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ABSTRACT

The theme that deals with clusters have been discussed incessantly by the academic
community. However, despite not being a new issue, it is an issue that needs a broad
engagement for its full development. In this context, the general objective of this research
is to analyze the state of the art of scientific production on clusters in countries that make
up South America, according to the Scopus platform. Based on the principles of social
network analysis, the textual corpus available in the context of the terms Cluster OR
“Industrial District” OR NOT “Cluster Analysis” from the survey of 300 articles in databases
and through the application of selection filters were explored. 150 articles we extracted for
the corpus of this research. To data compile, the following softwares we used: HistCite TM,
VOSviewer, Gephi and Iramuteqg. The textual analysis modality of the research corpus
associated with metric studies was adopted to contextualize the indicators related to
production. As a result of this study, a research elite in South America composed of 19
authors, 5 thematic communities called Performance, Cooperation, Innovation, Market
and Resources, 31 bibliographic couplings, Brazil as the country that publishes the most
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INTRODUCTION

Clusters have unique characteristics that lead to competitive
advantages for organizations that participate in them.!"! These
advantages occur because organizations have geographic
proximity, being classified in positive externalities,? increased
export intensity,”) marketing externalities,! more efhcient
collaboration,”” among others. Clusters of organizations
maintain a competitive and competitive relationship with
each other,”¥ creating a favorable environment to generate
innovations, facilitating the perception of customer needs and
the possibilities of new technologies,” in addition to having a
trend towards the creation of new ventures.

In the relationship between the entities of a cluster, innovative
efforts we related to companies or sectors that cooperate in the
process of diffusion of innovations such as new technologies
or products and clusters based on production links that refer
to companies or sectors that form a production chain or of
value.[10:11]

An organizational environment has multiple dimensions and
that the different types of associated information can affect
the management processes underlying strategic decision
making.'> Thus, the study of a cluster involves a deep analysis
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of numerous dimensions to take specific and appropriate
decisions.

Different researches we carried out to understand business
agglomerations in different areas and contexts;!"*) however,
the discussion on the development and maintenance of the
phenomenon remains to provoke greater attention from
researchers.l'"! Thus, considering the subject’s relevance, the
following research problem was elaborated: What is the state
of the art of scientific production on clusters in the countries
that make up South America?

It is considered a justification of this research, in particular,
the choice for the region of South America which show how
much the clusters of African and Latin American countries
were consolidated in these countries,'!°) making industrial
sectors more varied and competitive.['**) Furthermore, the
authors show that clusters are quite heterogeneous in terms of
origin, structure, and principles of organization, as well as in
terms of trajectories and growth prospects.*”

The diversity in terms of the development models adopted
by different countries, as well as the history and political
and economic situation of each of them. According to the
author, the concept of industrial district begins to be used as
an instrument for analyzing industrial structures, insofar as
the territory starts to be considered an important dimension
of industrial dynamics. In this way, the territory is no longer
seen as passive support, but as an active agent that is capable of

stimulating its development.*”
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Therefore, this study assumes the need to highlight and
understand the position of schools of thought formed
on the subject of recent clusters and with a low level of
industrialization, analyzing their evolution, main fields
studied, and directions given to research, to understand their
specificities.

In this research, the expressions Industrial District and Cluster

were considered [21-23]

synonymous. and the expressions
agglomeration, co-location were used to refer to geographic

co-location.?!

In addition, this introduction, section 2, presented the
theoretical framework, the methodological procedures in
section 3 and the discussion in section 4, followed by the final
considerations.

Clusters

The term cluster is recognized for its capacity for external
reproduction and generation of efhciency for the collective,
for example, in the case of specialized labor, in the mutual
support that occurs between companies in the same sectors,
in the sharing of infrastructure, in the availability of suppliers
locations and also in the sharing of information, skills and
knowledge shared from between company.['») In this sense,
the cluster term is a geographic grouping in companies and
institutions that are similar by common or complementary
elements. However, it has been a formalized cluster if there
are competitive advantages between the companies caused by
mutual relationships; otherwise, it has not been a cluster.?>2!

The classified variety of clusters along two dimensions: The
level of analysis and the relationship between the entities of a
cluster.'*1) Table 1 summarizes the classification that results
in six types of the cluster:

The co-location literature argues that, as firms cluster, some
externalities, which only exist when firms are close, come to

Table 1: Annual distribution of the textual corpus.

Analysis level Relationship between entities in a cluster

Micro-level (Company
clusters)

Meso-level
(Sector clusters)

Macro-level
(Sector clusters)

Source: 11

Innovative efforts

Technologies
dissemination and
knowledge among firms,
research institutions, etc.

Technology diffusion
and knowledge across
sectors.

A division of the
economic system
into sectors that
spread knowledge or
technologies.

Production links

Suppliers and buyers
in an aggregated or
productive value chain
of firms.

Back and forward links
between sectors; partial
analyses.

A division of the
economic system into
sectors that form value-
added or production
chains.
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play a role that affects firms both positively and negatively.
The final result depends on industry specificities and regional

and country factors.[?2"]

A cluster in the region, state or sector makes the government
assume a different role; because macroeconomic policies
are necessary conditions, they are still insufhcient to foster
competitiveness between sectors.*’]

With this, the government starts to exercise a microeconomic
function to remove obstacles to growth and improve the
existing groups. It is noteworthy that the presence of a cluster
means that part of the located competitive advantages outside
the company or sector, through business units or industrial
geographic concentrations.254]

METHODOLOGY

This study is quantitative, descriptive research, with the
primary objective of detailing the particularities of the
universe or recognizing aspects to define the nature of this
connection. Data for analysis we imported from the SCOPUS
portal on January 24™. The search strings used were: Cluster
OR “Industrial District” OR NOT “Cluster Analysis”. The
addition of the negative string we gave contributes to the
problem mentioned by Lazzeretti, Sedita and Caloth (2013).
The use of the expressions Industrial district and cluster as
synonyms was a choice based on McEvily, Zaheer (1999),
to exhaust the search for the terms, Returning 700,786.
Afterward, the results were filtered to represent only articles
in journals, leaving 583,168 articles.

As a choice criterion, the Business, Management and
Accounting area we defined 7,724 articles remained.
Afterward, the articles we filtered by the country of origin of
their authors, from which 12 countries in South America we
selected, namely: Argentina, Bolivia, Brazil, Chile, Colombia,
Ecuador, Guyana, Paraguay, Peru, Suriname, Uruguay and
Venezuela. French Guiana is an overseas territory and not a
country, with 354 documents remaining.>”

Afterward, the data we processed in the Histcite Software
generates chronological maps of bibliographic collections
resulting from searches by subject, author, and institutional
publication.’) This search step we used to adjust the article
data. In addition to performing an analysis on the theme of the
studies. Three independent researchers read all articles. They
kept the database only those that fit the research objective,
taking into account the established conceptual assumptions.
After this phase, 150 articles formed the basis of the study.

The data analysis performs 150 articles resulting from the
filtering process we inserted into the VosViewer Softwarel*!
to investigate the co-authorship relationships and the
constitution of the publication networks. The analysis of social
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networks of co-authorship allows identifying researchers in a
particular field of work. These networks explain and draw the
extent of the researchers’ collaboration and its impact on the
scientific community.?

To measure the productivity of researchers, used Lotka’s
Law-Law of Inverse Squares,* which allows verifying the
distribution of authors who publish the most.’* However, to
operationalize this step of the analysis, the improvement made
to Lotka’s Law known as Price’s Law of Elitism was chosen,
which considers formed that the elite of researchers by the
square root of the total number of researchers.[*”)

We used social network analysis to know the characteristics
of the co-authorship network.**”) In this analysis, represented
researchers by nodes (vertices) of a network and collaboration
relationships are the edges (connections).’*) We imported the
data into the Gephi 0.9.2 Software.* In the analysis of social
networks, two sets evaluated indicators, the network level and

the node level metrics.

The calculation of metrics at the network level began with
detecting research communities, using the Blondell algorithm,
a heuristic method based on modularity optimization.*”
Afterward, the calculation of the density of the network we
performed. The network density defines the ratio between
edges number in the graph and the square of the total nodes
number.#1

The elaboration of the word network and the word cloud we
carried out with the help of 2 (two) software, VOSviewer and
Iramuteq, respectively. The VOSViewer software is a software
specifically designed for the construction and visualization of
bibliometric maps, with particular attention to the graphical
representation of such maps,*?! while Iramuteq allows different
forms of statistical analysis of texts, produced from interviews,
documents, among others.*

The last step is to carry out an in-depth analysis of the textual
corpus, built by identifying clusters or analysis categories
representing similar research themes found in the 150 articles.

The categories emerge from the analysis of the textual corpus
and are constituted based on different groups. The carried-out
analysis of potential variables can carry out future research on
the investigated topic at this stage.

DISCUSSION

In this section, we seek to highlight the results obtained
by analyzing the textual corpus of this research. The three
classical laws of bibliometrics support the analyzes carried
out: a) Lotka’s Law (1926), which assesses the productivity
of authors; b) Bradford’s Law (1953), which measures the
productivity of journals; ¢) Zipf’s Law (1949), which measures
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the frequency of occurrence and co-occurrence of certain
words in a text.

The descriptive analysis of the corpus deals with indicators
related to citation and content indicators reported in the work
methodology; thus, the number of articles published over
time, the geographic distribution of authors and co-authors,
the composition of authorship in the works, in addition to
the estimate of the research elite of the textual corpus we
evaluated.

Then, the presented analyzes referring to the bibliographic
cocitation and coupling of authors. In this case, this evaluation
seeks to identify and, at the same time, deepen knowledge
about a particular group of researchers and social scientists
over time, which contribute to scientific production, in
cooperation through jointly signed articles, following the
development of areas of knowledge and authorship and
publication standards.! ¥

Regarding the reputation of journals, it is noteworthy that we
evaluated to know the quality of journals. Scientific articles
were published in the sampled period, based on citation
indicators, to provide the reader with an outline situation.

The word analysis consists of verifying the co-occurrence
through the construction of the word cloud and similarity tree
and the evolution analysis of the terms used over time, from
the year 1996, using for this is the summaries of the articles
that make up the textual corpus.

Annual Distribution of the Research Corpus

The articles that make up the sample textual corpus (150
articles) cover 60 journals and 348 authors and co-authors
registered in the Scopus database. In Figure 1, it is possible to
see how these published articles over the years, in quantity and
trend terms. The interval between 1996 and 2019 comprises
the registration of articles published in the area. There is a
gradual increase in publications, with 2012 and 2017 being
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Figure 1: Number of articles published per year and number of citations in
Scopus database
Source: elaborated by the authors in the Histcite software (2021).
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the years with the highest publications number, 18 articles per
year, and 24% of the textual corpus. Regarding the number
of citations, in 2009, 09 articles were published, reaching 232
citations.

Among these, the article published in 2009 deserves to be
highlighted, which had the highest peak of the entire time
series, presenting 107 global citations in the Scopus database,
with the work developed by Elisa Giuliani and Valeria Arza
(2009), entitled What drives the formation of ‘valuable’ university-
industry linkages?. Insights from the wine industry. Research
Policy, 38(6), 906-921, which deals with the factors that drive
the formation of “valuable UI links”, conceived as those
links between universities and companies that have the most
significant potential to spread knowledge to other companies
in their regional economy.

By following the number of articles published, it is clear that
from 2012 to 2019, the number of publications remained
stable, with minor fluctuations, however, always with more
than 10 articles published per year, corresponding to 75.3% of
the analyzed textual corpus.

Composition of Periodicals and Authorship

By analyzing the journals that make up the selected textual
corpus, we identified that the journal “Espacios” from Venezuela
brought the most significant number of publications on the
subject, with a total of 43 articles; however, we noted that

Table 2: Number of publications on the subject per journal.

Journals

T Espacios
Gestao E Producao
Journal of Technology Management and Innovation
Entrepreneurship and Regional Development
Journal of Business Research
Revista Brasileira De Gestao De Negocios
Competitiveness Review
International Journal of Entrepreneurship and Small Business
Journal of Business and Industrial Marketing
Journal of Cleaner Production
ZONE 2 Bar - Brazilian Administration Review
European Business Review
International Journal of Business and Globalisation
International Journal of Business Excellence

International Journal of Emerging Markets

International Journal of Productivity and Performance
Management

International Journal of Wine Business Research

Latin American Business Review

Source: elaborated by the authors in the Histcite software (2021).
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there is no record of this newspaper in the InCites Journal
Cited Reports (JCR).

Noteworthy are the journals “Journal of Cleaner Production”
and “Journal of Business Research”, both from the United States,
published by Elsevier and have the highest JCR index, as
shown in Table 2.

Bradford’s Law states that decreasing the ordering of articles
in scientific journals enables exponentially divided groupings.
The number of journals in each group has been proportional
to 1: n: n2. Thus, by measuring the productivity of journals, it
is possible to establish the core and areas of dispersion about a
given subject in the same set of journals.

In this context, they placed 60 journals in descending order of
productivity and distributed them into three zones, each with
at most a third of the total number of articles (150/3 results in
approximately 50 articles per zone). The first zone contains
a small number of highly productive journals (2 journals),
the second zone, considered intermediate, contains a more
significant number of less productive journals (16 journals).
At the same time, the third includes an even larger volume
of journals with reduced productivity on the subject (42
periodicals). We emphasize that not presented the journals
referring to Zone 3 in the table, with only two or one
published article in each.

JCR h-index Articles Quotes  Countries Published
number number

0 0 43 17 Venezuela 0

0 0 10 41 Brazil UEFSCAR

0 0 7 17 Chile 0
2.885 0.720 5 65 USA Taylor and Francis
4.874 1.358 5 105 USA Elsevier
0.875 0.188 5 7 Brazil FECAP

0 0 3 1 UK Emerald

0 0 3 13 UK Inderscience
2.497 0.576 3 72 USA Emerald
7.246 1.904 3 71 USA Elsevier

0 0 2 12 Brazil BAR

0 0 2 13 UK Emerald

0 0 2 5 Switzerland Inderscience

0 0 2 33 UK Inderscience
1.022 .0183 2 11 England Emerald

0 0 2 38 UK Emerald

0 0 2 54 Australia Emerald

0 0 2 24 UK Taylor and Francis
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We considered that this analysis brings essential revelations
regarding the quality of the scientific productions in this
textual corpus since the journals that comprise 35.4% of the
articles published on the JCR index are not classified.

The information above complies with Bradford’s Law (1953),
as it indicates the degree of relevance of journals, providing
the reader with an indication of critical formal channels in
scientific communication in the area.

Regarding the 19 authors selected as the most representative,
Christian Felzensztein of the Universidad Adolfo Ibafiez in
Chile is worth mentioning. It presents 263 global citations,
corresponding to 23.3% of the total citations in the database,
as the author most cited in the textual corpus. of the 13 articles
written by the author, the most cited was Felzensztein, C.,
Gimmon, E., and Carter, S. (2010). Geographical co-location,
social networks and inter-firm marketing cooperation: the case of
the salmon industry. Long Range Planning 43(5-6), 675-690,
with 54 global citations.

Based on the research by Price (1976), a calculation based
on the square root of the number of authors and co-authors
responsible for the articles that make up the corpus of this
research was estimated as a criterion to establish the research
elite. Thus, when extracting the square root of the 255
authors and co-authors, the value obtained was 18.65, which
is approximately equal to 19 authors, characterized as the elite
of this research, as shown in Figure 3.

In Figure 2, there are 348 authors and co-authors directly
involved in the study; 19 authors are the most fruitful or the
research elite, proportionally equivalent to 57.5% of the textual
corpus, which accounts for the more excellent production in
the studied domain.

From these results, we evidenced Lotka’s Law (1926),
which we considered presupposes a group of more prolific

wsm= ARTICLES NUMBER PUBLISHED IN TEXTUAL CORPUS

~—TIMES NUMBER THAT AUTHOR IS CITED IN SCOPUS BASE

Figure 2: Number of articles and citations by research elite author
Source: Prepared by the authors based on the Histcite software (2021).
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Figure 3: Network formed by 348 authors and co-authors of articles in the
textual corpus.
Source: Prepared by the authors with the aid of the Gephi 0.9.2 Software.

researchers, the elite of scientific production in the area, while
a large part has few publications that arouse little less interest
from the academic community.

Furthermore, we used the social network analysis with the
aid of the Software Gephi 0.9.2 to explore the co-authorship
relationships, as shown in Figure 4. The network is composed
of 348 nodes and 461 edges. Modularity identified 96
communities, characterizing a 0.8% dense network; thus,
we understood that the network constitutes a heterogeneous
set about scientific production, reflecting the presence of
structural holes in the network that is when several groups
keep sharing the same information due to the absence of
connections with other isolated groups. Although the authors
work on the same theme, we noticed that many of them work
in isolation.

However, we noticed strong agglomerations around the
authors Christian Felzensztein (Universidad Adolfo Ibafiez in
Chile), Luiz Carpinetti (Universidade de Sio Paulo in Brazil),
Miguel Sellitto (Universidade do Vale do Rio dos Sinos in
Brazil), Jodo Mauricio Gama Boaventura (Universidade de
Sio Paulo in Brazil), Valmir Emil Hoffman (Universidade de
Brasilia in Brazil).

Since the network built among researchers is sparse, we
tried to get to know the communities to go beyond the
co-authorship network. Thus, we detected communities by
bibliographic coupling. This type of analysis measures the

similarities between two articles buying their references.

Journal of Scientometric Research, Vol 11, Issue 3, Sep-Dec 2022
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These Bibliographic Coupling communities help to define
fields or disciplines!

For this analysis, with the help of the VOSviewer software,
the defined parameters were “bibliographic coupling” for the
type of analysis, “documents” for the analysis unit and “full
counting” for the counting method attributing the same
weight to each link between documents. The data comprised
150 articles, with a minimum of 10 citations, extracted from
the textual corpus, resulting in 31 coupled items, as shown in
Figure 4.

Through the Figure 4, we identified 5 different communities.
After reading these articles, named the communities, as
follows: A) PERFORMANCE (in which
concentrates articles that aim to discuss the performance of
organizations in clusters; B) COOPERATION (in purple),
brings articles that talk about integrated cooperation actions
between organizations in the cluster; C) INNOVATION
(in green), consisting of articles dealing with actions that

yellow),

enable organizations to more innovate; D) MARKET (in
blue), formed by studies dealing with market strategies of
companies in clusters; and E) RESOURCES (in red), which
study the interrelationships between the use of resources from
the agglomeration to achieve goals.

Geographical distribution of the textual corpus

Regarding the analysis of the geographical distribution
(Figure 5) of the articles that make up the textual corpus,
about institutional afhliation, 348 authors and co-authors
are distributed in 22 countries, as illustrated in Figure 6. It is
possible to verify that Brazil has the most significant number
of articles published in the selected textual corpus, 101 articles,
corresponding to 67.3% of publications. It was followed by
Colombia, with 18 articles, which correspond to 12% of the
total publications in the selected textual corpus.
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research sources)

Source: Prepared by the authors with the help of the VOSviewer Software
(2021).
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Mexico and the United States are responsible for producing
27 and 19 articles, respectively, which accounted for 21.19%
of the articles published in the selected textual corpus.

It is important to note that the sum of the articles number
distributed by country is 193, and the articles that make up the
textual corpus are 150. This difference of 43 articles or more
is explained by the country’s collaboration, with the counted
articles two or three times, depending on the countries number
contributing to each article. The collaborative relationship
between authors from different countries is explained
in Figure 6, which shows the collaboration relationship
between countries by forming clusters calculated from the
co-authorship relationships.

We observed the existence of 05 clusters that establish a
collaborative relationship with each other in research. We
identified the clusters from the composition of the colors in
Figure 6. The yellow cluster — C2, is composed of Brazil,
Germany, Japan and Uruguay, where Brazil stands out
due to the number of articles it produced, either acting as
a coordinating country for the research, either through the
participation of Brazilian researchers in research coordinated
in other countries, such as the study by Puppim de Oliveira,
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JA, and de Oliveira Cerqueira Fortes, PJ (2014). Global value
chains and social upgrading of clusters: Lessons from two fair trade
cases in the Brazilian northeast. Competition and Change, 18(4),
365-381, which analyzes how the integration of clusters in
global value chains affects social updating processes in two
local industrial districts in the agro-industrial sector (cosmetic
oil and organic honey) Brazil northeast.

We observed that relations are not interconnected between
countries through the cluster but still establish less frequent
exchange relations, as in Brazil and Spain in the article by
Hoffmann, VE, Bandeira-de-Mello, R., and Molina-Morales,
FX (2011). Innovation and knowledge transfer in clustered inter-
organizational networks in Brazil. Latin American Business
Review, 12(3), 143-163, analyzes whether it influenced business
innovation by transferring knowledge between firms in the
cluster. It directly estimates the measurement and parameters
they defined as the structural model in which cooperation,
workforce mobility, and institutions are knowledge transfer
indicators.

Cloud, Abstract Similarity Tree and Author Keyword
Network

To item analyze, it is necessary to observe that the larger and
more centralized a given the word is, the greater its degree
of occurrence. When the opposite happens, its size has been
smaller, and its degree of occurrence in the textual corpus has
been minor.

In this context, it can be seen from Figure 7(a) that, out of
a total of two thousand four hundred and thirty-five (2435)
words/terms from the analyzed abstracts, identified by the
Iramuteq software, one hundred and thirty (130) words/ terms
that presented an occurrence greater than 20. Among these,
eigth (8) words presented an occurrence from 100 repetitions,
namely: cluster, study, firm, innovation, company, research,
development, result, configuring the core of the researches
that make up the corpus.

Regarding the similitude tree, seen in Figure 7(b), the
connection between the words of the textual corpus is possible
to infer the structures of the text construction and themes of
the analyzed abstracts and how they relate to them each other.
We evidenced twelve main groups, all related to the primary
term, “cluster”.

In the orange grouping, for example, the highlighted word
“study” can be seen, this grouping covers the words that
most occurred related to the highlighted word, namely: case,
quantitative, focus, tuna, theory, among others, that is, this
grouping represents the way the methodological procedures,
in general, were conducted.

406

Regarding the grouping of words in blue, it is perceived as
the highlighted word “develop”; thus, it is possible to infer
that the studies developed with this focus considered aspects
such as efhiciency, involve, report, importance, contribute,
environmental. The same analysis applies to the other
groupings.

In this context, there is an analysis of the author’s keyword
network, in which, according to the graph theory, it is
possible to verify the connection between the main words in
the network. Based on the constitution of the edges between
the terms.

We noted that the main words found on the network are
similar to the words highlighted in Figure 7; however, the
origin of the words belongs to different items in the article, the
first in the abstracts and the second in the author’s keywords.

At this point in the analysis, Zipf’s Law strongly identifies the
clustering of themes and types of studies/focus applied to the

(a) (b)
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Figure 7: Cloud(a) and similarity tree (b) of the most used words in the
abstracts of the articles.
Source: elaborated by the authors in the Iramuteq software (2021).

argentina business clusters

globaation ® cgmpetitivgiadvantage

@agglomgration .
export performance
* @ industrfitlusters - competitige strategy port

(ﬁmp‘eness smes irter-firm@operation
developingcountries ¥ latin gperica regiondlflusters  soclal neworking:
& Wriopletgitranster sodaliigworks: g
environmental management marketing gpoperation
corporate social raspnnsmml‘ cqopggation
cleaner pgoduction ~ @~ \ternatigpalization innovation
publigpoligy CIWS' competition scolnd
supply chair{ianagement; - =
south agnerica
o emerging conomies

regional dgyelopment cddpeition

marketing g

leatning proximity;

business networks govarpance indgry

industrigfipusters [ —— —
o
emerginggmarkets

product déelopment; footwear
local de@lopmieht
& vosviewer —

Figure 8: Author’s keyword network with temporal evolution.
Source: elaborated by the authors in the Vosviewer software (2021).
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theme of clusters. Thus, in Figure 8, studies on clusters in the
database began their efforts to understand how globalization
affected emerging markets and their relationship with clusters,
companies’ internationalization, and public policies—mainly
concerning industrial clusters. Afterward, the texts discussed
strategy, cooperation, competition and technology transfer.
The newest texts talk about achieving competitiveness
through coopetition, learning, governance and innovation.
We developed this finding indicates that these are the current
topics on which research on agglomerations.

Furthermore, the comparison between the Figures that some
words connected to the nuclei coincide with those found with
greater expression in the word cloud and the similitude tree.

CONCLUSION

The present works aimed to establish the state of the art in
scientific production on clusters in the countries that make
up South America, according to the Scopus platform. For
that, the social networks formed between the authors,
countries and most representative words, the temporal
evolution and the most widespread journals in the South
American scientific production on clusters were analyzed. As
a theoretical contribution, the article demonstrated the main
schools of thought in South America on clusters. It also made
apparent the networks of relationships and the main groups
of researchers on the subject. Another contribution concerns
the most researched subjects today. The main limitation of the
article concerns the choice of only one database for collection.
The use of more bases would bring a more robust result. It
is suggested that the same methodology be used in other
continents so that their results can be compared.
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