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ABSTRACT
Context: With the advancement of the internet and information
systems, more and more data is available to the public. Govern-
ments around the world are trying to find the best way to present
their citizens with relevant information and transparency of public
actions, expenditures, and investments. But how is this being ap-
proached in Brazil, in the federal, state, and municipal spheres of
government?
Objective: To find what initiatives are being conducted in Brazil,
how open government data is being used, what types of data are
most used in studies, and what are the challenges to implement
open government data across the country through a systematic
review of the literature. At last, based on the difficulties related to
open government data, is suggested the first actions that should be
taken to solve it.
Method: A search on the main repositories to find literature that
pertains to Open Government Data initiatives in Brazil, followed
by a systematic review and classification of said literature.
Results: There are not many research documents available that
use open government data in the context of Brazil. Of those that
exist, the main area that has studies on involve politicians and their
expenses, and also education investments and results of said invest-
ments. Other subjects and uses of open government data are shown
in this paper as a means to show that the interest in said data is
spread across several areas.
Conclusion: Many steps need to be done before an effective use of
the government open datasets can be made. In most studies ana-
lyzed, researchers needed to take a first step of treatment of the data
available before effectively using it. This one difficulty, if solved,
would make a great impact on the use of government data. The
conclusion of this paper is that there is much ground work that
needs to be done yet to give companies and researchers a footing
to make discoveries from the datasets.

CCS CONCEPTS
• General and reference → Surveys and overviews; • Infor-
mation systems → Semantic web description languages;
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1 INTRODUCTION
Information is everywhere. In today’s world, only one thing is more
powerful than having information in our hands: having knowledge.
To extract knowledge, one needs to make sense of all the informa-
tion one receives, and from that extract reason and comprehension
that allows her to make use of this information. With governments,
it is no different. Governments have an overload of information ac-
cumulated, spread in many systems, that usually do not talk to each
other and do not save information in the same way. This makes the
use of information to create knowledge one of the greatest chal-
lenges for public administrations nowadays to be able to effectively
manage their assets and services.

Open data is the name given to datasets that are free to use by
anyone, without restrictions. Datasets may refer to any type of
data, like medical study results, an index of movie titles, image
galleries, sound samples, etc. When the source of this open data is
a government, we call this data Open Government Data. In Brazil,
with the Information Access Law (Law 12.527/2011), government
entities have been pressed to not only deal with all their data, but
to release it for public use, following the precepts established on
the letter of the law. This precepts are listed in section 4.1.

In this systematic literature review, the goal is to identify the
state-of-the-art of initiatives to produce Open Government Data
(OGD) in Brazil. Also, to determine what initiatives there are, this
review aims to demonstrate the common challenges found when
implementing OGD in Brazil, the difficulties found when imple-
menting these strategies. By starting with a systematic review, the
researchers intend to find what are the areas where they can act
and deliver most impact to improve the usage of OGD in Brazil, be
it in the consumption of the datasets to produce knowledge or in
the construction and distribution of the datasets themselves.

The 3 spheres of government in Brazil - Federal, State and Mu-
nicipal - will be taken into account, as there are different levels of
commitment to an open government in each sphere, as well as di-
verse initiatives. Also considered and, when possible, clustered, are
initiatives by the subject area of the datasets. For example, health
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studies will be grouped and compared to other health studies. This
way, it will be possible to identify areas that are not being studied,
or that are studied in one sphere of government but not others, and
through this, it will be possible to identify areas for improvement
or investment.

2 CONTEXT OF THIS STUDY
This study is part of a larger research project called "Agregando
valor ao cidadão: triangulação e visualização de dados abertos gover-
namentais como apoio à tomada de decisão numa gestão resiliente"1,
which in a free-form translation means "Adding value to the citizen:
Triangulation and visualization of open government data as a sup-
port to decision-making in a resilient administration", that focuses
on how to integrate and use open government data and visualiza-
tion tools in order to help public officials on their decision-making
processes and to anticipate events that might disrupt the day-to-day
activities of their citizens. Although the scope of the larger research
study is not limited to Brazil, the focus of this systematic review
is, as all the researchers involved in the larger research project are
located in Brazil and the end result of this study is more prone to
cause an impact to society in a local scale.

2.1 Brazil
In order to understand open government initiatives in Brazil, some
introduction to how the country is structured is needed. Brazil is
one of the largest countries in the world, with a federalist structure
of government. As such, the government is divided in 3 spheres
(federal, state and municipal), each responsible for basic services
to the population, including education, public safety, health care,
among others. Each sphere is then divided in 3 independent powers:
executive, legislative and judiciary.

That being so, is common in a Brazilian city, especially the state
capitals, to have services provided by all three spheres of govern-
ment. For example, having federal, state and municipal schools
in the same city. Although at first sight this might seem as just
a separation of where the funding comes from for each service,
this represents a challenge for collecting data on each of the ser-
vices. Returning to our example of the school system, to get all the
data on funding of education in one city, 3 different datasets (one
for each sphere of government) will need to be combined, each
with different formats, data, availability, etc. Since every sphere is
granted a great level of independence, each of them is responsible
for the publishing (or not) of their data. There are national data that
is collected from the states, which on their turn collected it from
the municipalities, but that results in most of the datasets being
aggregates of that and not raw data (more on why this is important
in section 4.1).

3 RESEARCH METHOD
A systematic review of the literature was performed for the study
presented here. The use of a systematic approach, as described
in Kitchenham [25], allows for future reproduction of this study,
and assures that the same criteria was used independently of the
publisher the article reviewed came from. Aside from that, with a
well defined methodology, it is less likely that a bias from the author
1Edital BPA/2017 Nº 05/2017 (PRAIAS), PUCRS

ends up tarnishing the final result of the study. Since, as it will be
shown in the next sessions, there’s not that many studies, it was
decided to use a hybrid approach to the evaluation of the results. It
will be mostly a qualitative evaluation of the studies returned in the
research, but some quantitative data will also be presented, as they
can show a beginning of trend being set (although the sampling is
too scarce to be statistically relevant).

3.1 Research Questions
Based on the focus of this systematic review being which open
government data initiatives for use and publication of Brazilian sets
of data, the following generic research question was defined:

• RQ - What is the state-of-art of Open Government Data
research in Brazil?

Based on this question, 3 other more specific question were derived.
They are:

• RQ1 - What types of Open Government Data from Brazil
have researchers worked on (E.g. Health, Government Ex-
penditure, etc)?

• RQ2 - What studies can be found in each sphere of the Brazil-
ian Government?

• RQ3 - What challenges the implementation of Open Govern-
ment Data initiatives in Brazil face?

3.2 Search Strategy
The following databases were used for this review. They were cho-
sen for being the most significant repositories for studies that in-
volve Computer Science, but not limited to:

• ACM Digital Library
• IEEE Xplore Digital Library
• Science Direct
• Springer Link

Scopus was considered to be utilized as well, but since its results
were also returned in the other databases, especially Science Direct,
it was not included. From the research questions, the following
terms where utilized in the search of the databases:

• Brazil
• Open Government Data
• Open Government
• Open Data
• e-gov
• Electronic Government
• Linked Open Data

This last item, linked open data, was added after the first results
showed that this was a term that was gaining traction with open
government data. Although adding it did not return many sig-
nificant studies, it helped in bringing more technical ones to be
evaluated. The results of the original search can be seen in Table 1.

To set the research strings for each database, it was determined
that, due to the scope of the project, Brazil was a mandatory term
(via use of an "AND" operator with the other terms). All other
terms where combined using an "OR" operator and encapsulated in
parenthesis. Two of the databases required a little extra effort. For
ACM, it was necessary to combine Brazil with each of the other
terms individually, and them combine the results in a single result
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Table 1: Initial search results

Database Number of Articles Returned Oldest Newest

ACM Digital Library 110 2008 2017
IEEE Xplore 76 1994 2017
Science Direct 471 1995 2017
Springer 371 1985 2017

Table 2: Research queries per database

Database Research Query

ACM Digital Library (+brazil +"open government data")
(+brazil +"open data")
(+brazil +"government data")
(+brazil +"electronic government")
(+brazil +"e-gov")
(+brazil +"open linked data")

IEEE Xplore ("open data" OR "open government" OR "open government data" OR "government data" OR "e-gov"
OR "electronic government” OR “open linked data") AND (Brazil)

Science Direct brazil AND open data OR open government OR open government data OR government data OR e gov
OR electronic government OR open linked data

Springer ("open data" OR "open government" OR "open government data" OR "electronic government" OR "e-gov"
OR "open linked data") AND Brazil

set, removing duplicates. That is because for some reason, the use
of the OR operator was being ignored, which cause the search to
return hundreds of results. After this compromise of combining 6
searches, the ACM search resulted in a much more realistic set of
110 results. The other database that required some tweaking was
the Science Direct database. For this database, the removal of the
hyphen in e-gov was necessary for the research string to work. The
research queries used are shown in Table 2.

The search was done in the full articles, and not only on the
titles or abstracts of the papers. This is because this is a fairly
recent area of research, and the terminology for it still requires
some consolidation.

3.3 Study Selection
For this study, as stated before, the focus was on not only Open
Government Data from Brazil, but also on what types of study,
data and difficulties are being found by researches. For that matter,
the following criteria was used to select which studies would be
considered.

• Inclusion Criteria
– Use of open data that comes from a government in Brazil
or government agency.

– Data that is easily accessible by anyone.
– Data that is reusable.
– Technological implementations of open government data
in Brazil.

– Strategies to make open government data in Brazil avail-
able.

– Strategies to stimulate the creation of tools and applica-
tions that make use of said data.

• Exclusion Criteria
– Studies that only marginally mention Brazil, citing it as
an example.

– Studies from events that happened in Brazil but that don’t
talk about open government data from Brazil.

– Studies that evaluate accessibility or usability only.
– Studies that use data from Brazilian satellites but are not
from Brazil.

– Studies that talk about electronic government initiatives,
but not the data involved.

– Papers that are part of a larger study, where the larger
paper was selected instead.

– Papers that make use of geographic reference informa-
tion made available by the Brazilian government, without
associating it with other data.

– Studies that are focused on public participation only.
Based on this criteria, 2 reviews of the articles where made to

decidewhich oneswould effectively be selected. On the first passing,
the focus was on finding the search terms and on a fast scan of
the articles to see if the article was about open government data
and Brazil. This resulted in a large number of articles excluded,
and others marked either as approved or in need of review, as
shown in Table 3. On the second passing, the articles were read in
detail, which determined the final number of approved ones, and
resolving all the articles marked for review. On this second pass,
the articles approved were also classified as to the type of study,
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the sphere of government the data came from, and the type of data.
This classification will be explained in section 5. The final table of
approved articles is shown in Table 4.

3.4 Overview of Included Studies
A quantitative analysis of the 40 studies that made into this review
reveals that the majority of the studies focused on federal datasets,
28 of them, to be precise. Of those 28, 7 of those also have state
datasets (8 studies with state datasets in total), and 5 have municipal
datasets too (16 studies with municipal datasets in total). One of
the reasons for this is that federal datasets are easier to find. Most
of them are available at the open data website of the central govern-
ment of Brazil2. Also, federal data is firmly required to adhere to the
precepts of open data as stated in the Brazilian Information Access
Law and on the Open Government Partnership. Table 5 describes
the articles included in this study.

4 TERMINOLOGY
In this section, an explanation of the terminology used in open
government data is given, as a way to facilitate the understanding
of the results that follow it.

4.1 Open Government Data
By open government data, this review uses the definition stated
by the 8 principles of open government data3. As shown in Corrêa
[13], these principles can be almost in all of its totality mapped to
what the Brazilian Information Access Law states. The 8 principles
are as follows:

• Complete: Meaning that all public data is made available.
• Primary: Data is made available as it was collected, without
transformation.

• Timely: Data is made available as quickly as possible.
• Accessible: Data is made available to the maximum of users
possible.

• Machine Processable: Data should be formatted so a ma-
chine can process it.

• Non-discriminatory: Anyone can access the data, with no
need to identify himself.

• Non-proprietary: The format the data is made available is
open.

• License-free: The data is not subject to copyright, patent,
trademark or trade secret, but minimal privacy and security
privileges are observed.

4.2 Linked data
Linked data4 is a set of best practices on how to publish data, so that
data that comes from different sources can be hyper-linked, through
the use of URIs, forming, as time passes, a single global graph of
all linked data. Observing this principle when modelling data for
publication, makes following up on the data easier and machine
friendly, allowing the development of data crawlers and machine
learning. Many linked datasets were created openly to enable the
standardization and interoperability of data among datasets [36].
2http://www.dados.gov.br
3https://opengovdata.org/
4https://www.w3.org/wiki/LinkedData

For instance, the GeoNames dataset, which contains geographical
information on all countries of the world5.

4.3 Ontology
Gruber [23] defines an ontology as a mechanism to describe the
objects and their relationships, which form the vocabulary that for-
malizes the representation of knowledge. In open data, ontologies
are used to describe the universe of discourse for a determined area.
For instance, an ontology for the federal budget as presented in
Araújo [5], where in fine granularity, every expense predicted in
the Brazilian annual budget is described. Information such as the
department who made the acquisition request, to what end, who
made the request, are all part of the ontology defined, making it
easy to identify each expense.

4.4 Open government partnership
The Open Government Partnership6 is a partnership signed by
various countries in which the countries commit to promote trans-
parency and fight corruption through the use of open data tech-
nologies. Countries that decide to join the Open Government Part-
nership must commit to have an Open Government, and present
an action plan to make true on their commitment. On its part, the
Open Government Partnership provides support and guidance to
the countries to help them complete their actual plan. Brazil became
a member of the Open Government Partnership in 2011 and the
country is committed first and foremost with public transparency
and with securing the publication of open government data, as
noted in Breitman [9].

4.5 Technologies and Standards Used
In regards to the technologies used to make open government data
happen, two deserve to be looked into more detail, as they seem to
be the technological future of said implementations.

• RDF: Also known as Resource Description Framework, it
is a standard defined by the World Wide Web Consortium7,
and that is a model for data interchange on the web. It allows
data from different sources and with different schemas to be
combined, by using URIs and triples. It is the technical basis
for implementing Linked Data.

• SparQL: Is a query language used to extract information
from RDF structures. With it, it is possible to query different
data sources, being them in RDF natively or viewed as RDF
through the use of a middleware 8.

5 RESULTS
In this section, the results of the research will be presented in two
manners, looking at what data each article makes use of, both in
terms of subject and sphere of government. With this, RQ1 and
RQ2 will be answered. RQ3 will be analyzed in the next section.

5http://www.geonames.org
6https://www.opengovpartnership.org/
7https://www.w3.org/RDF/
8https://www.w3.org/2001/sw/wiki/SPARQL
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Table 3: First screening

Database Number of Articles Approved Articles Discarded Articles Articles Marked for
Review

ACM Digital Library 110 21 86 3
IEEE Xplore 76 13 58 5
Science Direct 471 8 458 5
Springer 371 14 357 0
Total 1028 56 959 13

Table 4: Second screening

Database Number of Articles Approved Articles Discarded Articles Articles Marked for
Review

ACM Digital Library 110 15 95 0
IEEE Xplore 76 11 65 0
Science Direct 471 6 465 0
Springer 371 8 363 0
Total 1028 40 988 0

5.1 Transparency
Transparency is one of the most common subject area to appear in
this research. This seems to be a reflex of the recent turmoils on the
Brazilian political scenario. In Dos Santos Brito [17] [20] [19], the
authors show how their implementation of an application called
"Meu Congresso Nacional" positively influenced the public during
the 2014 election cycle in Brazil. Through a survey with users, they
found that their implementation of the open government data on
the candidates available was perceived as more reliable than official
government channels, and a good resource for knowing who was
running in the election. In Sandoval-Almazan [37], they propose a
model to compare the transparency portals of Mexico and Brazil.
Through studies of the legal framework, open data, collaboration,
co-production and institutional arrangements made by each coun-
try, they evaluated several transparency portals, concluding that
both countries are on a similar level of transparency, although not
a good level.

Corrêa [13] in his work compares the data present in trans-
parency portals for 20 municipalities with the precepts for open
government data present in the Information Access Law. The re-
sults are staggering, as most of the municipalities are far from
compliant with the law. In accordance to this study, another study
by Coelho [12] analyses how transparency compares through each
sphere of government in Brazil. It clearly shows that municipalities
have the lower level of transparency, followed by states, and by the
central government, who is the most transparent. It also shows an
interesting statistic, that transparency and social inequality seems
to have a correlation. The more inequality in a municipality, the
lower it scored in transparency. Lastly on this subject, Matheus
[27] presents a study of the 27 state court of accounts in Brazil, and
proposes tools to help the courts combat corruption, discussing how
an increase in public transparency allows for more mechanisms to
fight.

Although not directly referring to transparency, another study
can be added here: Ghedini [22] proposes a multi-agent data mining
system to combat corruption through the identification of patterns
that reveal the formation of cartels in government procurement
processes. With their proposed implementation, they were able to
reach a 90% accuracy rate in cartel identification, proving that their
approach can become an important tool for improving transparency.

5.2 Ontology
Four studies talk of constructing the ontologies that will serve as
the basis for the open government initiative. The aforementioned
Araújo [5], where the elaboration of the ontology for the public
budget is described. That study has a counterpart in Da Silva [15],
where to the ontology being developed was added an extension to
put geolocation information on the budget.

With a focus on the software behind open data, two papers, one
by Tosin [41] and another by Monteiro [30], discuss how to imple-
ment data integration and data retrieval in linked datasets using
ontologies to facilitate the process. The latter use the technological
solution presented to also propose an ontology to determine social
vulnerability indexes.

5.3 Crime
In DeMelo [16] the use of open government data is made to evaluate
if patterns can be determined in criminal ocurrencies. It shows in a
very clear way that for one type of crime (passerby robbery) there’s
an axis of the city where they occur, around one of the main streets.
Using the law of crime concentrations at places developed for the
north american reality, they found that it could be applied to a
Brazilian reality just as well.
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Table 5: Studies used in this review

Reference Authors Publication Year Sphere of government Type of data

Albano, 2015 [1] Cláudio Sonáglio Albano, Leonardo Bidese de
Pinho

ICEGOV 2016 Federal Education expenditure

Alves, 2016 [2] Ronaldo Fernandes Santos Alves, Eduardo Faer-
stein

International Journal for
Equity in Health

2016 Federal Health

Andre, 2016 [3] Luiz André P. Paes Leme, Chiara Renso, et al WISE 2016 Municipal (Rio de Janeiro,
RJ)

Route calculation

Andrews, 2013 [4] Pierre Andrews, Flávio Soares Corrêa da Silva ICEGOV 2013 Federal, State (SP), Munici-
pal (São Paulo, SP)

Law data

Araujo, 2015 [5] Luís Sérgio de Oliveira Araújo, Mauro Tapajós
Santos, et al

MEDES 2015 Federal Budget ontology

Attard, 2015 [6] Judie Attard, Fabrizio Orlandi, et al Government Information
Quarterly

2015 Federal Transparency

Azevedo, 2015 [7] Patricia Carolina Neves Azevedo, Guilherme
Sousa Bastos, et al

GISTAM 2015 Federal, State (MG) Flood data

Azevedo, 2016 [8] Patricia Carolina Neves Azevedo, Vitor Afonso
Pinto, et al

GISTAM 2016 Federal, State (MG) Flood data

Breitman, 2012 [9] Karin Breitman, Percy Salas, et al IEEE Intelligent Systems 2012 Federal Multiple datasets
Buregio, 2015 [10] Vanilson Burégio, Kellyton Brito, et al WWW 2015 Federal Multiple datasets
Cacho, 2016 [11] Nelio Cacho, Frederico Lopes, et al ISC2 2016 Municipal (Natal, RN) Multiple datasets
Coelho, 2016a [12] Taiane Ritta Coelho, Thomaz Anderson Barbosa

da Silva, et al
HICSS 2016 Federal, State e Municipal Transparency

Corrêa, 2014 [13] Andreiwid Sheffer Corrêa, Pedro Luiz Pizzigatti
Corrêa, et al

dg.o 2014 Municipal (20 cities in SP) Transparency

Craveiro, 2014 [14] Gisele S. Craveiro, Jose P. Alcazar, et al Lecture Notes in Com-
puter Science

2014 Municipal (São Paulo, SP) Official Gazzette

Da Silva, 2014 [15] Daniel A. da Silva, Rafael Timóteo de Sousa
Júnior, et al

Iberian CISTI 2014 Federal Health and Education

De Melo, 2015 [16] Silas Nogueira de Melo, Lindon Fonseca Matias,
et al

Applied Geography 2015 Municipal (Campinas, SP) Criminality

Dos Santos Brito, 2014 [17] Kellyton dos Santos Brito, Marcos Antônio da
Silva Costa, et al

COMPSAC 2014 Federal, Municipal (Recife,
PE)

Multiple datasets

Dos Santos Brito, 2014a
[18]

Kellyton dos Santos Brito, Marcos Antônio da
Silva Costa, et al

dg.o 2014 Municipal (Rio de Janeiro,
RJ. Recife, PE)

Health

Dos Santos Brito, 2015 [19] Kellyton dos Santos Brito, Marcos Antônio da
Silva Costa, et al

dg.o 2015 Federal Transparency

Dos Santos Brito, 2014b
[20]

Kellyton dos Santos Brito, Misael dos Santos
Neto, et al

dg.o 2014 Federal Multiple datasets

Gama, 2017 [21] Kiev Gama CSI-SE 2017 Municipal (Recife, PE.
Olinda, PE)

Multiple datasets

Ghedini, 2012 [22] Célia Ghedini Ralha, Carlos Vinícius Sarmento
Silva

Expert Systems with Ap-
plications

2012 Federal Crimes in acquisitions

Heaton, 2016 [24] Lorna Heaton, Patrícia Dias da Silva IFIP 2016 Federal Biodiversity
Matheus, 2012a [26] Ricardo Matheus, Manuella M. Ribeiro, et al ICEGOV 2012 Federal, State (SP), Munici-

pal (São Paulo, SP)
Multiple datasets

Matheus, 2012 [27] Ricardo Matheus, Manuella M. Ribeiro, et al ICEGOV 2012 State (MG, PA, PB, PI) Transparency
Matheus, 2014 [28] Ricardo Matheus, Manuella M. Ribeiro, et al ICEGOV 2014 Municipal (Rio de Janeiro,

RJ)
Multiple datasets

Michener, 2015 [29] Gregory Michener World Development 2015 Federal Multiple datasets
Monteiro, 2012 [30] Adriana Costa Monteiro, Luis Enrique Zárate

Gálvez
CLEI 2012 Federal Social vulnerability

Oliveira, 2016 [31] Marcelo Iury S. Oliveira, Hélio Rodrigues de
Oliveira, et al

dg.o 2016 Federal, State (6 states),
Municipal (6 capitals)

Multiple datasets

Pena, 2015 [32] Karen Isabel Cabrera Peña RUSC 2015 Federal Multiple datasets
Penteado, 2016 [33] Bruno Elias Penteado WWW 2016 Municipal (All) Education
Pereira, 2016 [34] Gabriela Viale Pereira, Marie Anne Macadar, et

al
Information Systems Fron-
tiers

2016 Municipal (Rio de Janeiro,
RJ)

Socioeconomic Info

Pinheiro, 2016 [35] Emerson B. Pinheiro, Emanuel F. Coutinho, et al EATIS 2016 Federal Car fleet
Ribeiro, 2013 [36] Cristiano E. Ribeiro, Adriana S. Vivacqua ICSC 2013 Municipal (Rio de Janeiro,

RJ)
Meteorological

Sandoval-Almazan, 2013
[37]

Rodrigo Sandoval-Almazan, Fabro Steibel ICEGOV 2013 Federal Transparency

Schimit, 2014 [38] P.H.T. Schimit, L.H.A. Monteiro, et al CNSNS 2014 Federal Socioeconomic Info
Shkabatur, 2016 [39] Jennifer Shkabatur, Alon Peled CeDEM 2016 Federal Multiple datasets
Terra, 2017 [40] Rafael Terra, Enlinson Mattos Journal of Urban Econom-

ics
2017 Federal, Municipal Education expenditure

Tosin, 2017 [41] Thyago Tosin, Sandro J. Rigo, et al SCCC 2017 Federal Acquisition
Ueti, 2016 [42] Roberto da Mota Ueti, Daniela Fernandez Es-

pinosa, et al
Big Data Applications and
Use Cases

2016 Federal, State (GO, SP, RJ) Multiple datasets
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5.4 Biodiversity
One of the more interesting uses of open government data returned
in this literature review is presented in Heaton [24]. This study
discusses the use of open government data for an international
collaboration to create a global index of biodiversity. To try and
remove the hurdles in implementing this strategy, a partnership
with Canadian researchers was established, which brought its own
difficulties along.

5.5 Other Subjects Worth Noting
In this section are shown other subjects that although not research
in extent in the papers selected in the systematic review, are still
worthy of mentioning:

• Health: In Dos Santos Brito [18], the authors use public
information to make a mobile app that shows the nearest
health units to the user.

• Education: Penteado [33] makes an interesting study, cor-
relating what the education indexes for a city are, with what
is the schools performance, making use of linked open data.

• Meteorologic: Two studies by the same author, Azevedo
[7] [8], show how to use linked data, RDF and SparQL to
treat flood information and use it in an application.

Table 6: Studies by type of study

Type of study Total articles

Initiative analysis 6
Data analysis 5
Applications 5
Website evaluation 9
Implementation strategy 5
Technical solution description 6
Other 4

6 CHALLENGES
The usage of open government data in the studies selected for the
systematic review raised many challenges. The majority of them
have to do with the quality and the format of the datasets. In this
section, they are presented. Although they may not be the main
subject of the studies included in this review, these are the problems
faced by the researchers and the areas where they needed to spend
time and effort on just to be able to deliver the research they first
intended. If not for those, more researches, and deeper researches
could have been conducted.

6.1 Data availability and timeliness
Many of the datasets, although they have been publicly published,
they are not updated in a timely fashion [6]. In some cases, it has
been observed that for data to be published, it needed a catalyst
factor. Either an inspection from the Open Government Partnership,
or a meeting going to happen in the country, were observed to
trigger a flood of new data being published, and that after these
facts, the rhythm of publishing diminished to a crawl.

6.2 Data set quality
Many of the datasets that are available present one of the following
issues to their quality [31]:

• Data is aggregated: This is a very common issue. A good
deal of the datasets available from public agents in Brazil
are not the raw data, but only aggregates that follow a logic
used by the governing body. With this, many of the insights
that could be retrieved from the data are lost.

• Data has a gatekeeper: Even though one of the tenets of
open government data says that data has to be publicly avail-
able, many datasets still demand that a request is made to
an government agency who will determine if the data can
or cannot be released, and if released, if all of the data or
just part of it will be made available, as described in Ghedini
[22].

6.3 Data access and format
Aside from the quality of the datasets themselves, another issue
commonly associated with open government data is the issue of
proprietary data formats [31]. By that we mean that many of the
datasets are only available as PDF files, or as HTML pages. These
formats are far from being easily scannable by a machine to retrieve
the data, making the use of the data very laborious and prone to
error (since it will need much more human interaction to clean up
the data).

Also, it was observed that in none of the studies was mentioned
any data repository that allowed the retrieval of the data via web
services or any other newer technology. Data always need to be
downloaded and fed to the researchers system before being used.
There is simply no way of doing on demand retrieval of the data.

6.4 Lack of standardization
This is perhaps the biggest issue of all. Since there is no standard-
ization between the different data sources, it is very difficult to
combine different sources for a study. As reported in most of the
papers selected, many of the researchers invested a good deal of
time and effort just adjusting the datasets so they could relate to
each other [17]. This is a much bigger and difficult issue to tackle,
either because there are no public ontologies for the subject that
one is trying to correlate, or because the data is collected from
several different information systems, that are owned by different
spheres of government, each with its own secretariats, departments,
agencies, etc.

7 CONCLUSION
As we can see from this study, open government data initiatives
in Brazil are still on its infancy. Considering that the Information
Access law has been signed only in 2011, the same year Brazil joined
the Open Government Partnership, it is understandable that there
are still very few studies on the subject, as mentioned in Attard
[6]. Interesting to know is that, although on the research made on
the databases there were papers returned that dated all the way
back to 1994, the papers approved after the inclusion and exclusion
criteria were applied only date as far back as 2012. This shows
that, although some research was made on this subjects before,
only after the Information Access law was signed the subject of
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open government data started to be formally studied, as shown in
Breitman [9].

From the studies as well, we could see two researchers that are on
the forefront of this area in Brazil: Kellyton dos Santos Brito, who
focusses in civic hackatons and in how to stimulate a larger public
to make use of open government data in their applications, and
Ricardo Matheus, who focuses more on studies of transparency and
of what investments are happening in states and municipalities in
Brazil. The one systematic review included in this study, Attard [6],
was included here for the purpose of ratification of this affirmation.
This paper by Attard is a systematic review of open government
data initiatives, without focusing solely in Brazil, and the authors
cited here were the two Brazilian authors that also shown up on
Attards review.

Observing Table 6, we can see that most studies in Brazil for
open government data are still initial studies and tests with the data
sets that are starting to become available. Most of the studies refer
to website evaluations, where the easiness and options available to
retrieve the data are the focus of the study.

Following this type of study, comes initiative analysis, that an-
alyze what is to be done in the future, and technical solution de-
scriptions, that can also be seen as Minimum Valuable Products to
test if the data being made available can be used and how that can
be done.

Considering the amount of issues with the data sets reported
on the studies, we can conclude that improving the data, before
investing in solutions that make use of it is a good strategy that
should be observed by the three spheres of government in Brazil.

Lastly, and as an example of this kind of investment, I would
like to appraise the study done by Araújo [5]. This is a study con-
ducted only by civil servants that had the need to come up with a
standardization to be able to conduct their jobs, and that were kind
enough to produce an academic paper with their findings. What
makes this a rare example, is that no university was involved in
the study, and having a study publish that does not comes from
academia is a rare feat in Brazil.
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