
Manaus AM 3
Manguinhos RJ 1
Maringa PR 1
Niteroi RJ 2
Piracicaba SP 4
Recife PE 1
Ribeirdo Preto SP 1
Rio de Janeiro RJ 11
Salvador BA 1
Santa Maria RS 1
Séo Paulo SP 11
Vicosa MG 5
Total 64

Institution Pl\llJllJ)Tiqcbaetli’o(:s %
Public 60 5375
Private 4 675

TOTAL 64 1000

As for the place of publication, 28 articles have
the state of S8o Paulo as their origin, equivalent to
43.75%, followed by the state of Rio de Janeiro with 14
articles, corresponding to 21.87% and the state of Minas
Gerais with 10 articles. (15.62%). Table 3 presents this
information systematically.
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The city of S8o Paulo, capital of the state, leads
with 11 publications, followed by the cities of Jaboticabal
(7) and Piracicaba (4). Similarly, in the state of Rio de
Janeiro, the state capital, the municipality of Rio de
Janeiro, tops the list, originating 11 articles, followed by
the municipality of Niterdi with 2 articles.

The articles were classified into 10 groups
according to the theme of each paper: Agribusiness;
Agricultural Commodities; Environmental Commodities;
Mineral Commaodities; Services; Economy; Fruit growing;
weapons; Deforestation and Others. Figure 4 presents the
results found in this grouping.

The “Economy” group leads with 13 publications,
corresponding to 20.31% of the total; followed by the
“Agricultural Commodities” and “Services” groups with
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11 publications each, equivalent to 17.18%. The third
place is occupied by the groups “Agribusiness” and
“Fruticulture”, each with 8 publications, equivalent to
12.5%. However, for the purposes of analysis, one can
consider the combination of the Agribusiness and
Fruticulture groups, which would bring together 16
publications, comprising 25% of the total publications.

Agribusiness NN 3
Weapons I 2
Agricultural Commodities I 11
Environmental Commodities I 3
Mineral Commodities G 4
Logging N 2
Economy I 13
Fruit Growing NN S
Services I 11
Others N 2

Fig.5. Grouping of articles by themes

The publications included in the “Economy”
group included studies on foreign trade, exports, impacts
of bilateral trade, international market trends, economic
and industrial growth, among other similar topics.

As for the “Agricultural Commodities” group,
topics such as technology and internet services, IT
outsourcing, accounting, energy policy in Brazil, strategic
planning of cargo flow, among others, were addressed.
The “Services” group addressed more expressively the
production of sugar, coffee, cotton, potatoes and
eucalyptus.

The “Agribusiness” and “Fruticulture” groups
addressed issues such as the management of phytosanitary
products (pesticides), food production in general, with
emphasis on chicken meat and potato production
(Agribusiness) and the potential for fruit exports in
general, diseases in citrus and product-specific diseases
(Fruticulture). The “Mineral Commodities” group
addressed topics such as cellulose, ethanol and aluminum
production. “Environmental Commodities” focused on
topics such as wood and water. The weapons group
discussed the export of equipment for military use.
“Deforestation” limited itself to discussing the degradation
of pastures and deforestation. Finally, the “Others” group,
which included studies on contemporary art exhibitions
and the presence of salmonella in equine meat in
northeastern Brazil.

V. CONCLUSION

The study aimed to analyze some characteristics
of publications on Brazilian exports made available in the
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SciELO database from 2000 to 2020. After applying the
search criteria and filters established for the collection, the
search resulted in 64 articles that were analyzed in order to
meet the research objective.

The year 2011 had the highest number of
publications of the entire period, a period that coincided
with the economic crisis of the European Union, a moment
of direct interference in exports to Europe, a moment in
which Brazil's commercial partnership with Asian
countries gained strength, especially China, which
continues to be the main destination for Brazilian products,
followed by the United States.

Commodity exports, which in Brazil represent
more than 60% of exported goods, are a predominant
feature in underdeveloped countries, which provide low
value-added products, while developed countries mainly
export highly technological products. On the other hand, it
is known that agribusiness has a significant share of the
national GDP, with Brazil being one of the largest
producers of agro-industrial products (Nyssen, Oliveira &
Carraro, 2021; De-Carli & Oliveira, 2021).

The main limitation of this research resides in the
fact that it uses a single database to collect documents, in
addition to the restriction to only publications in
Portuguese. As a suggestion for a future research agenda,
the search scope can be expanded, including international
journal indexing bases, in addition to the inclusion of
theses and dissertations that often do not become articles
published in journals/periodicals.
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Abstract— The present study has as main concern to explain the need to
create the construct "spiraled cultural dialectic" in order to better adapt
the ideas worked on in the doctoral thesis, as well as its use in other
research in the human and social sciences. To this end, | present
formulations on the concept of concept on the initial pages. Then, there
will be the decomposition of the terms in order to better clarify them, that
is, to historicize the concepts, making, at the end, the methodological
mortar of the theoretical explanation.

I CONCEPT OF CONCEPTS

The designation of construct that is used here
refers to the type of constructed concept that has a higher
level of abstraction, different from the concept itself,
which has its elements more easily observed or measured,
thus coming to be constructed through the use of other
minor concepts. José D'Assungdo Barros focuses on the
subject repeatedly in his books and articles. According to
Barros,

In some cases, the researcher should not
hesitate to reformulate some definitions
himself, already reflected from what the
specialized texts say, but adapting them
based on his own critical sense. The need to
create an unprecedented concept also occurs,
and consequently, to define it in the most
appropriate way possible for the reader.!

Assuncdo postulates that the term concept
designates abstract and general formulations that
individuals use in order to make something intelligible to
their essential and everyday aspects. When formulating the

1 BARROS, 2005, p.151.
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concepts, we observe that they respond to general notions
in the sense of defining them, through representation or
characteristics that identify them.

We constantly use several concepts in everyday
life without paying attention, for example, that when we
talk about family, we establish abstract and general
formulations to explain about its meaning. Therefore, it
will be observed that the concepts are instruments that
serve not only the scientific community but are also
fundamental in everyday life itself. Yet,

(...) scientific knowledge requires a second
level vocabulary, that is, a technical
vocabulary. For the theoretical thinking of
science or philosophy, the immediate
meanings of ordinary language are not
enough. Concepts and terms acquire a
unique meaning, very precise and well
delimited. Sometimes the same terms are
kept, but the meanings are changed to a
well-defined understanding?.

2- SEVERINO, 1978, p.145.
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Such  assumptions are linked to the
representations that we bring about the social environment
to which we are inserted, without, therefore, being able to
perceive that the definition meets only the historical period
in which we live, disregarding the previous realities and
other non-Western models.

We generally work with “imported” concepts, that
is, generated by foreign intellectuals and adapt them to our
realities and needs, aiming at formulating an object
through a theoretical proposal. According to Anténio
Severino, “the concept is the mental image through which
an object is represented, an immediate sign of the object
represented. The concept guarantees a direct reference to
the real object 3. Because they are abstract, the concepts
refer to a theory, being, therefore, a logical construction
aiming at the construction of a certain knowledge of
reality. It is clear here that without it a research could not
be carried out. It is the theory that allows us to explain
historical realities that are different from the one we live
in. As Prost explains, “historical concepts have a wider
scope: they incorporate an argument and refer to a
theory”*. Within this same line of reasoning Koselleck®
posits that

Under one concept, the multiplicity of
historical experience, as well as a sum of
theoretical and practical relations, are
subsumed into a single set that, as such, is
given and the object of experience only
through this concept.

The two authors are unanimous in stating that a
word to become a concept is necessary that it comes to
have a range of meanings and experiences, becoming,
therefore, polysemic.

Theories are part of the great framework of
evolution® of human thought, going through different
phases characterized by paradigms’diverse that reigned in

3- Ibid., p. 144.

4- PROST, 2008, p.121

5- KOSELLECK, 2012, p.109.

6- The concept of evolution succumbs to several criticisms and
interpretations since propagated by Charles Darwin, but what |
postulate is spiritualist evolutionism, a theory that unites
Darwinism with spiritualism, the belief in the existence of an
immaterial and immortal being, the spirit as responsible for the
conduct of biological forms. For further clarification on the
subject, the following books are recommended; ANDREA, 1977.
ELGIN, 2003. FREIRE, Gilson. vols 1 and 2, 2006. PINHEIRO,
2009. PIRES, 2005. UBALDI, 2001. About the cultural aspect,
we can indicate: CHILDE, 1966 and FONTANA, 2004.

7- KUHN, 2000. The essay launched in 1962 by the physicist and
historian of science advocates the exact and natural sciences, but
the author gives a sociological aspect to the concept when
referring to the paradigm as “a set of beliefs, values and
techniques common to a group that practices the same type of
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the most diverse fields of human knowledge, accumulating
the knowledge of the previous ones (even with ruptures
and permanences) and causing this knowledge to be
gradually restructured, reformulating the old hypotheses,
which are expressed in a new language, more adequate to
the time in question. Thus, the bases that formulate new
ideas are those that previously supported human
knowledge, but understood in the light of new paradigms.

Each era has its theorists, who organize the
knowledge accumulated in new lands and that, with this,
cause ruptures with the “old”. As expressed by Tarnas®,
“Each generation must examine and rethink, from its own
privileged perspective, the ideas that shaped its conception
of the world”. Every historical period, however “static” it
may seem, was characterized by a certain change in its
intellectual climate®. This constantly provides not just a
simple crossing of novelties, but a profound transformation
of thought, of how man sees himself and sees the world
around him.

The history of man is, therefore, marked by
several ideological transformations’that changed and
shaped the course of its evolution forever. When looking
back, it is proposed, with this, to understand what led man
to rethink his way of living, tracing new routes,
envisioning new convictions, establishing new ideas,
concepts and theories. Such propositions are essential to a
w