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ABSTRACT
This article presents a structured workflow for the development of
data-based analysis in the public sector, from the identification of
the institutional challenges to evidence-based decision-making. The
proposed process organizes the steps around three main profiles -
public manager, administrator and data scientist - and integrates
data governance practices, LGPD compliance and reproducible ana-
lytical processes. The technical method for adding new analytics to
the institutional platform is also detailed, involving the preparation
of scripts, the use of machine learning models and the publication
of analytical products with automated visualizations. The proposal
contributes to standardization, transparency and efficiency in the
adoption of analytical intelligence by public bodies, promoting
evidence-based decisions.
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1 Introduction
The huge increase in the volume and speed of data, coupled with
the growing demand for automation, has made Big Data technology
an efficient solution to many of today’s challenges, including public
management. This technological transformation has contributed
to the popularization of Big Data systems. The development of
software systems incorporating Big Data components is on the rise
and is being exploited in various sectors to aid decision-making.
Big Data systems comprise scalable software technologies in which
large amounts of heterogeneous data are collected from multiple
sources, managed, analyzed and delivered to end users and/or exter-
nal applications [8]. These systems have brought several challenges
to software development, for example, challenges related to gover-
nance.

The growing demand for evidence-based decision-making in
public agencies has driven the adoption of Big Data systems and

intelligent analytical solutions. The strategic use of data has be-
come a key differentiator for modern public management. The
ability to transform large volumes of data into useful analytical
products allows public managers to make more precise, efficient,
and transparent decisions [5]. However, this process requires a well-
structured workflow of interaction between different institutional
and technical actors, respecting governance and data protection
standards, such as the General Data Protection Act (LGPD).

Data analysis is used to extract hidden insights and information
from academics, practitioners, and managers to encourage decision-
making in smart cities. In this context, Big Data analytics stands
out as a crucial enabler for data-driven decision-making. Studies
[1, 7, 16] have demonstrated the benefits of data-driven decision-
making and its positive impact on organizational productivity.

Governments and municipalities are implementing smart city
projects to address challenges in education, healthcare, social ser-
vices, and more. These projects generally aim to provide citizens
with a better quality of life. Given the challenges faced by the city
of Fortaleza, data collection and analysis are essential to diagnose
problems and support the decision-making of municipal managers.
Through intelligent analysis of these data, it is possible, for ex-
ample, to improve the quality of services provided to citizens and
predict the impacts of changes in urban infrastructure. Therefore,
it is necessary to create a reference process for data analysis in
public agencies, describing the entire workflow, from identifying
challenges to decision-making.

This article presents a governance process for developing Big
Data systems in public agencies. This process presents a workflow
for data analysis in public agencies, from problem identification
to decision-making. It also details the technical method for adding
new analyses to the institutional platform, led by data scientists.
The goal is to demonstrate how structured processes enable secure,
action-oriented data with data governance.
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2 Big Data for Evidence-based Public Policies
Big data and data analytics are new paradigms in public administra-
tion practices. When implemented correctly, they produce positive
results in public administration, including effectiveness, efficiency,
and citizen satisfaction [3]. These advantages result from a consider-
able increase in the accuracy of decision-making, whichmeans man-
agers can make more accurate decisions based on facts rather than
assumptions. Evidence-based decision-making, in a management
context across all sectors, is described by [6] as “...a dynamic pro-
cess through which evidence is obtained, interpreted, and used as a
basis for decision-making”. Evidence must be generated through a
rigorous process and must be relevant to the context in which it is
invoked.

Currently, various aspects of human life can be stored in data
form. As people’s lives become increasingly digital, the amount of
electronic data created globally is increasing. By combining this
information with Big Data methods, this vast amount of data can
be stored, processed, and transformed into information that helps
public administration implement more efficient policies [11].

New methods of collecting, storing, and processing data to im-
prove its accessibility, maintainability, and visualization are being
developed simultaneously [13]. New analytical and logical tech-
niques are also being actively developed. The ability to analyze
data has reached unprecedented heights due to advances in infor-
mation technology, both in terms of hardware and software [14].
The availability of data and innovative approaches are increasingly
understood in the public and corporate sectors [18]. Several public
administrations have implemented big data strategies or policies.
In terms of efficiency and effectiveness, big data and strategies for
using it are emerging phenomena in the management landscape
that yield excellent results [10].

New big data analysis techniques can help governments better
understand their population’s behavior and improve public services
[9]. According to contemporary research on the topic, big data can
be used in a variety of ways to improve public sector outcomes in
areas such as health, education, social welfare, etc. This includes
increasing government efficiency and effectiveness, making more
informed policy decisions, and providing better services based on
data and scientific evidence [15].

3 Related Work
Although the focus is conceptual, [4] presents clear guidelines for
implementing a Data Mesh. The article emphasizes that a successful
Data Mesh implementation requires clearly defined roles, with de-
centralized responsibilities, but aligned by organizational standards
and policies. The article also emphasizes the Data Product Lifecycle,
each data product in the Data Mesh is treated as a software asset,
with a different structured lifecycle. Furthermore, the author rec-
ommends, interoperability between domains and systems is critical
in Data Mesh, especially in public environments where there are
legacy systems and multiple sources.

In [17], data governance is treated as one of the fundamental
pillars for the success of a self-service data platform in a Data Mesh-
oriented environment. The proposal goes beyond technical controls
and is structured on three main fronts: roles, policies and auditing,
with specific architectural decisions for each. The article highlights

the importance of clearly assigning roles within the data fabric,
aligning them with the decentralization proposed by Data Mesh.

The work [12] is based on the modern concept of Data Mesh,
which breaks with traditional centralized data management mod-
els (such as data lakes or single data warehouses) and adopts a
decentralized approach. This means that instead of having all the
data centralized in a single technical team, each business domain
(such as transport, public works, government procurement, energy,
etc.) is responsible for its own data products. Each domain acts as a
producer of data (e.g. tender contracts, construction schedules) and
also as a consumer of data from other domains (e.g. the construction
sector can use climate risk data from the environmental domain).

The cited articles share common ground with this work, particu-
larly their emphasis on decentralized governance, data products,
and autonomous domains within the Data Mesh framework. How-
ever, this work differs in its procedural approach, the way it defines
the challenge, the formalization of operational roles, and its con-
crete applicability to the Brazilian public sector.

4 Context
At the City Hall of Fortaleza, the Planning Institute of Fortaleza
serves as one of the main municipal agencies, with the mission of
producing knowledge, monitoring and evaluating public policies,
coordinating strategic planning, and fostering innovative initiatives.

To guide the capital’s urban development, the City Hall devel-
oped a strategic plan with short, medium, and long-term goals,
structured around a vision that extends to 2040. This effort resulted
in the creation of Fortaleza 20401, a participatory strategic plan
that seeks to integrate physical and territorial development with
social and economic progress. The initiative promotes discussions
about the city from various perspectives, involving different sectors,
territories, and levels of government. Among the topics addressed
by the plan are urgent issues such as childhood vaccination, infant
mortality, and prenatal care.

Among the challenges identified, early childhood care stands
out, with a special focus on children aged from zero to six. Because
it is a cross-cutting area, it requires integrated actions across health,
education, social assistance, and other sectors. In this context, con-
sidering the challenges faced by the city and the strategic role of
Fortaleza, the use of data collection and analysis as diagnostic and
decision-making tools becomes essential. Intelligent data analysis
enables the improvement of public service offerings, contributing to
improving the population’s quality of life. Therefore, it is essential
to have a robust infrastructure to collect, store, and process data
from various sources.

In this scenario, the Big Data Fortaleza platform2 was developed,
focused on analyzing data related to early childhood public policies.
The platform allows for the continuousmonitoring of key indicators,
ideally aligned with international standards, providing a solid basis
for data- and evidence-driven decisions.

In the area of education, ensuring access to daycare centers and
schools specialized in early childhood education became a priority.
In the health field, comprehensive care for pregnant women—from

1https://fortaleza2040.fortaleza.ce.gov.br/site/
2https://bigdata.fortaleza.ce.gov.br/



Reference Process for Integrating Data Science Workflows and Governance in
Big Data Systems ISE’25, September 23, 2025, Recife, PE

Identify a challenge 
related to the Public 

Agency

Making decisions 
about the challenge

Analyze data 
products

Register the challenge 
on the platform and 
request the analysis

Identify and request 
necessary data

Process and analyze data 
to answer strategic 

questions

Register the 
resulting analyses 

on the platform

Define access 
profiles for each 

analysis

Ma
na

ge
r 

Pu
bli

c
Da

ta 
Sc

ien
tis

t
Ad

mi
nis

tra
tor

Pu
bli

c D
ata

5 whys 
workshop Data Canvas

Is the data already 
available?

No

Understanding the 
context of the 

challenge

Identify strategic 
questions and data 

products

Yes

Workshops 
and meetings

Evaluate and 
validate the results 

with the public 
manager

Action Plan

Is it private or 
sensitive data 

according to the 
LGPD?

Pr
iva

te 
da

ta Flow of internal actions
Flow of actions between 
actors
Association with artifacts

Artifacts or strategies

No

Check data privacy 
and non-disclosure 

agreement

Collect the requested 
data

Provide a properly 
anonymized dataset

Yes

Obtain data from the 
public agency

+

Pro
ce

ss:
 W

ork
flo

w 
an

d A
cto

rs 
in 

Big
 Da

ta 
Sy

ste
ms

Figure 1: Process: Workflow and Actors for Big Data Systems in the Public Sector.

prenatal to postpartum—and newborns, with a focus on vaccina-
tion, was identified as essential. In the context of human rights and
social development, it was necessary to identify families in vulner-
able situations, including those experiencing homelessness, so they
could be supported through social benefits. These actions aim to
reduce inequalities and ensure access to services and fundamental
rights, especially for children and pregnant women.

5 Process: Workflow and Actors for Big Data Sys-
tems in the Public Sector

Figure 1 details the workflow for developing analyses in Big Data
systems, aimed at public sectors, highlighting the main players in-
volved, the actions and the interaction between public and private
data, in accordance with the rules of the LGPD (General Personal
Data Protection Law). The workflow is organized into five horizon-
tal bands, representing the different roles (actors), such as Public
Manager, Administrator and Data Scientist, as well as types of data
(e.g., Public Data and Private Data). It also follows a process, from
identifying a challenge to making a decision based on data.

The process begins with the Public Manager, who is responsible
for identifying a relevant institutional challenge. This challenge
must be aligned with the body’s strategic needs. Two workshops
are used to structure this phase [2]:

• 5 Whys Workshop: an investigative method that seeks to
identify the root causes of the problem presented;

• Data Canvas: structures the problem into strategic questions
and defines the expected data products (indicators, analyses,
reports, etc.).

These inputs are essential to ensure that the analysis has focus,
value and concrete applicability. Once the scope has been defined,
the Administrator is responsible for registering the challenge on the
institutional analysis platform and formalizing the analysis request
to the data science team.

After formalization, the Data Scientist plays a central role in
converting strategic questions into visualizations (analytics). Their
activities include: Understanding the context and technical depth of
the proposed challenge; Identifying and requesting the necessary
data, based on the requirements of the problem; and Checking
the availability of the data. If already available, the data scientist
proceeds with processing and analysis. If not available, he/she
formally requests the data from the responsible public agency.

Generally, in public sectors, we have public data and private or
sensitive data, so the process adopts two strategies to deal with
each case. If the data identified is public or non-sensitive, the flow
is simplified, so the data scientist obtains the data directly from a
public agency. In accordance with good practice, the data scientist
processes and anonymizes this data. He/she then make it available
in open or tabular format, ensuring reuse and integration with ana-
lytical tools. In the case of data protected by LGPD or considered
to be sensitive, additional measures are taken, such as the verifi-
cation of confidentiality agreements and privacy terms, in order
to have the controlled release of data only after compliance with
legal requirements. The data scientist carries out secure processing
and rigorous anonymization in accordance with data protection
standards.
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Figure 2: Method: Workflow for Adding New Analyses for Big Data Systems in the Public Sector.

Once the data is available, processed and analyzed, the Data
Scientist participates in workshops and meetings with the public
manager to ensure alignment and validation of the findings. Once
the results have been validated, the analytical products are regis-
tered on the institutional platform. The Administrator defines the
access profiles to the resulting products, guaranteeing governance,
information security and transparency.

With the analyses validated and the products registered, the
Public Manager accesses the results, based on the access profiles
defined. The Public Manager makes decisions based on the evidence
generated, enabling more effective public policies based on concrete
data.

This process promotes integration between technical and institu-
tional areas, with a strong emphasis on governance, transparency
and accountability in the use of data. By structuring all the stages -
from identifying the problem to delivering the analysis - the process
ensures that the data products are relevant, secure and applicable,
strengthening institutional intelligence and evidence-based public
management.

6 Method: Workflow for Adding New Analyses
for Big Data Systems in the Public Sector

Once the analytical product has been requested on the platform, the
data scientist follows a standard technical method that guarantees
the quality, security and reusability of the scripts and models. This
process is divided into two stages: offline and online, as shown in
the Figure 2.

First, the data scientist develops the processing script (processing-
job). This script is developed in Python and aims to clean and pre-
process the raw data. This script must comply with the platform’s
restrictions, but no business logic or modeling is applied at this
stage.

The data scientist then develops the business-job script, which
is developed in Python and aims to apply the analytical logic as-
sociated with the institutional challenge. The data scientist uses
the pre-processed data to produce the expected results. If Machine
Learning (ML) is used, the data scientist develops the Training script
which receives the training data and returns a serialized model and
the metrics used. If prediction is required, the data scientist devel-
ops the Prediction script that applies the model to the input data
and generates predictions.

Once the scripts are ready, the data scientist registers the meta-
data (title, description, type of analysis - static or dynamic). He/she
then uploads the processing-job and business-job scripts. If applica-
ble, he/she uploads the ML scripts (training and prediction). Next,
the data scientist indicates the data sources used from the insti-
tutional catalog, defines the type of visualization to be generated
automatically by the platform (e.g. line graph, bar graph, etc.) and
maps the input and output variables, making it easier to reuse the
model and automate new analyses.

This method guarantees standardization, traceability and align-
ment with good analytical development practices in institutional
environments.
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7 Results and Discussion
From this reference process, the Big Data Fortaleza platform was
developed, focused on analyzing data on evidence-based public
policies. The solution enables continuous monitoring of key indi-
cators, aligned with national and international standards, offering
analysis for data- and evidence-driven decision-making.

With its launch, the platform enabled the integrated analysis
of data from sectors such as early childhood, education, health-
care, social assistance, and distribution of medication. More than
27 dashboards and three automatic notification alerts were made
available, providing public officials with valuable insights for for-
mulating new policies. A concrete example was the creation of
vaccination programs in daycare centers. One month after the plat-
form’s launching, more than 2,000 children had their vaccination
schedules updated.

Figure 3 and Figure 4 illustrate the analytical potential of the
Big Data platform implemented to support public policies focused
on early childhood in the city of Fortaleza. The maps were used to
cross-reference territorial data and support evidence-based decision-
making.

Figure 3 presents a georeferenced map of municipal and partner
daycare centers throughout the city. Each point corresponds to
a service unit, and the colors indicate the vaccination dropout
rate among the enrolled children, classified as green (low dropout
rate), yellow (medium), and red (high). This visualization enabled
us to identify territorial concentrations with greater vaccination
fragility, allowing us to direct specific corrective actions, such as
local vaccination campaigns and intersectoral interventions.

Figure 3: Vaccines per Daycare in the City of Fortaleza

Figure 4 is a choropleth map that displays the number of preg-
nant women by neighborhood, with color gradations indicating the
density of pregnant women in different regions. By overlaying this
data with vaccination dropout rates and daycare center locations,

it was possible to anticipate high-risk areas and plan more effective
prevention strategies, such as strengthening prenatal communica-
tion about the vaccination schedule and prioritizing neighborhoods
with greater vulnerability for health and social assistance initiatives.

Figure 4: Pregnant Women by Neighborhood in the City of
Fortaleza

The integrated use of this information exemplifies how the plat-
form supports the development of more effective and targeted pub-
lic policies, directly contributing to reducing inequalities in access
to health and education in early childhood.

The strategic results presented were achieved through the pro-
cess and method outlined in this article. The Process that contains
the workflow and the actors for big data systems in the pblic sector
strengthens co-accountability and legitimacy of analytical prod-
ucts, in addition to ensuring compliance with the LGPD in cases of
sensitive data, through anonymization and usage agreements. The
method, which is composed of a workflow for adding new analyses,
standardizes the structure and ensures that the analytical products
generated are aligned with strategic objectives and are securely
integrated into the platform. The processed data is made available
in structured formats (tables and metadata in JSON), enabling the
generation of automated analytics and alerts.

In the specific case of analyzing vaccination abandonment and
pregnant women, the process and the method presented in this
paper enabled the following:

• The integration of multiple data sources (education, health,
social assistance);

• The creation of visual products with geographic and seman-
tic breakdowns (such as rates and absolute volume).

In short, the combination of a collaborative, intersectoral process
and a well-defined technical method was essential for transforming
raw data into actionable intelligence, strengthening institutional
capacity to respond to complex social challenges and making public
policies evidence-based.
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8 Final Remarks
The experience report demonstrates that adopting a standardized
technical process for developing analyses, combined with a struc-
tured collaborative process among different institutional stakehold-
ers, is essential for transforming raw data into intelligence applied
to public management. The clear methodology, with well-defined
steps for preparation, processing, modeling, and dissemination of
analyses, ensured the technical consistency of the products de-
veloped, while the intersectoral process included analyses of the
strategic priorities of public agencies, respecting legal and ethical
aspects, such as the LGPD.

This operational arrangement enabled the production of analyti-
cal visualizations, such as maps of vaccination abandonment and
concentration of pregnant women, which served as the basis for ag-
ile, evidence-driven decisions. The collaborative work of managers,
platform administrators, data scientists, and data-driven depart-
ments was crucial in generating a real impact on the population.

We can concluded that, more than a technology per se, it is
the process and the alignment between strategy, technology, and
governance that enables the effective use of Big Data for public
policy. This model can be replicated in other contexts, especially for
public agencies that work with massive data and require evidence-
based policies.
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