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Abstract 

 
In the current socioeconomic context, for organizations to be able to survive and operate in highly competitive 
environments they need to be able to quickly adapt and respond to changes in their business environment. The 
emergence of Industry 4.0 (I4.0) has allowed organizations to increase their competitiveness. With the digitization of 
organizations, I4.0 introduced technological resources that enable the collection and storage of large amounts of data 
at a lower cost. This becomes an important factor since data is one of the most valuable resources for organizations, 
as it allows them to support decision making based on events. However, to extract true value from data and reach its 
meaning, it is necessary to process it and then to make it available to those who need it. It is in this context that the 
present case study emerged, with the objective of consolidating a set of supply chain indicators into a system that 
allows improving the management and transmission of information and, consequently, improving the decision-making 
process. For this purpose, a Business Intelligence platform was created using Microsoft Power BI, whose development 
process and achieved results will be described in this paper. 
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1. Introduction 
Over the decades, societies have been witnessing the emergence of new industrial revolutions aimed at improving the 
productivity of organizations (Sirkin, Zinser, & Rose, 2015). The constant and quick technological and digital growth 
associated with the integration of production systems and information and communication technologies (ICT) has 
enabled the development of new production models and solutions. These aim to offer a faster, more agile and efficient 
response to customer’s requirements (Saucedo-Martínez, Pérez-Lara, Marmolejo-Saucedo, Salais-Fierro, & Vasant, 
2018). Thus, the new industrial paradigm, known as Industry 4.0 (I4.0), has appeared. 
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This new paradigm, Industry 4.0, aims to increase the competitiveness of organizations (Chiarvesio & Romanello, 
2018) by improving the productivity of organizational processes, by strengthening the competitive advantage in the 
market and by looking for new opportunities for innovation («Big data and digital platforms», 2017). Using 
technological drivers such as the Internet of Things (IoT), it is possible to promote real-time communication and 
cooperation between cyber-physical systems (CPS) and humans. This allows the integration of different organizational 
processes and enables decision-making based on decentralized mechanisms in real time (Dalenogare, Benitez, Ayala, 
& Frank, 2018).  

For organizations to be able to survive and operate in highly competitive environments, where changes are rapid and 
frequent, it is necessary to define organizational strategies that promote a quick response to the competitive reality 
that they have to face (Chiarvesio & Romanello, 2018; Strange & Zucchella, 2017).  

Since information systems (IS) are oriented towards centralization and data integration, as well as sharing and 
distributing information, they can be part of the solution in providing the necessary organizational agility in this new 
context (Chaudhary, Hyde, & Rodger, 2017). These systems allow an increased flexibility of the productive systems 
and can support decision-making in real time (Dalenogare et al., 2018). IS are then seen as the main component or 
resource of business processes (Chaudhary et al., 2017) and, consequently, of its digitization.  

However, information flows are often blocked between information subsystems and hierarchical levels. Therefore, to 
promote a flexible and reconfigurable production system, it is necessary to proceed with the vertical integration of the 
ICT systems throughout the different hierarchical levels of the organization (Dalenogare et al., 2018; S. Wang, Wan, 
Li, & Zhang, 2016). 

In the context of digitization, which is the basis of I4.0, there is data. Data represents one of the most valuable resources 
for organizations, as it reflects their actual status and, therefore, supports decision-making based on events and facts 
(Shamim, Zeng, Shariq, & Khan, 2019). With the evolution and development of computing, networks and storage 
capacity, it has become possible to collect and store large amounts of data at a lower cost. However, the main challenge 
that organizations are facing is their ability to process this huge data structure (L. Wang, Törngren, & Onori, 2015) 
promptly and at a reasonable cost, in order to obtain true informational value. It is relevant to note that the important 
aspect is not the amount of data owned by organizations, but what they can do with that data («Big data: What it is 
and why it matters», 2020), and the way they use it to improve decision quality and process speed (Kos̈cielniak & 
Puto, 2015). 

To solve this problem of data processing, the concept of Big Data arose. The term describes an information asset 
characterized by such a high volume, speed and variety of data that it requires specific technologies and analytical 
methods for its conversion into value (De Mauro, Greco, & Grimaldi, 2016). Thus, Big Data seeks to discover hidden 
patterns, correlations and other information contained in data, in order to provide valuable information to decision-
makers, so that they can be more assertive in the decisions they make («Big Data Analytics - what it is and why it 
matters», 2020). 

One of the technologies that aims to respond to this need is Business Intelligence (BI), which is presented as an 
intensive process of transforming large amounts of unstructured data into useful information, and subsequently into 
knowledge (Jain & Sharma, 2018). BI tools analyze and process data in order to provide information to decision-
makers about the organization's past and present status (Sorensen, 2020)  and, based on that, enable them to extrapolate 
and project the future. One of the most widely used BI tools on the market is Microsoft Power BI (Ulag, 2019). This 
tool allows data unification from many sources and the creation of interactive and immersive dashboards and reports 
that provide actionable insights on business results. It is expected that the information available in these reports can 
assist decision-making processes, as well as improving the processes of sharing and communicating it among all 
authorized members of an organization («Power BI», 2019).  

Taking this into account, the present paper has the objective of studying, conceptualizing and developing a Business 
Intelligence (BI) tool that, based on a large volume of heterogeneous, unstructured and highly dynamic data, helps in 
improving decision-making processes in the supply chain environment of Super Bock Group. 

Super Bock Group is the largest Portuguese soft drinks company with its core business based on beer and bottled 
water. Through a multi-brand and multi-market strategy, the group is also present in the soft drinks, wines and malt 
production segments, as well as in the tourism sector. In Portugal, the group is present across the country, including 
centres for production of beer, juices, soft drinks and wines; water extraction and bottling centres; and logistics and 
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sales operations centres. At the international level, the company currently sells to more than 50 countries, totalling a 
volume of sales of 595 million litres in 2018. 

Taking into account the large size and geographical dispersion of the entire group, the heterogeneity and the high 
number of key performance indicators (KPIs) that are followed and monitored on all operational sites, the process of 
obtaining information in time (from this data) represents a very arduous task. This is due to the lack of a formalized 
structure for the treatment and monitoring of all of the group’s KPIs, as well as the lack of an efficient communication 
flow that allows the transmission of its meaning. 

On the other hand, the fact that neither the cause-effect relationship between indicators nor the comparison with the 
goal value for a certain metric are visible also creates difficulties in the decision-making process. This situation leads 
to a waste of time when it comes to analyzing information, as it cannot be immediately interpreted because it requires 
prior treatment. It is in this context that the present work appears, materialized in a BI platform, whose description 
will be the object of this document. It is expected that the implementation of this system leads the organization to a 
data-driven culture. 

To develop the BI platform, a methodological approach with several stages was adopted. The first stage consisted in 
the design of the system architecture, aiming to reflect the main functional requirements. Thus, the identification and 
documentation of the indicator trees of the main areas of the supply chain, and of the relationships between these 
indicators, was carried out. 

In a second stage, all requirements were implemented by creating data reports in Power BI. This step was based on 
the modelling and treatment of the different data tables. 

In the third stage of this methodology, tests to the developed system were carried out, in order to validate the structure 
and confirm results. 

It should also be noted that, after these steps, some training modules took place with the different areas of the supply 
chain and with the potential users of the system. 

Section 2 describes the case study and the respective development of the BI solution, addressing the system 
architecture and its implementation in Power BI. This section concludes with the training of different users and with 
the mapping of the data refresh and maintenance processes of the system. Section 3 presents the results of 
implementing this solution in Super Bock Group. Finally, in the last section (section 4) the conclusions and limitations 
of this work are presented, as well as perspectives for future work. 
 
2. Using Microsoft Power BI to implement a decision support system - a Business Intelligence 
solution 
In order to explain the approach presented in this work, this section will be divided into two distinct parts: the first 
one that corresponds to the design of the system's architecture; and a second one, in which the implementation of this 
architecture in Microsoft Power BI is discussed. 

2.1. System architecture 
The identification of the system requirements was carried out as a first stage for the system architecture’s design. For 
this purpose, a series of meetings were held with stakeholders, specifically with all directors, in order to understand 
the current works of the information flow and to identify the problems associated with it. This stage was designed to 
establish the objectives that the system should achieve. This first step was important to minimize the occurrence of 
potential risks associated with a lack of communication and potential disparate understandings between all those 
involved, which could lead to an incorrect specification of the system requirements (de la Vara, Sánchez, & Pastor, 
2008). 

As shown in Figure 1, the company's information flow is described in two directions that follow the organizational 
hierarchical scheme, in which the ‘request flow’ and ‘response flow’ are identified. In the downward direction of the 
hierarchy pyramid (request flow), information is requested. In the opposite direction (response flow) information is 
transmitted to whom requested it. For confidentiality reasons, the image presented is only included as an example. 
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Figure 1 - Information flow between different hierarchical levels at Super Bock Group 

 
Observing Figure 1, there are three distinct hierarchical levels, which correspond to three types of actors that intervene 
in the system. The first level is the Supply Chain Director, responsible for monitoring a restricted set of indicators that 
report a macro and global view of the organization. In the second level are the directors of the different areas, 
following, each one of them, a group of more specific indicators that report on the status of their area. Finally, in the 
third and last level are the employees responsible for processing data. It is at this level that all operational monitoring 
and control of the indicators is carried out. It is then possible to observe the existence of different information needs, 
which implies that the system should be able to adapt and provide only relevant information to the user who is using 
the system. 

After understanding how the company's information flow works, a second iteration took place, where meetings were 
held with the remaining stakeholders (including all those responsible for processing and transmitting information). 
Meetings were conducted following the downward direction of the hierarchical pyramid, to allow the main KPIs 
(indicators that represent a global view of the entire organization) to be found, as well as the details of these indicators. 
Therefore, the first meeting was held at the highest level of the hierarchical pyramid, as it is at this level that macro 
indicators that support strategic decision-making are defined. With this restricted set of indicators, it becomes simpler 
to map the information flow that allows obtaining these metrics. After this phase was completed, meetings were 
scheduled with the next hierarchical level, in which the low-level indicators (or sub-indicators) that support the macro 
KPIs were analyzed. Besides, other important indicators supporting operational areas were identified. Finally, at the 
level of those responsible for data treatment and processing, the elements that are part of the aforementioned indicators 
(such as variables or components) were analyzed, as well as their calculation formulas and the data source. 

The conclusion of this stage resulted in the Requirements Specification Document (RSD). This document contains the 
requirements identified along this process (which resulted in obtaining a set of KPIs), as well as the cause-effect 
relationships between these indicators and their grouping by departmental categories. Flowcharts were used to 
graphically represent the relationships between indicators. In this context, five indicator trees were identified that 
represent a grouping by departmental or functional category, as follows: services, quality, people, environment, and 
costs. 

Figure 2 exemplifies one of this stage’s results, the Services Tree, with the main indicators that constitute it. In this 
tree, nine KPIs related to the services and logistics area were identified, which represent a macro view from this 
organizational area. In addition, the different levels of specification of the indicators are also visible, which makes the 
cause-effect relationship between them to be perceivable. In other words, a change in one of these indicators placed 
at a higher specification level will influence and explain the result of the macro indicator. 
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Figure 2 - Services Tree Architecture 

 
This stage was concluded with the validation of the different diagrams representing the functional requirements of the 
system (from the perspective of information visualization). The use of a graphic structure, such as the flowchart, was 
very useful in this stage. It allows showing, quickly and clearly, to the other involved parties of the project, the 
proposed structure, which contributes to a better understanding by all parties. 
 
2.2. Indicator trees implementation in Microsoft Power BI 
After the definition of the system architecture discussed in section 2.1, the system implementation stage was carried 
out, based on Microsoft Power BI. 

Microsoft Power BI is a set of software services, applications and connectors that enable transforming data into 
information. This tool is composed of three main elements - the Power BI Desktop, the Power BI Service, and the 
Power BI Mobile -, which work together to allow the creation, visualization, interaction and sharing of data across 
various types of devices. The Power BI Desktop imports and processes different data sources in order to create reports 
that are later published on the Power BI Service. This is a cloud service that allows the storage, visualization, sharing 
and creation of new data visualizations from the reports already published. Finally, Power BI Mobile allows users to 
access and interact with the reports on their mobile devices («Microsoft Power BI Guided Learning», 2020). 

Considering that the objective of this project is the creation of a BI system that allows the uniformization of different 
data files to enable their treatment and subsequent information production (KPIs) to support the decision-making 
process, the focus of this section is: 

a) Data preparation 

i. Data files import 
ii. Data classification 

b) Data modelling 

a. Establishing connections between data tables 
b. Creating calculated measures 
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c) Data visualization creation (i.e., data reports) 

d) Data reports validation 
 
2.2.1. Data preparation and modeling 
This step aims to import and process files in order to create data tables that will support the Power BI model. This 
software allows connection to several data sources, such as Office files, SQL servers, SAP system, cloud services, 
among others («Microsoft Power BI Guided Learning», 2020). In this project’s specific case, most data files imported 
into Power BI are in Excel format, although there are also some data files from the SAP system. 

Considering the diversity of files and data formats that exist in the organization, in a first step, it was necessary to treat 
these files in order to standardize them. Usually, when importing data tables into Power BI, they are not structured in 
a way that the software can interpret them. This is because Power BI interprets data tables as sets of attributes that are 
defined by the different table columns («Microsoft Power BI Guided Learning», 2020). Therefore, it becomes 
necessary to transform these data tables, removing all the “noise” that exists in the data sets and arranging them 
according to attributes that are expressed by the columns of these data tables. This process results in obtaining data 
tables that can then be used by the application to extract information through its interpretation and processing. 

In a second step, the data types (i.e., text, integer, decimal number, date, etc.) of each one of the attributes were 
classified. This classification is essential for the system to be able to interpret and use all different attributes to generate 
information, guaranteeing data integrity  («Microsoft Power BI Guided Learning», 2020). 

After importing and processing the different data tables, it is necessary to establish the relationships between these 
tables. For this, the key and foreign attribute(s) should be identified, in order to create a logical connection between 
different data sources («Microsoft Power BI Guided Learning», 2020). 

Considering that each visual element of a Power BI data report generates a query that is performed on the data model, 
in order to allow the user to filter, group and summarize the data, it is necessary to model Power BI so that relationships 
between tables allow these dynamics. For this project, a relational model was adopted based on the star schema model. 
This model uses a central table, called fact table, which is linked to the adjacent data tables, usually called as dimension 
tables («Understand star schema and the importance for Power BI», 2019). However, some exceptions were made to 
this star schema model in order to meet the specific needs of the organization. 

Thus, the implemented model contains a central table where filters are applied and a set of adjacent tables that respond 
according to restrictions applied to the central table. This way, the remaining tables are also filtered for the same 
conditions as the central table. The model allows all data tables to be used and processed to provide the desired 
information. 

In addition to this, the production of data visualization reports requires calculations on data to provide the desired 
metrics or indicators. This is possible with the use of three available tools in Power BI: measures, columns and 
calculated tables, which can be defined according to needs. Although they have different purposes, all of them allow 
calculations to be performed on the data sets, using the DAX (Data Analysis Expressions) language («Microsoft Power 
BI Guided Learning», 2020). However, after being categorized, calculated measures are the tool that makes it possible 
to show, for the data report user, the value obtained with these calculations. 
 
2.2.2. Data report creation and validation 
The visual elements of Power BI enable the visualization and presentation of data in an appealing way, through a 
variety of elements, such as graphs, tables, matrices, maps, among others («Microsoft Power BI Guided Learning», 
2020). These elements can be used in report building. 

For each indicator tree, several graphic panels were created to respond to the different needs identified in the 
requirements analysis stage. On the first page of these reports, the flowcharts obtained in the system architecture 
(which show the indicator tree) were represented. The remaining pages of these reports, called detailed views, have a 
set of graphs, tables and other elements that are intended to detail and follow up on a specific topic. In Section 3 an 
example of the report created for the Services Tree is presented. 

After completing the model implementation and data report in Power BI, the system was submitted to a period of 
experimentation. In this stage, tests in a real environment were performed by collaborators from different areas and 
hierarchical levels of the organization. Then the data structure of the reports was validated. Therefore, it was verified 
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whether the system met the real needs of the organization (regarding the provided information). This step was carried 
out to ensure the integrity and correctness of the calculation formulas used on the data sets. 
 
2.3. System use, update and maintenance 
Throughout this project, a set of training sessions were held for all the users, in order to explain the importance of 
using this tool, as well as to give them the necessary knowledge on how to use it. 

It is expected that users will not only be able to consult the information provided by the Power BI reports, but also to 
be able to create additional reports (from the data sets that have already been processed and published in the Power 
BI Service) that better respond to the specific and individual needs of their role in the company. This way, it is possible 
to keep information standardization, as all employees are using the same data sources that are available in the Power 
BI Service. In addition, as these modifications are made in the Power BI Service (a cloud service), they will only be 
saved for the user who created them (unless the user wants to share them with third parties). Consequently, there are 
no changes to the data reports published for the entire organization. 

Whereas the developed system aims to support the organization's management, the indicator trees reflect the 
organizational data up to the monthly period before the present (i.e., until month n-1). Therefore, these trees need to 
be updated every month, with the previous month closing. In this sense, to ensure the data refresh of the system, it is 
necessary to guarantee the extraction and, later, import of all data files in Power BI. Under these circumstances, the 
data refresh flow was mapped in order to identify and document the different activities that need to be performed to 
ensure the efficient execution of this process. Besides, the different areas of business involved and their responsibilities 
in the process were also identified. 

To design and study an efficient and robust way to carry out the data files refresh, BPMN 2.0 was used. This tool 
assisted the process of reflection and analysis of the activities to be performed. Through successive iterations, the 
process has been improved by removing activities that do not add value (leading to a waste of time and resources). 
The goal of this process is to obtain a flow that allows efficient coordination and communication between all the 
involved areas. 

With regards to system maintenance, considering that the needs for visualization and use of information may vary 
over time, it is necessary to ensure that data reports are continuously reviewed. Given the large number of people, 
functions, areas and operational sites that use this system, it is necessary to ensure that the information provided is 
relevant, and assists and supports decision-making. Therefore, the continuous improvement of the developed system 
is crucial to enable the identification and gradual elimination of waste in the information processes, offering a higher 
value (i.e., the produced information) to the user of the system. 

In order to ensure that all suggestions for improvement of the system are analyzed and efficiently implemented (if 
approved), a mapping of this change request process was carried out. For this, the BPMN 2.0 tool was used. 
 
3. Results 
By implementing the developed system based on Power BI, it was possible to integrate an extended set of indicators 
from Super Bock Group's supply chain into a single central repository or database. Tables 1 and 2 illustrate the 
dimensioning of the implemented system. These tables show the number of indicators that are monitored per indicator 
tree, in their different levels of detail (Table 1), as well as the number of files or databases (BD) which are used and 
integrated with the system (Table 2). 

Table 1 - Number of indicators per level of detail 

Tree L1 L2 L3 L4 
Costs 7 19 38 1883 

Environment 9 35 49 0 
People 6 6 39 45 
Quality 5 9 31 1222 
Services 9 32 60 183 
TOTAL 36 101 217 3333 

Table 2 - Number of data files integrated in the system 

Tree No. Files 
Costs 14 

Environment 18 
People 6 
Quality 11 
Services 23 
TOTAL 72 
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As can be seen in Table 1, at the L1 level of detail, 36 indicators are present, distributed among the different trees. 
These indicators were considered as key indicators (KPIs), as they represent a macro and global view of the group. 
L2 level contains the breakdown of these KPIs, totaling 101, with the largest number in the Environment Tree (35), 
followed by the Services Tree (32). Since the third and fourth levels of specification (L3 and L4 levels) are a 
consecutive breakdown of these levels of detail to a higher degree, only the most relevant sub-indicators, for 
monitoring the group as a whole, have been placed in the tree view. The rest were represented in the detailed report 
views. Thus, at the L3 level, a total of 217 indicators were placed, with the largest share for the Services Tree (60). 

It should be noted that, to implement the described system, it was necessary to consolidate 72 files from which the 
different data sets come. Considering the magnitude of the present project, some results will be illustrated below, from 
the perspective of the system visualization. Figures 3 and 4 represent two of the pages that belong to the report 
developed for the Services Tree. Due to confidentiality, these images are merely illustrative, in which the names of 
the indicators were hidden. 

As can be seen in Figures 3, 4 and 5, these reports contain multiple pages to adequately respond to the different needs 
identified during the requirements analysis. The reports present, on a first page, the indicator tree (Figure 3) in which 
the KPIs that report on the overview of the entire organization are represented. The remaining pages of the report 
provide detailed views on certain indicators (Figure 4 and 5). Each page corresponds to the analysis of a specific theme 
or indicator, in a more operational perspective and, therefore, on a much higher level of detail. This multi-page layout 
is intended to provide a tree of indicators that contains only the most relevant and necessary metrics from the group 
management point of view. This allows users to have an immediate perception of what points require special attention. 
If users want to carry a more in-depth analysis of a given topic, they should then check the respective detailed view. 

 
Figure 3 - Services Tree 
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Figure 4 - Detailed view 1 

 
Figure 5 - Detailed view No. 2 

 
Concerning the tree diagram visualization (Figure 3), the report presents a panel of indicators to support the decision-
making process. This tree view contains several levels of detail on the indicators, intending to only show the essential 
points for monitoring the group's activity. Also, these different levels of detail aim to represent the cause-effect 
relationships between indicators, allowing users to have a more practical and immediate notion of the implications 
that one parameter can trigger on another. 

Colored or chromatic signs, like traffic lights, were also placed next to the indicators, so that each indicator’s result 
was immediately perceptible in relation to their objective value. Thus, indicators that present a negative result in 
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relation to their objective are signaled in red, which means they should be the focus of priority attention. Those 
indicators showing a result within the desired range are represented in green. Finally, indicators that do not have 
objective values are shown in gray. This three-colored graphic scheme intends to visually manage information, 
improving perception and speed in identifying indicator deviations. As an example, and as can be seen in Figure 3, 
indicator 8 is in red, which means that, for the selected months, there is a deviation from this parameter concerning its 
objective value. 

Therefore, narrowing this indicator to its next level of detail, it is possible to verify that indicator 8.3 has a significant 
difference compared to its objective, which explains the deviation of the macro indicator. If this indicator is also 
broken down into its constituents, it appears that indicator 8.3.2 is showing a large deviation from its objective. Once 
the tree structure shows the cause-effect relationships between indicators, it is possible to immediately see that the 
situation described in indicator 8.3.2 reflects the root cause of the problem shown in the macro indicator (indicator 8). 
Thus, a correction in indicator 8.3.2 leads, consequently, to the correction of indicators 8.3 and 8. 

It is then possible to conclude that a BI tool, such as this one, can assist the organization not only in obtaining critical 
information about the current and past status of the organization, but also in decision-making with intervention in the 
prioritization of main operating points that the organization should pay attention to. 
 
4. Conclusion, limitations and future work 
This paper presented the process of developing a BI solution conducted at Super Bock Group. It aimed to consolidate 
the different operational indicators of the entire Supply Chain in a single central repository, in order to be able to 
process all data and generate information on the group's activity status. 

The implementation of a system of this nature allowed different collaborators access to relevant information and 
supported their decision-making, regardless of their location and time of access to the information. In addition, with 
the centralization of the different sources of information and their different formats (Excel files, relational databases, 
etc.), it allowed to improve not only data processing, but also information quality and the speed of its communication 
to decision-makers. This possibility is explained by the fact that data and information started to flow automatically 
and as needed through an automated process. Thus, the necessary and requested information is permanently available 
to be consulted by all authorized users. 

As the developed system aims to support the organization's management, the indicator trees reflect the organizational 
data referring to the previous monthly period. Therefore, it is necessary to update the indicator tree reports every 
month. Power BI has a great advantage on the matter of refreshing data tables, as the different tables already contain 
previously defined format masks, so refreshing all information becomes much simpler. In this case, it is only necessary 
to refresh the corresponding data sources, so that Power BI, as a result, refreshes all data tables automatically. With 
this mechanism, a significant improvement is also achieved in the speed of obtaining information, since it is no longer 
necessary for employees to process, manually, all data files. Moreover, once different employees no longer need to 
process data, they have more time to perform their core tasks, so they no longer have to perform tasks that may be of 
non-added value. Finally, the automatic processing of data ensures its consistency, as the different stages of calculation 
and transformation of databases are no longer subject to errors and/or different interpretations by human agents, 
guaranteeing the integrity of the results. This situation avoids wasting time and/or additional resources for the 
correction and/or verification of potentially flawed information. 

On the other hand, considering that Power BI enabled the creation of reports that contain the main KPIs of the entire 
group, it can also be concluded that this system has improved the quality and speed of decision-making. This is because 
the knowledge of the organization's historical and current status contributes strongly to projecting its future. 

With the visual management of information, it is possible to immediately understand the status of the metrics, and 
based on that, act in real time. In addition, visual management also makes it possible to quickly understand the cause-
effect relationships between indicators, helping the system’s users to prioritize strategic and organizational decisions. 
As a result, the application of visual management mechanisms allows to eliminate the excess or overload of 
information contained in reports, which represent a waste of analysis time. 

As mentioned, to guarantee the sustainability of this system, the system's update and maintenance flows were mapped 
to identify the different actors in the process, their responsibilities and how it operates. In addition, monthly update 
manuals have been created to describe, in detail, the different steps that should be followed to correctly refresh all data 
tables in all reports. 
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For this project, some files that were imported into Power BI as a basis for calculating certain indicators are working 
files from the operational areas, so they are open to changes in their structure that result from the individual needs of 
these areas. As Microsoft Power BI applies a set of pre-established steps for data processing, the situation described 
above may constitute a limitation to automatic data refresh, leading to a do-over in order to verify, every month, the 
conformity of these files so they can be imported into the system. 

Considering this limitation and aiming to automate the process of refreshing data files, it is intended, as future work, 
to migrate these work files to an information system that will guarantee the data integrity and structure of the files. It 
is intended that Power BI is connected directly to this information system, so that data refreshes can be carried out 
automatically and on a scheduled basis. This will improve the required time to update the system. 
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