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Abstract: The use of indicators is increasingly common, as they allow the visualization and analysis of useful data to 

assist in decision-making and planning. In this context, this article aimed to evaluate the process of automating 

indicators in the area of innovation in a multinational company located in Brazil, a transformer manufacturer. To this 

end, the themes of indicators and the application of Business Intelligence (BI) and process automation for project 

manager functions were conceptualized. The action research methodology developed automated indicators to facilitate 

decision-making and improve the productivity of the project team. These results also allowed for the improvement of 

visual and systemic management, by presenting all current projects and information on the occupancy rate of each team 

member, in addition to real-time control of whether goals are being achieved in the company. Thus, it was evident that 

centralizing data helps managers make more assertive decisions and the case reported can be replicated to other 

industrial sectors. In the academic sphere, the research also contributed to the evolution of the topic of project 

integration, automation and visual management of indicators using the Power BI tool. 

 

Index Terms: Project management, KPI, Process automation, Visual Control, productivity 

 

 

1.  Introduction 

Change processes are increasingly necessary to keep up with innovation. According to [1]data is what allows 

integration between the physical and cyber worlds and, with the advancement and presence of technology, the need for 

the industry to adhere to innovation initiatives was realized. According to [2], innovation is driven by the ability to 

establish relationships, detect opportunities and take advantage of them. With the advent of the fourth industrial 

revolution, the integration of intelligent machines in production and throughout the production chain is necessary. Thus, 

the importance of knowing how to manage projects so that they bring significant results to companies also arises, as it is 

not enough to execute, it is necessary to understand where to apply efforts and meet the scope requirements of time, 

quality and cost [3]. 

This work was motivated by the identification of some problems, which were also highlighted by [4], among them 

the lack of standardization of processes, the absence of indicators, information centered only on people, lack of sharing 
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of project learning and the lack of a bank of lessons learned. 

The PMO (Project Management Office) denotes the structure responsible for improving aspects of an organization 

in relation to projects, advising managers and teams to conduct them [5]Given the assigned functions, it is essential that 

the professional helps visualize what is being carried out, in addition to an overview of the sector, so that decisions can 

be made based on tangible data. Given this context, the general objective of this article was to automate indicators from 

the Research, Development and Innovation section of a transformer company located in Brazil, to assist in decision 

making, in addition to exposing real data on the team's performance and the evolution of projects. developed. 

Business Intelligence (BI) tools, project management platforms and programming languages were analyzed in the 

process of choosing them for application in this work, analyzing the advantages and disadvantages of each one. As a 

choice, the Power BI software, developed by Microsoft, acts as a facilitator of the process of exposing useful data and 

was chosen for the development of this project. In essence, Power BI contemplates a system that uses artificial 

intelligence to process information from the integration of different data sources, in order to provide reliable indicators 

that are highly useful for business. 

The motivation for this study derived from concerns of the company where the action research was developed. 

Currently, the organization is experiencing delays in more than 60% of projects, due to the lack of visualization of each 

member's occupation. Demands arrived and were allocated without strategic consideration, causing overload on the 

project team and an imbalance of tasks. Furthermore, before the work was developed, there was no indicator system to 

monitor the team's performance. 

One of the originalities of the work is expanding the benefits of project management for the small, medium and 

large electrical transformer sector. Thus, the automation of these processes helps managers in making decisions, 

provides support to the Planning, Development and Innovation and Digital Products department. In the academic field, 

there is benchmarking regarding the indicators suggested to monitor improvements in real time in a visual way, 

including who the project members are, the status of the project itself, tasks completed on time and late, hours dedicated 

to the project, tasks priorities, impacts, risks and action plan for each project. These results reduce the gaps highlighted 

by [6] regarding innovation management barriers, including that almost half of leaders do not know what tools they 

need to enable creativity and innovation in companies, that is, related to the lack of structure. 

The work is structured into six sections, in addition to this introduction. In section 2 we have a description of the 

methodology with the theoretical search for documents in databases and their analyses. In section 3 there are theoretical 

concepts about indicators and Power BI in the context of project management. Section 4 presents the steps of 

implemented action research, using theory as an experiment in practice. The section 5 presents the results of applying 

the system in the company and how to replicate it. Finally, section 6 concludes the work and suggests future work. 

2.  Methodology  

The methodological procedure began with research carried out in the IEEE, Science Direct, Scopus, SciELO and 

other research repositories databases, carried out in November 2023. After reading the abstracts, the 20 most relevant 

articles were analyzed to assist in practical implementation. So, for action research, a team was formed made up of 

members responsible for project management, in which they evaluated the tools and then implemented the 

improvements described in Figure 1. Having clarity of the problem, the tools were defined based on the resources of the 

company, as well as skills already known and worked on, such as Python and database knowledge. The use of Power BI 

was studied and learned to be able to carry out this application. 

 

 

Fig. 1. Research steps 
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Action research requires action in both the areas of practice and research, so that, to a greater or lesser extent, it 

will have characteristics of both routine practice and scientific research [7]and the application is actually implemented 

at this stage, based on studies previously carried out in the theoretical review. The choice of tools also took the articles 

read as a source, as it was possible to choose the best resources based on their results and applications. When giving 

preference to some tools over others, the permissions and platforms of access allowed within the company were also 

analyzed, as authorizations can change in each workplace. 

3.  Theoretical Background 

The topics covered are in Figure 2, with the focus being on indicators and Power BI. 

 

 

Fig. 2. Theoretical topics. 

3.1 Indicators Performance 

Indicators are fundamental tools for measuring and evaluating complex phenomena. As highlighted by [8] 

indicators are qualitative or quantitative representations that make it possible to capture specific information about 

reality, allowing the understanding and analysis of complex processes, phenomena or results in a more accessible way. 

In summary, indicators offer a simple and measurable view of variables or elements that would otherwise be difficult to 

interpret or compare, providing a solid basis for analysis and decision-making in the business environment. Figure 3 

represents the hierarchy found in the world of data, so that at each level, we delve deeper into the possible approaches. 

 

 

Fig. 3. Data hierarchy 

Within the BI universe, these indicators play a crucial role, as they are the basis that feeds the analyzes and reports 

generated by its tools. As highlighted by[9] BI KPIs to translate raw data into valuable information, enabling a 

comprehensive and agile understanding of the business landscape. This integration between indicators and BI not only 

simplifies data interpretation, but also strengthens the ability of managers and analysts to identify patterns, trends and 

opportunities, resulting in more strategic decisions. 

Indicators play a central role in strategic decision-making, serving as guides that guide managers and leaders in the 

right direction. These indicators, as highlighted by [10] provide a visual representation of an organization's performance 

in specific company aspects. By translating complex data into readable metrics, indicators offer a clear view of the 

current landscape, allowing the identification of trends, opportunities and potential problems. Furthermore, they also 
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facilitate communication within the organization, allowing everyone to be aware of performance data, dedication and 

useful information from the analysis location. 

Furthermore, indicators play a crucial role in identifying areas that need improvement and in intelligently 

allocating resources. By offering information about what is being analyzed, the use of indicators trains managers in data 

intelligence, that is, the professional adopts another view when reading an indicator, being able to predict impacts [11]. 

Therefore, they are indispensable tools for corporate management and for building an organizational culture driven by 

data and results. 

Other data sources, as listed by[10] may include Excel spreadsheets, local data sources, big data, data flow and 

cloud services, SQL database, Google Analytics, Oracle, social networks, among others varied sources. He also states 

that BI is an effective tool, as it is very fast in transforming interactions between data into dynamic visualizations, 

highlighting this as the strong point of this tool. In this way, BI has various resources to be addressed within an 

application, in order to leave it up to the developer to choose which one best suit the desired use. 

  Selecting appropriate indicators is a challenging and essential process for any organization. One of the main 

obstacles is focused on defining indicators that truly reflect the strategic and operational objectives of a company or 

specific area. In this sense, as pointed out by[12], aligning indicators with the organization's vision, mission and goals is 

a constant challenge, as it depends on a deep understanding of all these organizational aspects. 

Another obstacle is obtaining reliable and relevant data to feed these indicators. Often, the necessary information 

can be dispersed across different systems and departments, making data collection and integration difficult. As 

highlighted by [4] ensuring data quality and consistency is a significant challenge, as it directly affects the accuracy and 

reliability of indicators. 

The choice of indicators must also consider their ability to be measured and interpreted, as indicators that are too 

complex or not very objective can make it difficult to understand and make decisions based on them. In other words, the 

greater the simplicity in defining and communicating indicators, the greater the understanding of everyone involved. 

Therefore, the selection of appropriate indicators involves several challenges, from definition aligned with objectives to 

obtaining reliable data and the ability to adapt as this information changes or updates. Dealing with these challenges 

strategically is essential to ensure that the chosen indicators offer an accurate and useful view of organizational 

performance [13], [14] 

3.2 Power BI 

In a case study conducted by [15] the use of Power BI in managing the maintenance of a fleet of employee 

transport buses was effective in improving management, analyzing data from bus inspections. The visualization of the 

software's graphics facilitated decision-making and the identification of critical components with failures, such as the 

braking system, steering and suspension, and, after implementation, there was a significant reduction in the failure rate. 

The work of [16] is similar to this research when using Power BI to highlight its concept and its cost-benefit 

relationship, with an emphasis on logistics, especially in large corporations. Furthermore, [14] in a retail company, 

highlighted the role of indicators when analyzing customer satisfaction. By analyzing these indicators, the company 

understood customer expectations, identified areas for improvement in service and products, resulting in more effective 

loyalty strategies and greater customer retention. 

3.3 Business Intelligence 

For the application of BI, three software popularly known on the market were analyzed, the advantages and 

disadvantages of each one are summarized in Table 1. 

Table 1. Pros and cons of BI software. 

Software Pros Cons 

Tableau 
- Intuitive interface. 

- Powerful visualization capabilities. 

- Expensive licensing for corporate 

implementations. 

Qlik Sense 

- Advanced data associativity. 

- Excellent exploration capacity. 

- Free version for personal use. 

- Greater learning curve. 
- High initial cost. 

Microsoft Power BI 
- Integration with Microsoft products. 

- Wide user community. 

- Free version that covers usage needs. 

- Limitations in scalability and advanced 

features. 

 

Tableau software has the benefit that data visualization and analysis can be done on its platform without the need 

for in-depth programming knowledge. This makes it more accessible to users, so it does not require long and specific 

training to be able to use its features. 
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The Qlik Sense platform, in turn, emphasizes its friendly interface, with greater interactivity with the user, 

allowing exploration and discoveries within the software. As [17] reminds us, it is also a tool that allows the 

interpretation and visualization of huge data sources. 

Power BI is a set of software services, applications, and connectors that cooperate seamlessly to transform 

unrelated data sources into coherent, visually engaging, and intuitive information that supports the decision-making 

process [18] Furthermore, it also has strong integration with corporate BI, which justifies its use in several companies 

around the world. 

Given the above and understanding the reality of the company we operate in, the best choice for specific use in this 

work is the application using Power BI. In addition to the benefits already presented, the company also has other 

Microsoft services, which facilitates access, licensing and integration with other platforms. 

Power BI is a Business Intelligence tool widely used in the corporate environment, standing out for its ability to 

collect, transform and visualize data in an intuitive and efficient way. As discussed, [1], the importance of managing 

data today, amid the rise of Industry 4.0, is clear. With this in mind, it can be said that BI offers a range of resources 

that allow the integration of different data sources, whether local or in the cloud, providing a consolidated and 

comprehensive view of business data. 

BI denotes a set of practices and tools aimed at transforming data into strategic information for making business 

decisions. As previously highlighted by [10] this approach allows companies to obtain, integrate and analyze data from 

multiple sources, offering a comprehensive and integrated view of organizational performance. Through personalized 

reports and interactive dashboards, BI provides a clear visual representation of data, allowing you to quickly identify 

metrics and trends relevant to management positions. 

In short, organizations that adopt BI transform data into useful information, enabling managers and leaders to 

direct their strategies with greater confidence and assertiveness. Therefore, it is clear that adopting the concept of BI for 

a company tends to add both in the technical aspect, promoting security through tangible data, and in terms of planning. 

Evaluating the usability and flexibility of Power BI is an important feature in its effectiveness as a BI tool. When 

using the tool, it is possible to notice that its adoption is related to its intuitive interface, facilitating user interaction and 

allowing a faster learning curve. Its application method, combined with data visualization capabilities, makes 

exploration and reporting an accessible task even for inexperienced users [19] 

Regarding flexibility, Power BI offers diverse customization and configuration options, as highlighted by [15]), 

considering that it is possible to export the report to different platforms, in addition to common use, in the development 

environment of the tool itself. Its ability to integrate with different data sources and the ease of creating customized data 

models allow the tool to be adapted to meet the specific needs of different business contexts. This makes it possible to 

build dashboards and reports that can be adapted for each application. The integration of Power BI with other tools is an 

essential aspect for its effectiveness and relevance in application for companies, and its ability to integrate with a variety 

of data sources and systems allows for a broader approach to analyzing and interpreting information [15] 

Proper access management is an important point in terms of data security, as Power BI's ability to configure 

specific permissions and access ensures that only authorized users have access to sensitive data, reducing the risks of 

security breaches and information leaks confidential. Confidential information may include information about billing, 

income, information under development about new applications, among others [20] 

Power BI's ability to offer visuals in an accessible and simplified way is one of the main drivers of this tool's 

operational efficiency in the business environment. As highlighted by [21], planning within a company is essential for 

increasing its efficiency, reducing costs, increasing productivity, ensuring quality and, consequently, improving the 

company's profitability. Given this, it can be said that Power BI plays the role of simplifying the interpretation of 

complex data and enabling a proactive approach to management, contributing significantly to improving internal 

processes, boosting the efficiency and competitiveness of companies. 

4. Action Research - implementation of Power BI indicators 

As described, Power BI is a powerful tool when it comes to data analysis. In addition to being a Microsoft tool, it 

allows the connection of more company resources to produce more and more useful information. Therefore, the 

software was used to display project data from the innovation section of a multinational transformer company, using 

automation resources and project management concepts. The execution flow designed for the practical part is 

summarized in Figure 4. 

The company that focuses on this application was founded in 1961, and one of the company's headquarters is 

located in Blumenau and produces small, medium and large transformers. With operations in more than 15 countries, its 

performance is among the world leaders in the sector, which means that the company needs to constantly update itself, 

embrace technology and constantly improve, to remain in the market. In view of this, the Planning, Development and 

Innovation section, the PDI, was born. Within the PDI, products are developed for the company itself, that is, resources 

that will facilitate the work and daily lives of employees. In addition to offering practicality, technology also promotes 

safety, standardizing processes and minimizing the risks of human errors. 
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Fig. 4. Deployment Process Flow 

Due to the growth of the section over the years and the increase in demand for new products, it was necessary to 

implement the role of the project manager to organize, plan and train employees within the requirements made by the 

company. The position demands time, dedication and constant study for improvements, methods and means of 

achieving results with increasingly structured applications and processes. Among the searches for improvements, the 

need for visual parameters to show section data was diagnosed, which is where the creation of indicators arises. Set as a 

target for the end of 2023, the application of indicators for information analysis, planning and decision-making began its 

execution process and resulted in this work. 

The essential part of developing a data dashboard denotes understanding that the content of this information must 

contain an adequate structure to extract what is desired to carry out the application. Therefore, for this work, the data 

was structured in order to extract useful information for each BI visual. Therefore, when carrying out the application, 

the project management platform was taken into account, as well as members' responses to an application that collects 

responses and a database containing relevant information to present in the dash. 

To present data on members' intentions, that is, their prediction of performance in activities, an application was 

created that requests simple responses from employees. The main objective of these responses is to represent in the 

application's visuals where people's focus is concentrated, in order to be able to act and encourage them to act more 

strongly towards the company's goals. The application was developed by the authors of this work on the Power Apps 

platform, a Microsoft resource to promote the creation of apps in a simple way, basically developed using block 

programming. Its properties can be modified to meet the developer's requirements, for example using drop-down lists, 

settings to accept only numeric values, among others. The data collected from employees were: 

 

 Registration number; 

 Participation in some training or course during the month; 

 If you will work on any PWQP (Quality and Productivity Program) and/or kaizen (continuous improvement) 

demands; 

 If there is a demand for quality or kaizen, the expected number of hours of participation in each of the activities 

is mentioned. 

 

The details of the collected responses can be seen both in the application itself and in the table that is fed with them. 

There is a screen that presents all the records, listed by each registration number, which, when clicked, opens a screen 

with the record details. In Figure 5, two screens are shown, so that on the screen that lists the records, users enter new 

answers by clicking on the plus icon. On the other hand, on the detail screen, you can delete or edit the information 

provided. 
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Fig. 5. Details of the application that collects information 

The responses generated are also stored in a table in the company's cloud, shown in Figure 6 so that your responses 

can be read by employees interested and involved in the subject. This table comes from one of the sources of 

information that was processed within Power BI to perform the work. 

 

 

Fig. 6. Summary of records made in the application 

Another source of application data are tables that contain information about each project extracted from the Jira 

management platform. In Jira, it is possible to create appropriate fields for each company, so the importance of 

extracting them to present useful data on the dashboard is clear. When extracting project information from the platform, 

it generates an Excel file with data for each project task and its assignment fields. 

However, if this extraction process were done manually, it would be much more laborious, as the platform 

generates a new record file every time it is required, by nature. The objective is for the document to be overwritten, to 

avoid maintaining file names and the Power BI database itself, which receives its information through the file's storage 

path, so if a new file is generated, all metrics created for the old file will no longer work. Therefore, automation was 

developed to automatically extract this data from the management platform to the BI source file. 
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As an essential part of this work, the automation of data extraction was carried out by the authors, in collaboration 

with the work team, using VBA concepts and Python programming. For individual update purposes, the user can 

choose to open the spreadsheet that stores the information for each project and update. However, when the desire is to 

update all projects, this process becomes repetitive and time-consuming, so it can be automated. For the automation to 

work correctly, some steps must be followed, such as inserting the project together in the list in Figure 7, which 

represents a file that lists all projects, as well as their access key. Due to this key, the update occurs assertively, as each 

one refers to a unique project and only to it. 

 

 

Fig. 7. Spreadsheet with project list 

In case of positive validation, the automation will run and load all tasks present in the project, represented as lines, 

as well as their characteristics, represented as columns. Lastly, but equally important, a navigation tab was created, as 

the application interface allows the user to browse the data, selecting a specific project or even general section and 

member information. Figure 8 illustrates this application. 

 

 

Fig. 8. BI navigation tabs 

5.  Results 

After implementation, as the process of choosing a project continues, the user is directed to the required page. On 

this page, some information regarding the project will be available, including: 

 

 Brief description of the purpose of the application; 

 Members working on the project; 

 Project status; 

 Release (version) the project is in; 

 Expected delivery date for this Release; 

 Hours recorded in project tasks;
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 Development of the Release, that is, the tasks of this version, what is the classification of each one (measure 

progress); 

 Priority classification among tasks that have not yet been covered; 

 Information about impacts and risks registered in the project, as well as the action plan regarding them. 

 

Figure 9 shows the layout model in which the data is presented. It is worth remembering that a page was developed 

for each project, each with its respective information, considering around 15 projects. 

 

 

Fig. 9. Page template designed for each project 

Furthermore, in the work execution area, there is a group of people focused on carrying out simulations of the 

transformer projects that will be manufactured. Normally simulations are requested when the transformer structure is 

not commonly manufactured, so it needs to undergo some tests. Given this, Figure 10 represents the page directed to the 

group of simulations, displaying relevant data about the team's performance, considering a period of five months: 

 

 Number of simulations created and solved; 

 Team productivity; 

 Service class of simulations; 

 Average waiting time for designers and average time dedicated to each simulation; 

 Status and number of simulations that have not yet been resolved; 

 Service for each simulation already carried out. 

 

 

Fig. 10. Tab developed to present simulation data 

Regardless of the change implemented in each organization, the challenges and limitations remain the same. Some 

authors mention employee engagement, training, and project management tools. These factors are crucial for the 

success in organizations to achieve industry’s best practices.[22] 
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Fig. 11. Comparative results of applying Power BI in the company under study 

A summary of the results is in Figure 11, which compares the improvements obtained with the automated 

implementation of the indicators. As mentioned, the main motivation for applying this work was the absence of 

indicators, so that, now, project management has automations that work in its favor, fulfilling the role foreseen by the 

project, which is support in management positions. management and decision-making. 

6.  Conclusion 

This article aimed to automate indicators in a transformer company. To achieve this, the methodology followed a 

theoretical part focused on project management concepts and indicators. After the analyses, this methodology was 

implemented in the company. Thus, the results obtained showed that the project pages are used in handover meetings to 

the manager, so that, when the data is automatically updated, in a few minutes the visual is adapted to a current version 

of the project. Furthermore, the tab that shows ongoing projects has a strong contribution to alignment meetings, 

allowing project managers and the section head to visualize deliveries that are close or in continuity to be planned. 

The main reason for the development of this work was resolved, which was the need to create indicators to assist in 

the management of the section where the project was applied. With its application, it was possible to provide useful 

information, previously non-existent, so that the possibility of making errors in planning and decisions was considerably 

minimized. As results for the company, it is worth mentioning the innovation of processing data through applications 

such as Power BI, in order to reduce the amount of work that was previously carried out. Furthermore, as the company 

has goals involving continuous improvements, this application contributed to increasing results regarding good 

practices, bringing profit to the company and employees. 

In general, as a suggestion for progression on the subject, data extraction automation can be done in different ways. 

In this work, one of these forms was addressed, which is believed to have a lot of room for improvement. Furthermore, 

the visuals have a repetitive identity, which can be better explored with the use of filters and optimization of 

maintenance of this information that is exposed. The way the indicators were built, users are able to update the 

information, but not change its structure, so the knowledge is held in the hands of the developer. An instruction 

document was prepared, but training on the tool is recommended to have such autonomy. 

In short, citing just a few of the various application examples that are being created based on the work done, it can 

be said that the development of the tool was successful and has real application in the company. In view of the above, 

the proposition of defining and developing automated and relevant indicators was achieved, with the help of an 

appropriate tool and research in the area of interest. However, it is common for some complications to arise along the 

way, such as the learning curve to understand the resources available in BI or even the challenge of creating connections 

and models that result in what is desired. Despite the difficulties, the estimated gains from this application are well seen 

within the management area, saving time in preparing complex analyzes that can be extracted directly from the 

indicators. Consequently, by having good project management, the section becomes more mature and prepared to carry 

out planning and adopt quality strategies. 
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