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4.1 INTRODUCTION

Information and knowledge use has boosted investigation projects, both in academic environments and business
and govern organizations. We are witnessing the emergence of an informational and increasingly globalized
(Castells, 1999).

It can be said that we are in the cyberspace era, where collaboration, instantaneous and digital fluency are in-
creasingly present in everyday life (Barreto, 2014). Drive by the notion of “data avalanche”, the efforts to gather
information to support business management (Business Intelligence - Bl) have shifted towards Big Data/Analytics

solutions, causing reflections on the actions currently in development.

Since Castells, it is clear that the informational economy proposes the use of data and information to obtain
results, so it appears that we are not facing a novelty in research in the field of information management. The
Information Science field has promoted studies that explore this theme, especially in approaches for information
assets management on the Web in managerial, tactical and operational levels (Velho, 2007; Ribeiro, 2008) and

towards digital curation (Saydo; Sales, 2013).

The identification of standards for metadata, interoperability, sharing, archiving, access, reuse of collection, as well
as the process and intelligent discovery of resources through ontologies and taxonomies, have become part of the
information manager's concerns (Ribeiro, 2014; Saydo; Sales, 2013). In addition to this, the need to preform predictive
analysis in datasets using statistical approach, besides group processing of big collections with data mining and si-
mulation, promoted the displacement of the information manager in B/ to Analytics activity (Velho, 2007; Siegel, 2013),
materialized in data lakes and Dataponds structures (Inmon, 2016). Therefore, it is necessary to establish new paradigms

of knowledge to deal with those extensive collections of intangible and virtual supplies (Levy, 1996).

The investigation is characterized as a descriptive, exploratory research with a qualitative approach, with biblio-

graphic and documentary research and case study (Gil, 2002). Starting from a literature review on initiatives to
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share government data, this report presents the objective, main components of GovData platform and a clipping

for possible uses by different federal entities and public institutions, including Teaching and Research.

In addition to this introduction, this paper presents four more sections: the next one, with the theoretical fra-

mework used as reference, followed by the empirical field, the outcomes, and final consideration.

4.2 SHARING GOVERNMENT DATA USING FAIR PRINCIPLES

To better understand government data sharing, it is necessary to go back a few years to look for landmarks, for since
the launch of the Transparency Portal in 2002, and subsequently the Access to Information Law (LAl - Lei de Acesso a

Informacdo), in 2011, there was  the crystallization of processes of dissemination of government information.

Driven by the movement of access to information catalyzed by the “Letter of Service to the Citizen” and by the
Memorandum on Transparency and Open Government of the American government (Ribeiro; Aimeida, 2011), the
Brazilian government joined the Open Government Partnership (OGP)''* initiative, improving even more the pro-

cesses for dissemination, sharing, and reuse of information produced in the governmental sphere (CGU, 2012).

As part of the plans for the implementation of Open Government partnership, the Brazilian Open Data Portal
has started, with dataset provision on government actions. As a result of a joint project between the government
and the society, represented by standardization bodies, universities and non-governmental organizations, the
portal was supported by actions linked to the National Open Data Infrastructure (Infraestrutura Nacional de
Dados Abertos - INDA). This last effort presented a set of standards, technologies, procedures, and mechanisms
of control necessary to meet the conditions for disseminating and sharing data and public information in the
Open Data model, in accordance with the provisions of the Government Interoperability Project (e-Ping project)
(Ribeiro; Almeida, 2011).

All these initiatives, directed to the use of technologies aiming at optimizing government internal processes,
formed the concept of “electronic government”. As of 2015, the government focus becomes “Citizen-centered”,

a global trend, and itis then called “digital government” (Brasil, [20187]) .

Within the comprehensive concept of digital govern, the need to implement services in the course of Digital
Transformation'® paved the way for some structuring projects, among which GovData and ConectaGov stand
out. They aim , among other things, at facilitating the exchange of information between the public institutions
defined by the decrees 8.789 dated in 2016 and 10.046 dated in 2019 (Brasil, 2016; Brasil, 2019), therefore, the

interoperability among information under the government institutions. GovData initiative focuses on the intero-
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perability through database and ConectaGov, through real-time data exchange. Within the scope of this report,

the authors’ concentration will be given in the evaluation of GovData databases.

4.2.1 GovData Initiative

Decree 8.789, dated June 29, 2016, established the following:

The bodies and entities of direct and indirect public administration and other entities directly or
indirectly controlled by the Union that are holders or responsible for the management of official
databases will make available the access to data under their management to the bodies and entities
of the direct, autonomous and foundational federal public administration interested in accessing data
under their management, under the terms of this Decree (BRASIL, 2016, online).
Later, it was revoked and replaced by decree 10.046, dated October 9, 2019, which maintained the same gui-
delines relevant to this report, namely, the sharing of databases between the institutions and the creation of
Central Committee for data Governance'"’. It can be seen that the orientation for sharing databases, in addition

to raising awareness on efficient management, has acquired legal force.

The report by the Ministry of Planning, Government Transition 2018-2019, presented 15 structuring themes,
including Digital Government. It supports the presentation of the scenario that led to the proposal of GovData
as a solution to enable the continuous access to databases by the institutions, without requiring the permission

protocols through an agreement that would be necessary for each action.

The history of Brazil in providing technological solutions at the service of society is in line with the world scena-
rio, in which several countries have virtually approached the population via remote channels. Some European
countries and the U.S. maintain strategies of Digital Transformation for more than a decade, according to ONU.
Furthermore, in this preparatory report for, at the time, the future government that would take over the country
in 2018, Denmark was the country of reference, for the amplitude of its initiatives, from fully digital services to

data sharing and open government.

It should be noted that in 2020, Brazil ranked firstin Latin America as provider of digital services and, in the Ame-

ricas, it was second Only to the United States (Brasil, 2020).

GovData initiative had as its motivation to meet the need of public managers to define policies based on sufficient
information, reducing the empiricism of such decisions (Brasil, [20187?]). Thus, if the State gathers relevant databa-
ses that can support analyzes to subsidize actions of its managers, then treating the dispersion of such bases and
offer them in a viable way via technologies of access optimize the use of resources and provide more efficiency.
This perception of existence of relevant information, not yet adequately available, and the lack of information by

managers on the other side, form the core of the justification of this initiative.

117 Itis not the objective of this report to discuss possible similarities and differences between the terms data governance

and data curation.
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The interoperability of information in the federal government was the theme of the 4th Nation Forum of Union
Transfer — Sharing, analyze and safety (Brasil, 2019a). At the time, the three components of GovData solution
were presented: data lake, the access tools and the data science. Data lake corresponds to the data lake, a group
of databases that, according to legal determination, must be available for access. The access tools (HUE, Qlik,
RStudio and MicroStrategy) correspond to resources available so users can work with the databases, enabling
from the production of large cross-checking data to dashboards. And, as a methodological support for the use

of databases, the data Science techniques, to guarantee the expected results in the data analysis cycle.

In relation to the actors involved in GovData management, the Digital Government Secretariat of the Special Se-
cretariat of Debureaucratization, Management and Digital Government of the Ministry of Economics is responsible
for the role of Executive Office of the Data Governance Central Committee, which coordinates the activities of the
(Brasil, 2019b). For issues that transcend the scope of data sharing, the Central Committee reports itself to the
Interministerial Committee of Governance, established by decree 9.203, dated in 2017 (Brasil, 2017). Among the
defined roles are those related to data holding (from data manager, data custodians, interoperability platform

manager), and those related to the use (data receiver, data requester) (Brasil, 2019b).

When analyzing GovData features, it is possible to infer that the sharing assumptions pointed out by FAIR principles

can be used with the aim of aligning its structures to the reuse of dataset proposed for C&T field.

4.2.2 FAIR Principles and the requirements for evaluation

The motivation for proposing principles for sharing and reusing data drove the formulation of FAIR principles
(Findable, Accessible, Interoperable and Reusable). In this report, itis assumed that these principles are already dis-
seminated, as recently, there have been different studies covering the FAIR theme in Brazilian universities’ context,

as observed in Henning et al. (2018); in Moreira et al. (2019); in Ribeiro (2019) and in Monteiro and Santana (2020).

In essence, FAIR principles aim at data interoperability and reuse. This is carried out by meeting the requi-
rements below:

a. data and its metadata using persistent and universal identifiers;

b. data and its metadata represented by a formal, accessible, shared and widely applicable language for

the representation of knowledge;

. data and its metadata must have qualified references for other metadata and data. These elements and

their relations need to be described semantically;

d. data and its metadata must have its origin indicated for use and reuse, as well as its transformation

process and its history;

e. data and metadata must be clearly licensed;
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f. use standards shared by communities.
These requirements were carefully analyzed considering initiatives for evaluation identified in (2019), Monteiro
and Santana (2020) and Taco de Bruin et al. (2020). The list of questions used for the investigation was structured

according to the Organizational, Digital Content and technological view.

The Organizational view covered aspect linked to the management infrastructure and data governance, including

the existence of specific politics and profiles suitable for performing management activities

The Digital Content view covered aspects linked to data and metadata, identification strategies, semantic des-

cription and indexation.

The technological view covered aspects of standardization, technological infrastructure and communication

protocol, in addition to collection and provision services.

In addition, when adopting FAIR principles, GOFAIR ([20-]) presents FAIRIfication Process as a way to enable institu-

tions to align their datasets to those principles. This process is organized in the following stages:

a. gather and analyze datasets;

b. define and represent the semantic model for datasets;

c. link data;

d. verify data licensing;

e. establish metadata for the sets;

f. publish resources as FAIR data.
4.3 EMPIRICAL FIELD: SNAPSHOTS OF DATASETS ANALYZED
The Brazilian Social Welfare provides the citizens information about the access to its services, from appointments
and orientation to confirmation and granting of benefits. The virtualization of access to these services via the
Internet, mobile devices and call centers brings even greater enrichment to this topic. To fulfill its purpose, in
addition to the information inherent to its service management, it manages large registers of social information,
which are made up of databases of individuals and legal entities in the country, their civil events (birth, marriage,
death), their working life and related events. These databases have their origin both in their sources and in external

sources provided by other government institutions.

In face of the diversity and correlations between its information, its metadata management is part of its

©

database curation.
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At the aforementioned event, 4th National Forum of Union Transfer - Sharing, analysis and safety (Brasil, 2019a),
21 databases available in GovData platform were presented at the time, among which, the Civil Records (SIRC),
database who's the analysis snapshot will be used.

Figure 1 - Database presentation
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Source: Brasil (2019a).

The National Civil Registry Information System (Sistema Nacional de Informagdes de Registro Civil - SIRC ) is the
digital means to obtain civil data on birth, marriage, deaths and stillbirth, which are sent by the registry offices
aiming, among others, at eradicating the under-registration in the country, qualify other governmental databases,
subsidize public policies and help reduce frauds in granting of benefits and crimes as falsification and human
trafficking (Brasil, [20197]). GovData presents the following data collection:

a. births: identification of the individual, date, and place of birth, date and place of registry, place of residence,
gender, identification of family relation;

b. deaths: identification of the individual, nationality, date and place of death, date and place of registry,
marital status, gender, identification of names of parents, cause of death, date and place of birth, place of
residence, identifier of the social security benefit, occupation;

c. marriage: identification of spouses, nationalities, date and place of the ceremony, date and place of regis-
try, name of spouses’ parents, system of marriage, information on the religious marriage, place of residence,

information on the dissolution of marriage, occupations;

d. history: previous versions of birth, death, and marriage certificate that have been altered in some way;

O
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e. operational: collection data encoding (for instance, code and description of the system of marriage),

services/ registry office register, data on the operations of file upload to feed the database.

Data collection related to birth and death certificates were used for analyzes, due to the need to snapshot this

report as well as its importance as acts that represent the demography of the country.

This investigation did not aim at verifying the correlation of information available to the legislation relevant to the

Civil Registry in the country. Nevertheless, the importance of future studies with this aim is recognized.

The description of dataset available on birth and death certificate is available with the name of the attribute, its
format and extended description, therefore, technical metadata. Information on its update and its custodian are
also available. There is no additional information on related data, not being possible to infer if there is no other

relations or if it is only its omission (CKAN, [201-]).

In relation to present the dataset, it is possible to verify that the last update occurred more than one year ago,
possibly indicating its deactivation. However, it is understood that this fact does not compromise the analysis

proposed in this article, since it is an analysis of the implemented initiative.

The available datasets available on the selected themes, births and deaths, have a significant degree of use for
understanding these phenomena and its dimensions. These are official administrative records that can support
population studies together with other sources from institutions that are recognized in the country, such as IBGE
(IBGE, [201-]). Data related to the place of events can show the population movement in relation to the birthplace
and place of residence. The occupation, age, and gender according to the place of residence have the statistical
potential for historical analysis of deaths. The cause of death, age, gender, and place constitute a group of data

that, when combined, can generate indicators of interest to deepen the reality.

4.4 OUTCOMES

Datasets were analyzed considering what was presented in Section 2. The datasets were categorized and
gathered for analysis by the themes described. Table 1 gathers the main considerations, resulting from the

evaluation process.
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Table 1 - Analysis of the compliance to requirements by GovData

Requirement

Analysis

Organizational

Organizational and personnel structure
defined

Yes. Datasets analyzed are protected by
Dataprev. The company has specific area
for data governance.

Roles and responsibilities defined

Yes. Datasets analyzed are protected by
Dataprev. The company has specific area
for data governance.

Current policies include FAIR principles

No.

Teams dedicated to data management,
metadata, and data science.

Yes. Datasets analyzed are protected by Da-
taprev. The company has specific area for
data governance and for activities related
to data science.

Digital Content

Data and metadata with persistent
identifier

Partially. Data and metadata identifiers
cannot be framed in the concept of persis-
tent ID.

Metadata enrichment

Partially. The metadata model follows the
established by CKAN tool.

Data and metadata retrievable by the
identifier and with standardized, open
and free protocol.

Yes. HTTP.
Especially for metadata - DCAT (CKAN).

Metadata available, even after datasets
are removed.

There was no evidence.

Data and metadata include references
qualified for Other elements (data and
metadata)

There was no evidence.

Data and metadata are licensed

Metadata licensed with Creative Com-
mons. There is no indication for data.

Data and metadata with detailed prove-
nance

It does not have.
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Requirement Analysis

The protocol allows procedure of
authorization and authentication, when Yes.
necessary.

DCAT/RDF metadata with Harvesting Java
Data and metadata with formal, accessi- protocol and comparable to OAI-PMH.
ble, shared and applicable language for
knowledge representation.
Technological Data with HUE/Hadoop and RStudio.

REST architecture.

Data and metadata use vocabularies that

follow FAIR principles No

Partially. They follow local standards to the
custodial institutions, but the alignment
with the VCGE"'® was not recognized.

Data and metadata meet domain stan-
dards

Source: elaborated by authors (2024).

The outcome obtained in the context of the organizational view was satisfactory, since the institutions (Dataprev
and Serpro) that manage the datasets have high specialization, experience and technological resources for the

adequate governance.

There is also a need to prioritize projects that deal with the vision of digital content, since the requirements
linked to the metadata representation and the use of semantic models need to be met in its totality to allow the
adequate reuse of sets available. Another important requirement is linked to the use of persistent identifiers for
accessing data and metadata. The debate about the generation of identifiers for research data can be extended

to encompass government datasets as well.

Similar to the organizational view, satisfactory results were obtained for the technological view. Only the lack of
alignment with the VCGE was pointed out. According to Ribeiro and Pereira (2015), this vocabulary was created

in 2011 and could be in use to improve data semantics.

Finally, after cross-check the requirements in Table 1 with the datasets under analysis, and based on Fairification
Process presented in section 2.2, it as verifies that it can be possible to search for alignments with FAIR principles.
The datasets analyzed and described in section 3 demonstrate the wealth of the relations that can be built from

the information of the civil registry of births and deaths registered in the country’s registry offices.

118 VCGE - Vocabulrio Controlado de Governo Eletronico (Controlled Vocabulary of Electronic Government). Available from:

https://www.gov.br/governodigital/pt-br/governanca-de-dados/vocabulario-controlado-do-governo-eletronico. Access on: 15 Oct. 2020.
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It is understood that the datasets require some level of anonymization to prevent the identification of individuals,
but this transformation is possible in face of the inputs already available and it does not reduce the potential that

these databases have to produce new information.

4.5 FINAL CONSIDERATIONS

Data sharing is essential in the development of collaborative actions for research increase. Sharing data is es-
sential in the collaborative development of actions to increase research. Discussing a topic of recent interest, the
increase in the speed to obtain results is explicit when analyzing the context of projects linked to the development
of coronavirus vaccine (SARS-CoV-2 - COVID-19) and in particular the VODAN project'™.

Reusing data is key element in this increment, therefore, the descriptions in metadata and semantic models are

essential items for proper understanding available datasets.

In addition to the context of Science and Technology, it is possible to infer that FAIR principles are also applicable
in data sharing and government information context. In that matter, the efforts mentioned in this report can
serve as a starting point for better data and information dissemination for the organized Society and Teaching

and Research institutions.

At the time of writing this report, GovData platform is in the institutional site of the Economy Ministry with its three
components already mentioned [see 2.1], however, with no reference to databases available in data lake. This
fact seems to indicate to the authors that there is priority in offering technological resources that provide access

and analysis of data Science than the availability of government datasets.

Finally, this report aims at incorporating to the scientific debate the possibility of engaging Society in the actions
of the open government and in the development of open science. Itis possible to infer that it is a long path; the
first steps taken toward Citizen Analyst (Allemang, 2010; Ribeiro; Almeida, 2011) can now be followed searching
for Citizen Data Scientist (Banker, 2018).
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