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Abstract

With today’s technological advancements, there has been an exponential growth in the amount
of collected data. Because of this, in the corporate environment, the focus has shifted towards using
this new data inflow as a way to generate valuable information and develop successful business
strategies.

The present dissertation was developed at Amorim Cork SA and it has the objective of building
a standardised performance report focused on the financial results of cork stoppers’ production
factories.

The goal of the created report is to provide the tools necessary to make quick and efficient
business decisions, supported by real-time indicators (all the values of SAP systems are updated
during the night), allowing the controllers to swiftly act upon unsatisfactory results, and providing
a way to discover the main root causes for these results.

One important benefit of this report is the power to benchmark across all factories of the group.
Previous to this project, the same performance indicators were being calculated in many different
ways across the factories. That made the comparison between factories a near impossible task,
since a factory that presented better indicators could actually be less productive than another who
calculated their indicators under more strict filters.

To create the report, it was first necessary to understand its requirements. By working closely
with the end-users to determine what information needed to be displayed, the standardised indi-
cators were mapped and calculated. The complexity of the indicators required the use of both the
Financial and Production OLAP cubes, and so for the first time at Amorim, a Data Mart with mul-
tiple OLAP cubes was created. These cubes, however, did not have all the necessary indicators,
and so using DAX programming measures were created to add the remaining necessary indicators
to the Data Mart.

After that, the report was designed taking into account the users’ visualization preferences and
Microsoft Power BI’s capabilities, to make it as appealing and interactable as possible.

During the whole process, change management concepts were considered, and so, to ensure
that the implementation of the report would be well-accepted in the organization the 8 Kotter steps
of change management were applied.

By the end of the project, it was clear through an evaluation survey that the end-users were
accepting the new report as the main tool for data visualization and reporting of the factories’
financial values, with an average score of 6,1 out of 7 both on information displayed and overall
evaluation of the report. Moreover, it was highlighted through the survey that the new report will
allow users to perform better and more frequent control over the factories’ financial data, while
wasting significantly less time in data gathering and report creation.
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Resumo

Com os avancos tecnoldgicos atuais, tem havido um crescimento exponencial na quantidade
de dados disponiveis. Por isso, no ambiente empresarial, o foco mudou para o uso desse novo
fluxo de dados como forma de gerar informagdes valiosas e desenvolver estratégias de negécio
bem-sucedidas.

A presente dissertacdo foi desenvolvida na Amorim Cork SA, e tem como objetivo a con-
stru¢do de um relatério de desempenho standardizado focado nos resultados financeiros de fabri-
cas de producgdo de rolhas de cortica.

O objetivo do relatério criado € fornecer as ferramentas necessdrias para a tomada de decisdes
de negdcios rapidas e eficientes, apoiadas em indicadores em tempo real (todos os valores dos
sistemas SAP sdo atualizados durante a noite), permitindo que os controladores atuem rapidamente
sobre resultados insatisfatorios e fornecendo uma maneira de descobrir as principais causas desses
resultados.

Um beneficio importante deste relatério € o poder de benchmark em todas as fabricas do grupo.
Antes deste projeto, os mesmos indicadores de desempenho eram calculados de varias maneiras
diferentes nas fabricas. Isso tornava a comparacdo entre fabricas uma tarefa quase impossivel, ja
que uma fabrica que apresentava melhores indicadores poderia, na verdade, ser menos produtiva
do que outra que calculava seus indicadores sob filtros mais rigidos.

Para criar o relatério foi, em primeiro lugar, necessario entender os seus requisitos. Ao tra-
balhar em colaborag@o com os utilizadores finais para determinar quais informagdes precisam de
ser exibidas, os indicadores standard podem ser mapeados e calculados. A complexidade dos
indicadores exigiu a utilizacdo dos cubos OLAP Financeiro e de Produgdo, e pela primeira vez
na Amorim foi criado um Data Mart com multiplos cubos OLAP. Esses cubos, no entanto, nao
tinham todos os indicadores necessdrios e, portanto, usando a linguagem de programacdo DAX,
foram criadas métricas para adicionar os restantes indicadores necessarios ao Data Mart.

De seguida, o relatério foi construido levando-se em consideragéo as preferéncias de visual-
izagdo dos utilizadores e as capacidades do Microsoft Power BI, para tornd-lo o mais atraente e
interativo possivel.

Durante todo o processo, foram considerados os conceitos de gestdo de mudanca, e para garan-
tir que a implementacao do relatério na organizacio fosse bem aceite foram aplicados os 8 passos
de Kotter para gestdo de mudanca.

No final do projeto, ficou claro através de um relatério de avaliacdo que os utilizadores finais
aceitaram o novo relatério como a principal ferramenta para visualizagdo e apresentag¢do dos dados
financeiros, com uma classificagdo média de 6,1 em 7 tanto na informacao disponibilizada como na
classificacdo geral do relatério. Além disso, o inquérito determinou que o novo relatdério permitira
que os utilizadores tenham um controlo melhor e mais frequente sobre os dados financeiros das
fabricas, além de perderem bastante menos tempo na recolha de dados e criagdo de relatérios.
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"Not everything that can be counted counts, and not everything that counts can be counted.”

Albert Einstein
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Chapter 1

Introduction

The cork stopper market is one that shows continuous growth over the past few years, with the
steady increase of consumption of premium wine (Transparency Market Research, 2021), with-
standing even the COVID crisis and increasing total sales during that period, with a market cap of
1980 million dollars in 2020 (Industry ARC, 2021). In the center of that market is the Portuguese
and Spanish industry, which accounted for an astounding 79,8% of the entire market as of last year
(Transparency Market Research, 2021).

As the leading producer and seller of cork stoppers in the world, Amorim Cork SA has been
growing year over year by gathering more clients and increasing total sales values. However, even
with the majority of the market share, the increasing competitiveness in the sector makes it so that
innovation is a mandatory cornerstone of the company, to ensure the position it has earned as the
leading cork stopper company in the world is sustained.

One of the ways in which the company is doing that is by engaging in a process of digital
transformation, and investing in tools directed towards data gathering and visualization. With this,
they expect to, more than ever, be able to quickly analyse and control all relevant data.

With the increase in the data inflow, and with the focus on digital transformation and continu-
ous improvement, it seemed a natural next step for Amorim Cork SA to jump on these technologies

and use them to reach the next step in data visualization and analysis.

1.1 Context and Motivation

This project was developed in Amorim Cork, SA, the world leading producer and seller of
cork stoppers, as part of their digital transformation program, which started in late 2018 with the
transfer to MES systems for data collection. One year later, in mid 2019, the first factories started
using SAP systems, to improve the data processing and to standardise the information flow across
the company. With this availability of data, there was a need to get the maximum possible value
out of it. In order to do that, the next step in that digital transformation was the development of BI

features, more specifically with Microsoft Power BI.
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Corticeira Amorim; SGPS,; S.A.

Raw Material Cork Stoppers Floor & Wall Composite Cork INnsulation Cork
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Figure 1.1: Division between Amorim’s Business Units (Amorim Cork, 2021)

Before, there were various inefficiencies encountered when analysing and comparing factories
during the companies’ Executive Committees, as every factory unit calculated their KPIs in their
own way, resulting in noncomparable results and sometimes even providing misleading informa-
tion, as some worse performing units could show better results than a better performing factory
simply because they calculated their indicators by less rigid formulas. By standardizing the anal-
ysis and making sure the data was presented in an accurate and dynamic fashion, there was the

possibility to benchmark every factory unit.

Moreover, with Power BI, the industrial directors, who are not so comfortable analysing and
working through the data in the data warehouse, start having most of the relevant data presented

in an appealing way, with simple and effective ways of filtering and deep-diving.

1.2 Amorim Cork

Amorim Cork is the largest cork transformation group in the world. Founded in 1870, from
a very early age the company focused on developing the potential of this natural raw material,
applying it in various different sectors, from cork stoppers to footwear and even in some niche
markets like sports floors (Amorim Cork, 2021). Because of these multiple points of focus, the
group has divided itself into 5 main companies inside the Amorim Cork SGPS holding company.
These five business units are: Amorim Cork SA (cork stoppers); Amorim Cork Flooring; Amorim

Cork Insulation; Amorim Cork Composites; and Amorim Florestal (Figure 1.1).

Nowadays, the Amorim group is established in more than 100 countries, with over 27000

clients all over the world and still with a lot of potential for further growth.

In spite of this worldwide presence, of the 19 factory units of the company, 7 are located in
Portugal, and with 5.5 million cork stoppers produced annually (Amorim Cork, 2021), there is
a big need for efficient production management to ensure the quality in the quantity, a business

value which Amorim prides itself on.
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Figure 1.2: Project phases

1.3 Project Objectives

This project aims at developing the BI infrastructure for the second step of the digital trans-
formation. More specifically, it will focus on the KPI's definition and dashboards creation using
Power BI.

By the end of this project, it is envisioned that all the production factories within the group are
evaluated under the same scope, with a clear vision of which industrial units are more efficient, as

well as, in the case of the less efficient ones, where the main areas of improvement are.

This will be done by providing end-users with various financial and production related in-
dicators, to allow them to quickly measure the performance of the factory and the trend of that

performance.

Moreover, another goal of this project is to save the factory controllers’ time, by providing
them with a standard way to perform their analysis each month so that they do not have to update

numerous Excel files, a repetitive and tedious process.

Finally, this project will delve in detail into the financial results of the company and provide
specific and accurate explanations to the industrial contribution margin, which focuses mainly on

the operational costs and the gross margin.

1.4 Methodology

In order to successfully achieve the objectives, the raw data of the company, stored in OLAP
cubes with specific subsets of data, will need to be analysed and worked with to clearly express

the information needed, in an appealing and effective way.

Firstly, there will be a phase of requirement gathering, where the main necessities of the report
can be assessed, by working together with the end-users and analysis the current processes that

take place.

After that, a preliminary report will be designed, and the additional necessary fields that are

not currently in the database defined and implemented .

The report will then be made available to every end-user, and by providing one-on-one training
and incentivizing feedback, the final adjustments will be added to the report as newer necessities

arrive.
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1.5 Structure of the Document

Besides this introductory chapter, this paper will have 5 more chapters. In the second chapter,
a theoretical revision will be made regarding the important concepts relating to the theme of this
thesis. Then, in chapter three, the project will be more thoroughly expanded upon. Next, there
will be a chapter dedicated towards explaining the development process of the report. In a separate
chapter, the implementation and its outcomes will be discussed. Finally, in the last chapter, the
conclusions about the project will be presented and possible future work to be done regarding the

final product suggested.



Chapter 2

Theoretical Background

A brief theoretical revision regarding all relevant topics for the development of the project is
present in this chapter. Starting by explaining the concept of Business Intelligence (BI), and then
diving into Data Warehouses and their characteristics. Performance measurement methods are

also addressed, and finally an overview about Microsoft Power BI and its capabilities is made.

2.1 Business Intelligence

In a world dominated by data, it is more important than ever for businesses to understand
how to extract value from the raft of digital insights available at their fingertips (Datapine, 2019).
Furthermore, the growth of available data demanded increasing capabilities towards processing
and analysing that data.

The concept of Business Intelligence (BI) is broad, but it can be generalized as the set of
activities which transform raw data into useful information for business analysis, contributing to
the growth of any company. It was introduced by IBM’s computer scientist Hans Peter Luhn,
in 1958 (Limp, 2021), as a tool to generate value by gathering, analysing and disseminating in-
formation to help make it more understandable, and thus help in the decision making process of
critical problems. This new concept made it possible to take value from the data which was until
then merely seen as waste, and turning it into one of the most valuable assets of any organisation
(Luhn, 1958). In summary, through Power BI it is possible to gather insights and in-depth knowl-
edge about an organization and its operations, by gathering and analysing its data. This analysis,
in turn, can be used to give organizations the ability to make informed decisions that contribute to
the achievement of its objectives (Valdez et al., 2017).

However, at that time, storage space was extremely costly, and so the progress in BI processes
and capabilities was slowed down for decades to come.

In BI solutions, the data is stored inside Data Warehouses and divided into Data Marts, each
specific to a different area of the companies’ activities. That way, it is possible to work with

rationalized data and achieve better performance.
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2.1.1 History of BI

As business intelligence became a commonly known concept in the late 1990’s, data ware-
housing costs began to decrease, due to the higher number of competitors entering the market
(Better Buys, 2021). This increase in interest created what is now known as Business Intelligence
1.0.

This initial phase of BI was more focused on simple reporting, as the computing power at the
time was not enough to support quick querying and filtering of the data (Intelligence Enterprise,
2021). To answer these needs, two new tools were developed, which are still considered vital today
(Limp, 2021), with the intent of speeding the loading and querying process: Extract, Transform
and Load (ETL), which helped map out the data flow into a data warehouse; and Online Analytical
Processing (OLAP), which allowed for very efficient slice-and-dice querying of data, and provided
different visualization options for the queried data.

With this developments, data could now not only be displayed, but also prepared to answer
to business analyst’s needs. However, these processes were challenging, and most users were not
capable of executive BI tasks on their own, relying on IT departments or expert technical experts
to build the reports they needed (Better Buys, 2021).

By the start of the 21st century, BI solutions were already considered a necessity in most
enterprises (Limp, 2021), and the technological developments achieved by then allowed for the
development of BI 2.0. In this stage, developments were mainly directed towards achieving real-
time processing, by increasing the speed at which the information would become available, and to
reduce the complexity of accessing it, thus making the tools more accessible for the average user.

Besides that, the Internet’s exponential growth during that time and the increased connectivity
between consumer and business meant that, in order to stay ahead of the competition and answer
as quickly as possible to the clients’ needs, there was a need for real-time information ready to be

analysed.

Nowadays, BI applications are trending towards cloud systems, to answer to the increase in
storage and processing power requirements (Limp, 2021). Moreover, the transfer towards the
cloud also allowed for mobile access to the data, with users being able to check it at all times from

their phones.

2.2 Data Warehouse

As mentioned in the Business Intelligence chapter, Data Warehouses (DW) are a fundamental
subset part of BI. A Data Warehouse is a large collection of business data from multiple sources
stored in a central database, which provides a reliable source of information for reporting and
analysing all aspects of an organization, as well as supporting the decision making process. DWs
were created to transition data towards fueling and justifying decision support systems, through

Business Intelligence.
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Since the data is updated frequently, data gathered by the system is more trustworthy, which
helps ensuring that the decisions are being taken with relevant and accurate data. Furthermore, a
DW is organised in such ways that allows faster decisions by sorting the data, so that it is ready
to be analysed. It also objectifies the decision making process, as it removes the need for hunches
or predictions. This complexity of capabilities means that a data warehouse cannot simply be

purchased, it needs to be thoroughly designed in order to meet the company’s requirements.

As can be seen in Figure 2.1, a Data Warehouse is kept separated from the organisation’s
operational data, to ensure that the data does not get corrupted and to add a layer of security to
the raw data. Besides that, the data inside the DW is not updated as often as the operational
data, as data will come in from multiple sources to unrelated tables and with the DW that data is

schematized with modal relationships.

The operational data goes through three main stages before being ready for analysing: Extract,
Transform and Load; Data Warehousing; and lastly OLAP querying. Finally, the end users (data
analysts, data scientists, among others) can access the data warehouse whenever any information

is needed, and all details of the data can be easily gathered.

Of course, when discussing DWs, one has to mention Ralph Kimball (known as the Father of
Business Intelligence) and William H. Inmon (Father of Data Warehousing). They each created a
vision to how Data Warehouses should be structured and requirements that needed to be met when

designing them.

William Inmon believed in a top-down approach, where the Data Warehouse is a centralized
repository for the entire organization, and Data Marts (DM) can be created only from the data
already available inside the DW (Inmon, 2002).

On the other hand, Ralph Kimball defended a bottom-up approach, where the Data Marts are
built first and their aggregation forms the Data Warehouse, which simply serves as a single repos-
itory for all the different DMs. He believed that, by building the DW this way, all requirements
would must certainly be met (Kimball, 2013).

h

Y

Business Users

» Data Warehousing
Operational Data

Extract, Transform
and Load

OLAP querying

Figure 2.1: Data Warehousing Stages
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2.2.1 Data Warehouse Requirements

William Inmon defined the term Data Warehouse in the early nineties as "a subject-oriented,
integrated, time-variant, nonvolatile collection of data in support of management’s decisions" (In-

mon, 2002). According to him, these four characteristics are key in building a data warehouse.

1. A DW must be subject-oriented, which ensures that data is categorized and stored by

business subject rather than by application;

2. A DW must be integrated. This is the most important characteristic of a Data Warehouse,
as it must be capable of collecting data on a given subject from multiple sources and store it

in a single place;

3. A DW must be time-variant, as data must be stored as a series of snapshots, each repre-
senting a period of time. That way, all data is accessible at all times, and historic data is

easily searchable regardless of how long ago that data was stored;

4. A DW must be non-volatile, as typically data in the DW is not updated or deleted.

2.2.2 Data Warehouse Architecture

The Figure 2.2 represents the typical working scheme of a Data Warehouse. As mentioned
previously, there can be multiple data sources feeding the same DW, be it through flat files (eg.
Excel), operational systems, Enterprise Resource Planning (ERP) systems (eg. SAP), or multiple
other sources.

After that, the data is extracted from the various sources to a staging area, where it is converted
into a summarized and structured format more suitable for querying, and loaded into the Data
Warehouse.

Once inside the DW, there are 3 main types of data: raw data, with which the users will work
to perform analysis; aggregate data, data expressed as a summary, which Kimball (Kimball, 2013)
referred to as "the single most dramatic way to affect performance in a large data warehouse"; and
meta data, the data about data, that is used to classify, label and understand data, and thus help
increase the connections between the data, as well as the speed of queries (Infogix, 2021).

In order to make the data easily accessible to a particular department of business, a DW can
divide itself into multiple smaller subsets of data, Data Marts.

Finally, end-users can access those Data Marts and perform analysis and reporting of the pre-

pared data with their analytics and business intelligence tools (Panoply, 2021).

2.2.3 Data Marts

Data Marts are smaller versions of data warehouses, and are focused on a single subject. In
an organization’s context, a DW is enterprise-wide data, while a DM contains only a department’s
relevant data. Since the size of a data mart is considerably lower than its respective data warehouse,

the necessary time to build one is also much shorter than that pertaining a data warehouse.
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Data Sources Staging Area Data Warehouse Data Marts End-users

User Group 1
Aggregate Data

Operational Data Data Mart 1

Extract, Transform

and Load — : User Group 2

Flat files Raw Data Meta Data

Data Mart 2

User Group 3

Figure 2.2: Data Warehouse Architecture

By using DMs and consequently smaller subsets of data, it is possible to achieve much better
performance and execute more complex analysis over the data. Besides that, it allows for the
segregation of data within the company, as not everybody needs to work with the same information,
and by focusing only on what is important to them, users can achieve a greater proficiency in

regards to their data and work better with it.

2.2.4 Dimension and Fact tables

Data in a DW is stored in tables, which can be separated into dimension and fact tables.

Dimension tables is where the different aspects of the DW are described, by dividing them
into attributes, to provide structured information to the DW for analysis and reporting. This makes
it simpler for end-users, who can design the queries with descriptive information. Because Of this
singularity of the information displayed in dimension tables, they have to have a primary key, in
order to restrict duplicate values.

This restriction, however, does not apply to fact tables. They consist of dimension tables’
keys (as foreign keys) and facts, which are measures that can be summed, averaged, or otherwise
manipulated. This organisation within the table is what provides the connections present in the
database, and so every dimension table has to be linked to a fact table so that it is connected to the
rest of the model. This obligation is also what gives users a lot of flexibility on queries, as they

can easily determine the relationships within the model.

2.2.4.1 Schemas

A schema is the logical description of the entire database. They give details about tables’
constraints, key values and how they are linked to each other.

For Data Warehouses, there are 3 main design solutions for schemas, which are the Star, the
Snowflake and the Fact Constellation (or Galaxy) schema.

In the Star schema (Figure 2.3), each dimension is fully represented in a one-dimension table
with a set of attributes. The fact table is at the center, combining all the dimension tables through
foreign keys.

The Snowflake schema (Figure 2.4) is an extension of the star schema, where dimension ta-
bles are normalised and split into additional tables, every time the original dimension table has

attributes that justify further separation.
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Figure 2.3: Star Schema example

Lastly, the defining characteristic of the Galaxy schema (Figure 2.5) is that it always has more
than one fact table. This occurs because everytime there is an overlap between two dimensions
(eg. products that belong to different markets/are available at different stores) there is a fact table

to explain that relationship.

2.2.5 OLAP

Online Analytical Processing (OLAP) is a database technology that provides a flexible way
to make complicated analysis of multidimensional data and provide rapid access to it. This sort
of analysis is necessary because in a DW there are multiple views of the data (through links and

relationships in it).

OLAP databases contain two basic types of data: measures and dimensions. Measures consist
of numeric data, the values that are at the core of the business analysis process. The dimensions
are complementary to the measures, as they are the categories used to organize them. They are
usually organized by many levels of detail, through hierarchies of data that can easily be expanded
or collapsed, with each level of it providing more information about the original data (Microsoft,
2021).

OLAP data is organized hierarchically and stored in cubes. An OLAP cube is a data structure
that aggregates the measures by the levels and hierarchies of each of the dimensions that need to

be analyzed, and allow for efficient operations for querying the data.

Any queries done inside a Data Warehouse are considered as an OLAP activity, as they are
always analysis-based. On the other hand, analysis in traditional databases are done with Online
Transactional Processing systems, as it only analyses data stored in two-dimensional tables, and

are generally used to insert, update or delete small ammounts of data.

In that sense, OLAP queries support a better filtering and sorting of the data, because even if
data is stored in multiple tables, these operations are quick in producing output. Besides that, data
can be refined, as the main advantage of OLAP is to transform the data in the DW into not only

data, but more importantly information.
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Figure 2.4: Snowflake Schema example
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2.2.5.1 OLAP Operations

OLAP cubes allow users to perform 5 different kinds of operations, which help to quickly

analyse and understand the data. These five operations are:

1. Roll-up: consists of climbing up a concept hierarchy for a dimension;

2. Drill-down: contrary to the roll-up, where you step down a level from a dimension hierar-

chy;
3. Slice: separation of data according to a particular dimension in a given cube;

4. Dice: an extension of slice, dice allows the creation of a new sub-cube from two or more

dimensions of a given cube;

5. Pivot: the transposition of axis in order to present an alternative view of data.

2.3 Performance Measurement

Performance measurement is typically defined as the process of quantifying action by mea-
surement of outcomes and results (Bureau of Educational and Cultural Affairs, 2021b). It plays
a vital part in providing information over organizational performance, as well as, if applied cor-
rectly, increasing organizations’ performance potential, through good control over critical areas
and quick identification of poor performances (Mahmoud et al., 2020). Because of this, it is
considered a fundamental principle of management, as management could hardly exist without
performance measurement.

In today’s age of information, it is more vital than ever to monitor performance and to take the
maximum possible value out of the available information, to identify and fix the gaps between an
organization’s current situation and the desired performance.

Key Performance Indicators (KPI) can assist in achieving these goals, as measurable values
that shows how well an organization, team, or individual is performing against a desired result
(Mind Tools, 2021). KPIs are the heartbeat of the performance management process, as they are

the ones that indicate whether progress is being made or not (OnStrategy, 2021).
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Figure 2.5: Galaxy Schema example

When defining KPIs, it is important to know the distinction between leading and lagging indi-

cators. As the name suggests, leading indicators are aimed at the future, and represent an indicator

of performance that might predict future success (Intrafocus, 2021). On the other hand, a lagging

indicator measures only what has already been achieved to determine the quality of the perfor-

mance (The Alternative Board, 2021). Having good leading KPI’s means that corrective actions

can be taken early to affect performance and, consequently, the lagging indicators.

To effectively develop KPIs, the most common approach is to use the SMART criteria (Bureau

of Educational and Cultural Affairs, 2021a). This criteria sets specific rules in designing goals,

and those rules are that KPIs have to be:

. Specific: An indicator must be capable of being translated into operational terms, and fo-

cused on the topic at hand. When the subject of an indicator is not well defined, the results
are not subject to proper evaluation and who tracks those indicators can arrive at wrong

conclusions;

. Measurable: An indicator needs to be able to be quantified, as if it is not possible to measure

an indicator, progress cannot be tracked or evaluated;

. Achievable: An indicator needs to aim towards realistic results. If not, it will not serve its

purpose of creating change within the organization and it will merely demotivate the people

responsible for meeting those impossible goals;

. Relevant: An indicator must be directly correlated to the business and influence its success,

as well as be a valid measure of organization’s result;

. Timely: Lastly, an indicator has to be evaluated within a given time frame, determined at

the same time as the indicator with valid reasoning behind that choice.

When defining KPIs, it is desirable that they be more than just simple numbers on a spread-

sheet, and that they are part of a story. With that in mind, change indicators (which express the

value as a percentage of evolution compared to a previous period) are more effective when mon-

itoring values than simply raw numbers and objectives, as they give a good starting point for the

analysis.
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Furthermore, once defined, it is imperative to ensure that the defined KPIs have these 4 at-
tributes (OnStrategy, 2021):

1. Measure: the verbal expression of what is being accounted for, which needs to be as ex-

pressive as possible when defining it, to have clear goals and focus areas;

2. Source: where the data is coming from, as nowadays most enterprises have multiple data

sources, and so it is important to record the source of information that is being used;

3. Target: the numeric end-goal for the measure, which needs to have the same dimension as

it to be comparable. The due date and the target go together;

4. Frequency: how often the KPI is analysed, the minimum is the time-span between updating
the information. The more volatile the business, the more stretched out should be the vision
of the KPIs.

2.4 Microsoft Power BI

The line between analytics and business intelligence (ABI) platforms has blurred over the
years and most enterprise options offer a certain amount of both (Venture Harbor, 2021).

Moreover, the modern ABI platform market has been steadily growing over the past few years,
with a 19% increase in 2019 and 22% in 2018, which is even more impressive considering that the
average price-per-user has fallen significantly over the same period. The focus and development of
the market has transitioned into on-cloud functionalities, as well as machine learning and artificial
intelligence features (such as predictive algorithms and models), to a point where it is predicted
that soon both markets will merge and embody the same buyers and services (Richardson et al.,
2021).

Microsoft Power BI is one of the leaders in this market (Richardson et al., 2021), and has
been so for many years. With its massive market reach through Microsoft Office, and a great
involvement with the community, on which it relies to identify areas of improvement to implement
in their monthly updates, it is clear why it is one of the preferred platforms when it comes to data
visualization and analysis solutions (Venture Harbor, 2021).

Microsoft Power BI services divide themselves in three different services: Power BI Desktop,
Power BI Service and the Power BI Mobile App.

Power BI Desktop is used mainly for developing reports, whereas Power BI Service, a cloud-
based service, is better suited for consultation of available reports. Some differences between
these two services is that the web service does not allow the creation of calculated columns and
measures, but makes it possible for users to create workspaces to better organize the reports. As
for the mobile app, it serves exclusively as a consultation service.

One of Power BI’s biggest advantages is its easy to use platform, both for development and
consultation, which empowers users and makes them less reliant on I'T departments and specialized

personnel to prepare the reports and dashboards that they need. Thus, it once again enlarges
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its market reach by being user-friendly for beginners, while also having some more advanced
capabilities for the more experienced and knowledgeable users.

These capabilities include near real-time processing and reporting, as well as numerous data
visualization tools that allow for the efficient analysis of all kinds of data. Besides that, Mi-
crosoft Power BI also offers the ability to seamlessly and effortlessly create new measures into the
database, using Data Analysis Expressions (DAX) programming. DAX resembles Excel program-
ming, with most of the functions being cross-platform. However, Power BI also offers different
functions, more directed towards working with relational data.

Besides that, the platform is also evolving from merely performing descriptive analytics and
has implemented some predictive functionalities, with the help of Microsoft’s industry-leading
artificial intelligence (Al) technology (Venture Harbor, 2021). This allows users to react sooner to
trends that they might have otherwise missed without the use of these capabilities.

As for data visualization and its availability, Microsoft Power BI also offers subscriptions, a
service in which a user can choose to receive entire reports, certain pages or even just selected
visuals in their email, every day or in a time frame of their choosing. This way, data can be
consulted at all times and is easily accessible, as the only requirement is having a device capable
of accessing email services (Microsoft, 2021).

Another functionality present in Power BI to assist with data visualization are bookmarks,
which capture the configured view of a report page and its filters, and saves it for easy access
when opening the report at later dates. This saves user’s time and the need to repeatedly select the
same filters every time the report needs to be consulted.

However, it also has some limitations. While it can quickly perform simple operations with
simple relationships, Power BI tends to struggle and rapidly decrease performance as complexity
levels start to go up.

Moreover, Power BI tends to be rigid with its formulas, as the DAX language is not the most
flexible and does not always allow for the desired fields to be used inside the functions. It encoun-
ters similar problems with the tables’ relationships, where it does not allow for more than one way
to join a pair of tables, and, in some cases, forces the creation of new fields solely with the purpose
of linking tables together (Absent Data, 2021).



Chapter 3

Problem Description

In order to create the report in a way that will not only be hassle-free but also practical to the
end-users, the entire report creation process must be mapped out and clearly determined. Firstly,
the entire data structure within the organisation must be understood, as well as its limitations.
Next, by engaging in a first contact with the end users and observing their work, the requirements
to provide a effective analysis of the factory units can be assessed, and the initial challenges and

restrictions for designing the report can also start to be taken into consideration.

3.1 Data Architecture at Amorim

The software used for this project, as part of the Amorim Cork SA path towards digital trans-
formation, is Microsoft Power BI. This software has been used inside the organization since early
2021, and its areas of application continue to increase exponentially. Currently, there are reports
built for sales, receivables, stock, real-time production, among many others, so naturally building
one to control the whole industrial environment from a financial standpoint was an almost required
step at some point in time.

After implementing a MES system, the company faced a new data inflow. With this system,
it is now possible to access production data in near real-time (with updates occurring every 15
minutes) and it significantly improved the quality of the information, as it allows for control over
every phase of the production process, as well as the ability to plan production ahead of time.
With the new quantity and quality of data, the next step in the digital transformation process was
naturally to improve the processing and organizing capability of the data and transitioning towards
SAP systems.

After this change, Amorim Cork SA started to organize its data within OLAP cubes loaded in
the cloud using SSAS Analysis Servers. In these cubes, data is separated in 5 different categories:
Financial, Production, Order 2 Cash (Sales), Purchase 2 Pay (Purchases) and Transportation, and
although these categories contain duplicate information across them (eg. center, profit center),
this segregation of data is far more practical to the company. This way, employees can work

only with smaller subsets of data relevant to them, which not only improves performance when
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.........

Figure 3.1: Distribution of the financial cube’s tables

performing queries to the data, but also helps turning them more understandable and organized,
easily outweighing the disadvantage of needing to store more data.

Within these OLAP cubes, the data is distributed in a Snowflake Schema with a movements
table as the central fact one, describing what comes in and out from every single department/ma-
chine/factory. This structure makes sense in the Amorim universe as that is the only fact table
needed to record the movements or transactions regarding everything that goes on in the company,
be it production orders, transfers between factories and centers, sales, among many others. This
distribution can be seen in Figure 3.1 (which is enlarged in Appendix C), where all the tables are

connected to the central movements one, with either many-to-many or one-to-many connections.

3.2 Project Objectives

Before this project, factories’ control was made via Excel reports, and every factory had its
own set of reports with which they performed their own analysis without a standardized way to
look at the data. Furthermore, every single one of those Excel reports required maintenance, which
ultimately consumed a lot of time that could be better spent with other activities.

With that in mind, the end goal of this project is to be able to create a single industrial re-
port that can serve as the basis towards measuring all the financial indicators within the factories
environment by covering every relevant asset that can influence the final result. It is extremely
important to ensure that the data is accurate by analysing all possible filters, so that there is confi-
dence in the values displayed and that the end users can identify themselves with them.

Besides that, it also intends to help the end users by providing them with a quick and thorough

interactable analysis of the industrial units, available to be consulted at all times. From this, it will
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be possible to save time that is repeatedly wasted when constructing and updating the formerly
used Excel reports, which will make it so that, in turn, the end users’ productivity and availability

are bound to increase.

3.3 End-users

Before starting to design the report, there are a few more things that will have to be considered.

Firstly, all end users (and consequently their preferences) must be accounted for. The main
users will be controllers and industrial directors, and these two types of users have different pref-
erences over how they like to read their data. Since controllers have to perform exact analysis,
they prefer tables and matrixes displaying the true values of the fields, while industrial directors
are more inclined towards analysis based on graphs, which are not only quicker to read but also
allow for a faster comparison with previous time periods, and to verify the trends of the factory
performance.

On top of that, Industrial Directors in Amorim are not used to having a tool that directly
provides them with the information they want to see. Because of this, it is even more important
to develop a report that is easy to read and interact with, and that has all the relevant information
quickly available to them. This will allow them to be more independent in their work and to
perform a more effective control of the factory, as they do not have to wait for the construction of

reports with the specific data they require every time they need to look at the factories’ data.

3.4 Requirements Gathering

One of the core phases of the project is gathering the main requirements for the report from
the end users’ perspective. By identifying the main elements needed to be displayed within the
report, the visuals and the type of analysis can start to be determined.

This process was made by engaging in discussions with the factories’ controllers and attending
some of the companies’ Executive Committees, where every facet of the corresponding factory
was analysed. In the financial analysis, as can be seen in Table 3.1, there are three main aspects
that seem most important overall: the Industrial Contribution Margin, the Competitiveness, and
the Stock levels.

Table 3.1: Main report indicators

Indicators Description

The overall profit generated by the factory unit, the differ-
ence between the gross profit and the operational costs.
How much, on average, it costs to produce 1000 cork stop-
Competitiveness pers, by dividing the operational costs by the total number
of cork stoppers produced.

The stock levels and their evolution, with the ability to filter
out by material.

Industrial Contribution Margin

Stock levels
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Furthermore, the need for standardization and benchmarking also arised, as it was quickly
noted that different people performed different kinds of analysis of the same subject, and that the
same factory evaluated by two different people would undoubtedly end up with different results.
By doing this, it was guaranteed that every factory would be evaluated under the same scope (Table
3.2). This standardization of optics of analysis and calculation of indicators ensured that different
industrial units could quickly and effectively be compared among each other, something that was
not possible up until this point.

In order to provide better monitoring and controlling capabilities to the end-users, an overview
page with relevant key performance indicators needed to be added to the report. This need was
inspired from a Bowler already used within the organization to measure compliance towards the
objectives in various sectors. However, since the Amorim Cork database does not have the objec-

tives loaded into their OLAP cubes, only a temporal analysis can be performed.

Table 3.2: Performance analysis pages

Page Description
Benchmarking Vl‘sual.s to measure performance between multiple factory units
with dimensionless values.
. A page that allows for a quick overall analysis of the entire factory
Overview . . .
unit through evaluation of multiple KPIs.

Another aspect to take into consideration are the time frames to be considered in the analysis.
Results usually have a month over month comparison with former periods, to remove seasonal
effects and give a quick indicator whether the results are on the rise or declining.

Besides that, there was also a big emphasis on easily displaying month-related values, as well
as the accumulated value up until that point of the year, as those are the ones that actually give the
end result of the factory unit at the end of the year. This helps not only to determine the months
with bigger or smaller contributions to the overall value, but also gives the users the ability to
deep-dive in on said months to explore what went right or wrong in those months that can explain
those values.

A more detailed description and requirements for each of the three main indicators follows, as
well as the pages that will help end-users to perform a quick and effective overall analysis of the

factory.

3.4.1 Industrial Contribution Margin

The Industrial Contribution Margin (ICM) is the most important indicator from a factory,
as it represents the difference between the gross margin from the sales of the factory (towards
business partners or the commercial side of the company) and the operational costs during the
same time period. Simply put, it is how much money the factory generated towards the company,

and naturally, it is an absolute need to be able to consult this value at all times.
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However, this is not the only value that is of interest in this analysis, and there is the require-
ment to further expand upon the subsets of this simple subtraction to fully understand how the
factory is performing.

The Industrial Contribution Margin is determined as the net difference between the gross mar-
gin and the operational costs. The main causes of variation in these subsets is what will later
explain the differences in the end margin result. By further exploring both of the margin’s influ-
encers, the main causes of variation can be determined and explained.

Before this project, the factories’ ICM was still a developing topic, and every end user of the
OLAP cube performed their own analysis with their own purposes. So, evidently, there was a need
to standardize the optics of the analysis, as well as the restrictions and filters of certain fields, so

that the information everyone will ever need to consult can be accessible in only one place.

3.4.2 Competitiveness

To Amorim Cork SA, the competitiveness of a factory is represented by how much it costs
to produce 1000 cork stoppers, or mathematically, the division between the operational costs and
how much cork stoppers were produced during the same time period (expressed in thousands).
However, in more specific cases, like in the Amorim Top Series Unit, this metric is not the most
accurate way to express this indicator, as being a factory that specializes in customised high-value
items, there is a trend towards producing less and less cork stoppers, but the value of the production
has been steadily increasing throughout the years. So, an additional element of the report will have

to compare the operational costs with the value of the produced cork stoppers.

3.4.3 Stock level

Perhaps the most simple and straightforward aspect of the analysis is the factories’ stock level.
Even so, it is still needed to divide it into the different types of material, ranging from raw cork
and cork stoppers to chemicals and packaging material. Besides that, it is also in this sector of
the report that the production adjustments will be considered, as they cancel out any extra virtual

production that may have occurred over the course of a month.

3.4.4 Benchmarking

Regarding the benchmarking between the different factory units, all the former indicators had
to be expressed, however they need converted into dimensionless values, so that bigger factories do
not automatically have better indicators and thus appear to be more efficient. To do that, indicators
have to be calculated in a way that ignores the amount of activity performed within the factory,
and simply look at the productivity of it.

By having these indicators, it will be possible to perform an accurate comparison across all
factory units, and easily identify the best and worst performing factories inside the organization,

as well as from where in the factories’ values that differentiation comes from.
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3.4.5 Overview Page

Naturally, the report will also benefit from having an overview page, an informing and inter-
actable first page, where all the main performance KPIs developed when constructing the report
will be displayed, along with a temporal analysis to detail the progress compared to that of last
year.

With this page, end users will be able to quickly identify the areas with the more significant
variations, and will be able to easily explore that indicator into all the detail necessary, all the
way into the root of the deviation. That way, instead of scrolling aimlessly through the report
pages looking for causes unsure where they are most likely to appear, the user experience will be
much more personalised and directed towards quickly realizing what the most critical points of

the factory are, and where actions need to be taken.
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Development

When creating a performance report or dashboard, the data has to be prepared to match the
needs of its users, and organized in a way that is easy to read and understand. In this chapter,
the steps taken towards meeting these goals are explained, by elaborating on what measures and
tables were added to the database and the reasoning behind them, as well as the justification for

the visuals used and their layout on each page.

4.1 Understanding the Data

To create this report, for the first time in the companies’ 1027 Power BI reports, two datasets
need to be merged to create a Data Mart, as both the financial and the production OLAP cubes are
going to be used. These cubes have multiple similarities, which will create many duplicate tables.
For example, the different factory units are divided into centers, that then segment themselves
into profit centers, and a level below that, cost centers. As for materials, they follow a hierarchy

capable of explaining every single material in full detail.

In both cubes there is a Movements table, where all the transactions inside a factory are de-
tailed. Movements have a quantity and value associated with them, as well as a type of order
which pointed towards what type of transaction it was. Besides that, some movements also have a
"profit center partners movements", the destination profit center for the internal movements within
the company.

To easily filter the data through different time scopes at any given time, the financial and
production cubes also have, respectively, a "Type of value" and "Type of Temporal Analysis" field,
which, despite the different name, provide the same utility. These fields allow data to quickly be
set to distinct time frames to perform different analyses (eg. actual vs year-to-date).

In order to properly classify the types of internal movements, they are also separated by a
classification of stock movements field. The most important ones for the creation of the report
will be the 101 and 102, which represent production orders, and the 903 and 904, which represent
stock adjustments.

21
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In the financial cube, data is organized in a way that allows the quick creation of a full income
statement, by having an account hierarchy where the levels of the hierarchy are equal to those
of an income statement. There are several types of structure in the account hierarchy, destined
for different end-goals: for example, the "EMCI" structure refers to the ICM, while the "EMCC"
structure only looks at the values that contribute to the company’s Comercial Contribution Margin.
Besides that, there are also some pre-calculated measures that provide the values of some of the
knots inside the income statement, in case they are needed for quick use.

An important field inside the production cube is the deposits in which the stock is stored.
By storing the values and quantities within their own separate deposit, it is possible to divide the
factories’ stock levels into finished products, shipped stock, WIP, and even returns from unsatisfied

customers.

4.2 Transforming the Data

As explained in chapter 2, Microsoft Power BI allows users to create measures using the DAX
programming language. By using this language, new fields of data can be created in order to
fulfill needs that cannot be achieved with the data available in the OLAP cubes. For this report,
various measures had to be developed to further expand the capabilities of the data presented and
to provide a more thorough and exact analysis.

Furthermore, with the merger of the two OLAP cubes (financial and production), filtering
tables had to be added to ensure that, when applying filters to the data, those were taking effect
on both cubes. That way, the same page could display information from both cubes regarding the
same factory unit. Besides that, those filtering tables also made it possible to create measures that
were calculated using data from tables of different sources without compromising the reliability

and accuracy of the outcome.

4.2.1 Added Measures and Tables

This section presents the most relevant measures and tables that were created and added to the

Data Warehouse, explaining the used data fields and DAX functions in detail.

4.2.1.1 Sales

One of the most clear areas where the data stored in the cubes would not suffice to explain the
operations inside the organization to the level of detail expected was regarding the sales values.
Due to the size of the organization, and the fact that its centers are divided into distinct profit
centers with different types of operations, certain aspects had to be considered when creating a
measure to calculate sales.

Firstly, only certain knots within the income statement were to be considered, as not all move-

ments inside a company are sales. These fields were: "Sales", "Internal Sales" and "Return of
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Sales". The junction of these three items accounted for the total raw sales of the analysis in ques-
tion. Then, to remove artificial or duplicate values, the movements whose end profit center was
one of those being analysed cannot be considered. To do this, the table with the list of the se-
lected profit centers and the movements table needed to be cross-filtered, which was done with the
TREATAS function. With this function, it is possible to filter information through unrelated tables,
and so, by using it to treat the Profit Centers from the selected values of the slicers as filters for the
Partner Profit Centers field in the Movements table, the transactions that needed to be expurgated
were removed and the final values of net sales determined.

Internal sales, however, have an extra level of complexity when calculating them. Since not
all centers are capable of performing all the processes for the treatment of cork stoppers (eg.
washing, a process that gives colour to the cork stoppers), they can request that service from a
different factory. Upon returning those finished cork stoppers, a new exit movement of materials
between centers is created which at first glance count as sales. Those movements are not to be
considered since they do not represent actual sales of that factory, and so, through filtering of the
stock movement field, they were identified and removed from the total sales value. Only then is
the net value of internal sales fully determined, and further analysis can start to be made.

Once all the final values are determined and there is a clear distinction between internal and
external sales, another measure that is worth adding to the report is the "Average Price", that allows
end-users to monitor the prices at which they are selling their cork stoppers to specific business

partners or partner centers, by dividing the total value of sales by the number of cork stoppers sold.

4.2.1.2 Gross Margin

To thoroughly explain the factories’ gross margin, every segment of the data and its deviations
compared to last year have to be detailed upon. That was done by analysing the fields of the
income statement and determining how they could be further divided to provide the best possible
explanation to the values. For example, when analysing the internal sales’ margins, the logical
fields of separation are the partner profit centers and the materials, which are not the same when
analysing WIP levels, where the type of order is a much more relevant field than a profit center.

Besides analysing that whole segmentation, there is also another sector that requires detailed
clarification when it comes to explaining the gross margin, which is the production deviations, the
benefits or extra costs associated with production orders when the process does not go exactly as
originally planned (eg. deviations in consumed raw materials, quality of the end product, among

other factors of variation).

4.2.1.3 Competitiveness

Competitiveness is the ratio between operational costs and amount of cork stoppers produced.
Operational costs were already a direct metric from the system, but there was no direct way to
obtain the exact amount of cork stoppers produced over a certain period of time. Thus, a measure

that determined that was created, not only in quantity, but also in value.
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By looking at specific stock movements that represent production, two metrics were created
to be able to display how many cork stoppers were produced in a given time period (in quantity
and value). Then, an additional and final metric was created dividing the total operational costs (a
direct field of the financial OLAP cube) and the net amount of cork stoppers produced (the newly

created metric).

4.2.1.4 Time-series analysis

Even though the database had the fields "Type of value" and "Type of Temporal Analysis", as
stated previously, these were not very dynamic, since they did not allow the values from different
time scopes to be used in some visuals. Because of that, using the DAX expression SamePeri-
odLastYear, the corresponding value for the previous year (N-1) was calculated for every metric

where this kind of analysis was necessary.

4.2.1.5 Stock divisions

As mentioned before, the deposit codes can be used to separate the type of stock by taking
into account where in the factory it is placed. However, there was also a need to separate stock
values by materials, and whether they are finished product, work in progress, or even some other
secondary material (not cork) involved in the production process (packaging materials, glues and
oils, ...).

Thus, specific measures were created to represent these values and easily group them together,
taking into account the names of the materials and the deposit in which they were stored. In this
aggregation, however, it was not possible to add the quantity of stocks, as not all materials have

the same unit of measurement.

4.2.1.6 Benchmarking

In order to effectively benchmark the factories and provide an accurate comparison among
them, the KPIs used to perform this analysis have to be dimensionless. To do that, the selected
indicators must be divided by a value that detaches themselves from the factory to which they
belong.

In the indicators regarding the ICM, that value is total sales, and the indicators to track are the
ICM and the gross margin. By dividing these by the total sales, the result represents the factories’
profitability, and a good field of comparison among industrial units.

For the KPIs related to competitiveness, the value of the division is the net amount of cork
stoppers produced. As for the indicators to track, the most logical ones are all the subdivisions of
the operational costs. By using these values, the size of the factory is removed from the equation
and they represent the costs related to the production of each cork stopper.

As for stock indicators, the most relevant one to track is the stock coverage, which tracks
the stock levels divided by the demand from each factory. Besides that, another indicator that is

valuable to track are the impairments, divided by the total stock value.
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Once all the KPIs were determined, measures were created to determine each of these indica-
tors, using the DIVIDE DAX function.

4.2.2 Filtering

With all the relevant measures created and the data ready to be used inside the report, the only
thing that was still missing was how to filter the report to show only the relevant data for each
analysis.

The method used to achieve this can be seen in Figure 4.1, and it is based on adding auxiliary
tables with the optics of centers and profit centers that need to be analysed for each different
industrial unit.

These tables, connected to the models and among each other, are led by the "Féabricas mestre"
table, which has the main divisions for the report filtering, and contains the fields to use when
it comes time to filter the report’s pages, the "Féabrica" (factory) field. From there, there is a
connection to two different tables, the "Fabrica CL Finangas", that assigns the profit centers to
be linked with each factory in the financial cube, and "Fébrica Centro Stocks", which links the
factories to their respective center inside the production cube.

As for the connection between the factories and the centers inside the financial cube ("Fabrica
Centro Financas"), these were done via a checker, where by the DAX function SELECTED-
VALUE, the selected values from both tables are compared to check whether they are the same or
not. This connection could not be done in the same way as the previous two since linking these
two tables would create a direct double filter to the financial Movements table, which is simply
not possible to do in Microsoft Power BI.

With these connecting tables, it was possible to easily reach all levels of data granularity and
get detailed information regarding every subset of each factory, from the overall company to a

specific profit center.

4.3 Report Design

The first, and possibly most crucial element of the report, are the slicers which will be put at
the top of every page. These slicers, using the filtering tables explained above, will allow end-users
to filter the entire report to only show the information they require, either from one or multiple
factories. Moreover, there will be another slicer, on the bottom of each page, with date related
fields (month and year), so that the optic of the analysis can be easily set and, if needed, changed.
Both of these slicers are visible and synced in every page of the report, hence, users will only need
to filter once over the course of their analysis.

The last element that will be present in every page is a slicer to easily alternate between the
actual and the year-to-date values, using the "Type of Value" field mentioned before. While visible
in every page, this slicer will not be synced across report pages, as the main way to analyse
factories is through the year-to-date values, with the occasional need for verification of the monthly

values.
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Figure 4.1: Added tables and their relationships

With these three elements, every user is now able to completely filter the report to match
their needs. Moreover, Microsoft Power BI Service offers a bookmark capability that records the
selections made inside each slicer and allows users to easily access those selections when opening
the report with the simple click of a button.

To compare the performance of the factories between the current year and the last year, most
tables will have both values present, as well as a third field which calculates the difference between
the two and provides for a quicker analysis.

When it comes to laying out the report interfaces, there needs to be a focus regarding how
the information of each page will be read and what are the most important fields information for
each subsection of the report. To do that, each section of the report underwent a design process,
to determine what the best visuals were for each page and which fields were the most relevant for

analysis.

4.3.1 Overview

Noticeable in Figure 4.2, when designing the Overview page the goal was to provide end-
users with the capability to quickly monitor and access every relevant facet of the industrial unit.
Because of that, there was a prevalence to graphically displaying the values to provide a quick
temporal analysis, as well as a comparison of the determined values with those of last year.

Of course, this being an initial monitoring page, there was not much detail regarding each KPI,
and so a button directing users to the respective page with a more thorough analysis was added.
This allowed users to not only quickly identify the areas inside the factory that were generating
the biggest difference compared to last year, but also access the information regarding those areas

and enable them to effectively determine the main root causes of variation.
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Given the limited space of the dashboard, and the quantity of KPIs needed to be displayed,
there was a need to add a second page to the overview, which was done with a bookmark. This
bookmark switches the visuals in the page while maintaining the same original filters, and thus
making it possible to combine information capable of filling two report pages in a single dynamic

one.
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Figure 4.2: Overview Report Page 1

4.3.2 Operational Costs

While constructing the detailed pages of the report, the readability of the information and the
way it would be processed by users was taken into high consideration. Since typically, as Figure
4.3 shows, people instinctively attempt to extract information from an image by scanning it from
the top-left to bottom-right of the page (Ambrose, 2007), there was an emphasis on placing the
most important information on the top and then dividing it in further detail in the lower sections
of the page. Besides that, the use of white space was also taken into consideration to show a clear
separation between the visuals and establish a visual hierarchy within the information provided.
Moreover, it was also used to not overwhelm the page with seemingly too much information,
making the overall page more appealing to the end-users.

The overall design of the operational costs pages, which can be seen in Figure 4.4 for the main-
tenance costs, had its top row with the information directly from the income statement, as well as a
temporal analysis, and the bottom section with a division over the most applicable fields from the
Data Warehouse (cost center, material, business partner, among others). In the maintenance costs
page, the bottom section focuses on Cost Centers and Business Partners. Besides maintenance

costs, there are 4 more operational costs pages, namely:
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Figure 4.4: Maintenance costs report page

Staff costs, where the bottom section is divided into Functional Areas and Cost Centers.
Moreover, there are two extra indicators that track how much was paid in overtime hours
(gathered from a knot in the income statement) and the productivity of the factory (a measure
created by dividing the total staff costs by the net amount of cork stoppers produced);

Depreciations and amortizations, where the fields of subdivisions in the bottom sections are
the Cost Centers and the Operational Accounts;

External supplies and services, that are divided by Business Partners and Cost Centers, with

a pointer to a separate page focused on the subcontracting of services, once again separated
by Material and Business Partner;

* Energy, separated by Functional Areas and Cost Centers.
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4.3.3 Gross Margin

The layout selected for the subsets of information inside the gross margin income statement
is shown in Figure 4.5. In this page, the layout can be divided into two sections, a top and a
bottom one. In the top area of the report page, information is separated by the two most relevant
categories, while in the bottom a temporal analysis of the values is displayed. In the Internal
Sales Margin page (Figure 4.5), the margin is presented while sorted by Partner Profit Center and
Material. Besides this page, there are 5 additional pages to fully explain the gross margin, which

are:

* Production Margin, separated by Operational Account and Material;

Client Sales Margin, which is subdivided by Business Partner and Material;

* Commercial Sales Margin, that similarly to the Client Sales Margin is separated by Business

Partner and Material

WIP levels, divided by Production Order Type and Material;

* Product Deviations, where the values are sorted by Production Order Type and Operational
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Figure 4.5: Internal Sales Margin report page

Additionally, in the product deviations’ page, a tooltip (Figure 4.6) was also added to show
the top 10 orders which contributed to the biggest deviations (in absolute value). A tooltip is a
Power BI feature that displays separate pages of a report when hovering over the values of selected

visuals, while keeping all filters of the original page and the hovered value. By applying it to the
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page, it provides users with a quick way to identify the biggest outliers and contributors to each of
the displayed values.

The selected design provides dynamic pages that can easily explain every facet involving the
gross margin, giving thorough details about where the profits of the company come from and what

operations are generating them.
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Figure 4.6: Production deviations report page (with tooltip)

4.3.4 Sales

When categorizing sales, there needs to be a clear distinction between internal and external
sales. For that, once again, the report page was separated into two sides, with the left one expand-
ing upon the internal sales and the right upon the external ones, as seen in Figure 4.7.

For the internal sales, as explained previously, the services provided to other centers need to
be expurgated from the total sales value. However, since they are still an operation made inside
the factory, these movements are important to keep track of, and two different tables allow to fully
elaborate on this topic, one showing net internal sales, and the other provided services.

Regarding the external sales, the analysis is more straightforward, and the only division that
needs to be made for the values is separating them by destination country, and then by business
partner.

In comparison to the other pages of this report, sales are examined under a different scope of
analysis, as they are analysed based on centers instead of profit centers. Because of this, a second
slicer had to be added to the page which got its values from the "Fébrica Centro Finangas" table,
explained in Figure 4.1. By adding a checker to verify whether the selection in both slicers was the
same, and removing the influence of the first slicer over the page, the page is, as intended, filtered

by center instead of profit center.
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As usual, a graph symbolizing the temporal evolution of the values is displayed in the bottom
of the report page, to provide users with a visual tool that allows them to identify trends and

compare this year values with last year’s.
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Figure 4.7: Sales report page

4.3.5 Stocks

In regards to analysing the stock levels in each factory, there are two optics of measurement

that need to be taken into account: the stock values, and their evolution.

For the stock levels (Figure 4.8), it is important to quantify not only the value of each product
in stock, but also the quantity of it, which, as explained before, has to first be split into units
of measurement to not mix up values that cannot be grouped together. Besides that, another
two indicators that are worth keeping close track are the impairments of products and the stock
adjustments that are made manually to override any offset values that may have come from the

system.

Furthermore, it is also important to provide users with a macro view of the stock value’s
temporal evolution, which will be further detailed in a separate page, visible in Figure 4.9. In this
page, there are several groups of stock, made from the measures that were explained previously.
With these metrics, an additional table with only one column with the names of the measures was
created and inserted into a slicer. From that, a new measure using the DAX function SWITCH
was created to update the evolution chart on the bottom of the report page so that it only shows
the measure correspondent to the selected value of the slicer, and thus provide a easily accessible

temporal analysis over all relevant stock related metrics.
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Figure 4.9: Stock evolution report page

4.3.6 Benchmarking

For the benchmarking page (Figure 4.10), a similar method to the one used in the stocks
evolution page was used. By creating the measures and inserting them into a table, it was possible
to filter the graph of the bottom of the page to successfully compare only the chosen measure
across multiple factories.

As for the table, it provides not only a comparison with all the other selected factories, but

also with itself, displaying the current and last year’s values. This also allows the user to compare
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the trend of the factories’ performance, by analysing the variation from the previous year to the

current one.
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Figure 4.10: Benchmarking report page
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Chapter 5

Implementation and Results

Once the report is fully developed, the implementation process can begin, to check whether
it fulfills all required needs from the end-users and to gather feedback and results about the work
produced. This chapter describes the implementation process and the results obtained with a

survey that was provided to all end-users.

5.1 Implementation

The project was first implemented at a small scale in a testing phase with two controllers. After
a quick familiarization and some minor adjustments to ensure the quality in the presentation of the
data, the report was spread to the rest of the factory units and their optics of analysis were added
to the report (through the filtering tables).

Even though Microsoft Power Bl is already a tool used in many different areas of the company,
this was the first report works with the factories’ financial data, and so it was important to ensure
that this transition of methodology was smooth and well accepted by all end-users.

To make sure that this happened, the 8 Kotter steps of change management were taken into
account when implementing the new report (Kotter, 2021).

These 8 steps are:

1. Create a sense of urgency by finding reasons why change is necessary.
2. Create a coalition by forming a good team to create and implement the change.

3. Develop a vision and strategy for change, and create a clear vision of the differences

between the previous method and the one that is hoped to be implemented.

The first three steps are directed towards creating a favorable climate for change. The reasons
why change was necessary was obvious: there were various inefficiencies when analysing the
factories’ financial data, and a standardization of the values and analysis would certainly help in
solving that problem. Moreover, users were guaranteed that the report would be created by the

most suitable people for the job, since it was the responsibility of the company’s Power BI team.
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Lastly, they were explained how this new project would benefit their work, and give them more

time to perform other value-added activities to the company.

4. Communicate the vision, and ensure that people support the innovation.

5. Empower action by removing barriers, such as organizational hierarchies, and allow people

to assist the change.

6. Create short-term wins, as recognizing small wins motivates employees and makes them

be more engaged with the process of change.

These following three steps are fundamental in making the change happen. By engaging with
end-users and making them a part of the report designing process, they understood the final goals,
and felt included and invested in the creation of the report, which made them more susceptible to
accept it once it was completed. Moreover, since they were updated frequently on the status of
the report, especially when new pages and functionalities were added, and even helped with some
filters to reach some more complicated data, they saw first-hand the evolution of the report and

were involved in that progress.

7. Leverage wins to drive change, and using the credibility gained from the first successes to

motivate further improvement.

8. Embed in culture, by linking the improvements achieved to the implemented changes. That

way, the new methods will become more enticing and eventually fully replace the old ones.

The last two Kotter steps have the goal to sustain change. This will be achieved by engaging in
a continuous improvement process after the implementation of the report, to ensure that all needs
of the end-users are met, either current ones or ones that might appear at a later time. That way, it
is expected that, once the users are comfortable with the report and learn all its capabilities, they
will embrace the new report as the main way of analysing the factories’ financial data.

By applying these steps, the chances of the implementation’s success vastly increased, and the
end-users were more open to the change and use the new report.

To disseminate the report to all the end-users, a session was arranged where all the function-
alities of the report were detailed. During this session, feedback was incentivized and all possible

doubts were removed.

5.2 Results

To gather results concerning the usage of the report, a survey using Google Forms was created
and distributed to all the end-users, to understand their satisfaction with the new report and to
determine which areas of the report they felt that did not answer their requirements. This form,
attached in Annex B, aimed at analysing every aspect of the report creation process, from the

information available to the method of implementation. Besides that, there were also two extra
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separate sections, one for controllers and the other for industrial directors, with more specific
questions directed towards their use of the report. The report was answered by 11 (6 Controllers
and 5 Industrial Directors) out of 14 end-users.

With this survey, it was clear that the overall feeling towards the report was positive, with an
average satisfaction towards the information displayed in the report of 6,1 out of 7 (Figure 5.1),
and with all end-users feeling comfortable enough to use the report independently and with trust
in the presented data. This shows that the steps taken to facilitate the change were successful, and
that the end-users are accepting the new report and are embracing it as part of their new day-to-day

activities.

How satisfied are you with the information presented in the new industrial report?

11 respostas

8

2 (18,2%)
0 (0%) 0 (0%) 0 (0%) 0 (0%)

0 | \ |
1 2 3 4 5 6 7

1(9,1%)

Figure 5.1: Satisfaction with displayed information

Besides that, there was a general increase in the desire to frequently perform control over the
company’s financial values, as before the implementation of the report the most common practice
was to analyse them once every fortnight or even month, done by over 70% of users (Figure 5.2a),
and that plummeted to less than 10% after the implementation, with all but one user stating their

desire to perform that analysis every week at the most (Figure 5.2b)

i ies?
How often do you currently control the financial values of the factories? Knowing that the new report updates daily, how often do you plan to o it now?

11 respostas 11 respostas

@ Daily @ Daily
36,4% ® veeky @ Weeky
Ones every fortnight Once every forinight
@ Monthly A @ Wonthly

4

4

(a) Control before implementation (b) Control after implementation

Figure 5.2: Data Control

Moreover, the main goal of the project, of creating a standardised report that would assist

controllers and industrial directors in the preparation of the Executive Committees, was achieved,
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On average, per week, how much time do you invest in preparing the executive committee and
other necessary reports?

6 respostas
0-15min
15-60 min 1(16,7%)

1-3 hours

3-6 hours 1(16,7%)

6-12 hours 2(33,3%)
I don’t prepare EC 1(16,7%)

1 day 1(16,7%)

(a) Time spent in preparing reports

And how much of that time is invested in data collection?

6 respostas

0-15 min
15-60 min
1-3 hours
3-6 hours 2(33,3%)

6-12 hours
I don’t prepare EC

1 day 1(16,7%)

(b) Time spent in data gathering and preparation

How much time do you estimate that the new industrial report will save you each week in data

collection and reporting?
6 respostas

0-15 min 0 (0%)

15-60 min 1(16,7%)

1-3 hours 2(33,3%)
3-6 hours 1(16,7%)
6-12 hours 1(16,7%)

| don’t prepare EC 1(16,7%)

(c) Time saved with new report

Figure 5.3: Controllers’ time usage

with 100% of users claiming that the new report would assist them when preparing their pre-
sentations. Not only that, but the implemented report will also save a significant amount of the
controller’s time, formerly spent in data gathering and preparation. Figure 5.3 (taken from the
controller specific section of the Google form) shows an estimated decrease of 40% in data col-

lection and preparation time, that translates to, on average, 4 hours each week per controller. This
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brings a significant benefit to the company and allows controllers to focus on their core job, that is
to analyse the data and from there make their conclusions about what is happening in the factories.
Summing up, it is clear from the answers that the new report provides users with the ability to
perform more frequent control while spending less time, which translates itself into a big benefit
for the company.

As for the Industrial Directors, the biggest advantage for them originated from the report is
data accessibility, as seen in Figure 5.4, since they no longer have to depend on controllers to
build the reports for them with the necessary data. This allows them to perform analysis in a more
timely manner, and to act quicker on areas that they may notice are underperforming. Besides
that, with the new report, they also benefit from the increased data quality, originated from the
standardization process, both on how it is determined and how it is presented. By using the same
report every time with fixed visuals, Industrial Directors now know where the data is stored and
how to look and interact with it, something that they did not have prior to the implementation of

the new report.

What do you hope to gain from the new industrial report?
5 respostas

Time in data preparation 2 (40%)

Data quality

Data accessibility 4 (80%)

Figure 5.4: Industrial Directors Expected Gains

By analysing the ratings given to each section of the report individually (Figure 5.5), it is
noticeable that the Overview page scored the best overall. As the introductory page to the report,
this is very important, as it provides end-users with an engaging page upon opening the report,
and it shows that the goal made for this page, of providing an interactable introductory page where
users could quickly monitor every section of the factory unit and delve into the ones where they
see the bigger discrepancies of the values, was met.

Alternatively, the report section with the most mediocre score is the Benchmarking one. Since
this is a page made for comparisons between factory units and most end-users only have access
to the data of one, this is justifiable, as for the single analysis of a industrial unit, this page alone
does not bring much value.

After that, the sections that rated the most poorly overall were the Sales and Gross Margins

portions of the report, with goes in hand with users’ suggestions over which pages had the most
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On a scale of 1to 7, how would you rate each of the sections of the new report?

T . 3 EN4s EES EE: EET

vl 1cM Grons Margin Salert

Campatitivanais Oparaticnal Coata T Banchak

Figure 5.5: Report sections’ ratings

room for improvement. These answers indicate that these sections should be the first to be looked
at and worked on regarding future improvements, with a further need of enquiry to understand
why these pages are not currently satisfying end-users needs and what additions have to be made.

An additional suggestion of improvement is the addition of budget and forecasting values to
the report. This need is currently not achievable as these values do not yet exist in Amorim’s Data
Warehouse. Besides that one, another improvement suggested was the tracking of slow movers,
which will be made possible once the impairment are associated with the materials, since as of
now they only exist as a direct indicator.

Overall, the new industrial report answered the demands of the end-users, and provided them
with a new tool with better visualization and reporting capabilities. This is shown in Figure 5.6,
where the users rated the totality of the report and all its components as a 6.1 out of 7, a very

positive score for a new report.
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Globally, how would you rate the new report and the initiative to include in Power Bl the dynamics
of the company's financial analysis?

11 respostas

6 (54,5%)
4
2
0 (0%) 0 (0%) 0 (0%) 0 (0%)
0 | | \ |
1 2 3 4

Figure 5.6: Global analysis of the report
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Chapter 6

Conclusions and Future Work

Once all the results are gathered and analysed, it is time to reflect upon the project and make
the adequate conclusions. Moreover, it is also relevant to infer on possible future improvements to

the project, taking into account the feedback received and the capabilities of the service used.

6.1 Conclusions

The work developed in this Master’s thesis had as a primary goal the creation of a standardised
report in Microsoft Power BI to analyse the financial values of Amorim Cork SA’s industrial units,
by providing a detailed explanation of the Industrial Contribution Margin and all the subdivisions
that came along with that concept.

With this explanation, it was also envisioned that the new report would be able to quickly
detect the root causes of variation, providing users with effective analysis so that they know what
are the areas of the factory that require intervention. Besides that, with the standardisation of the
factories’ analysis, a possibility for benchmarking arised, something that was not a reality in the
company until this point.

This report was developed after an initial phase of requirements gathering, by working closely
with the end-users of the information and assessing what data they need to visualize and which
measures are critical to them.

To answer all of the end-users’ needs, two OLAP cubes had to be combined into a single Data
Mart, something unprecedented in the company until now, and additional measures were created
through DAX programming to express the required indicators that were not fields in either of the
cubes.

Besides that, the users’ profiles also need to be taken into account when choosing how data is
presented, as that is also a big factor in the efficiency of the information delivery process.

By understanding their requirements and arranging data in an appealing and interactive way,
that data was transformed into valuable information, with which users can utilize to perform con-

trol and analysis over the factories’ financial values.
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Overall, the work developed in this project achieved the goals set out at its beginning, and
users showed their pleasure with the report created and expressed their desire to use it as their

main tool when analysing factories’ performance in the future.

6.2 Future Work

Following the work performed during the current dissertation, there are a few suggestions of
future improvements that can be made to improve the report and its capabilities.

Firstly, it is necessary to engage in a continuous improvement process to ensure that the needs
of everyone who is in contact with the report are fulfilled, and that the usage of the report is as
simple and direct as possible. This can be done by reinforcing the need for feedback, as well as
by analysing the usage metrics provided by the Microsoft Power BI service, which reaches the
granularity of every report page. That way, the better and the worse performing pages can be
determined and actions can be taken according to those conclusions.

Moreover, the survey used to gather results already provided an indication over what pages
of the report have the most room for improvement. That way, developments can start to be made
on those pages (mainly Sales and Gross Margin) while usage data is being collected to provide
another level of data to analyse and identify other areas of improvement.

Another capability that could be added to the report is to expand the model from only perform-
ing descriptive analysis and explore the more advanced predictive capabilities of Power BI. That
way, it will be possible to better predict the short-term performance of factory units through, for
example, trend and prevision lines.

Finally, since the Production cube was recently implemented in the company, it would be
interesting to explore it more deeply and understand its capabilities, by studying if there are any
other possible indicators that can be built on the basis of that cube that would provide additional

visibility and control over the factories’ performance.
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% Acabamentos Mecanices -7263 -336032 328769 5 DUMMY 45X26 A BH 23436 26168 - 100604
& Erradicagio -3794 -3794 =1 DUMMY 45X25 A -21049 -20 14 - 936
% Produso de quimicos -514 2018 -3732 %) RT NAT 54%24 RACA -20574 6732 -27306
=] Vaporizacio - 54 - 42041 41986 '+ RT NAT 45%24 RACA - 20558 -5936 -14 622
% Colmatagem %) RT NAT 45%24 2 PVF -20039 -20039
+] Pesagem 5438 -5438 +1 RT NAT 45X24 1 PVF - 15855 -15855
= Polimento + Topejamento -74823 74823 S RTNAT 45%24 3 PRE-LIGHTP.. - 15808 93 -13002
1 CorkSense 818 9586 -8768 #1 RT NAT 45X23 1 PVF - 14332 -14332
% Acquamark 9433 94373 103806 5 DUMMY 49324 A 14100 -153125 130024
+ Lavagio 28117 - 24109 52 226 +1 RT NAT 45X25 RACA PVF -13877 -13877
% Deslenhagem 67030 25857 42073 5 RT NAT 40X25 FLOR E 13250 3504 -16844
| Brocagem 185460 - 241552 427 012 =1 DUMMY 45X25 AA -11933 -11933
S L-AMI+EE 272180 642931 370750 S RT NAT 49524 SUPN1OTVS..  -11130 - 11180
Total 498433 -370556 868 989 '+ RT ACQ 39X25 3/4 PRE-ACQ -9830 4493 - 14322
5 DUMMY 28326 RAGA -9785  -16936 7151
Total 498433 370556 868989

Niveis de WIP por Més

2000

Valar & Valar N-1

Jen Feb Mar

456 K

406

o
f

S=p ot Nov. Dec
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Desvios de Produgdo

= Vendas

Desvios por Ordem de Produgio
Centro de Lucro PT

Desvios por Conta Operacional

Valor N-1 | varN-1 [ Centro de Lucro PT Valor | Valor N-1 -

Final Report

B SRSt 745 615 122310 623 306 122310
% Escolha 1868556 162054 1706502 | = 42960982
<l Lavagdo 1311403 498 409 812994 - - 26 961
15 Acabamentos Mecanicos 364826 194128 170667 | @ d 001100228649 + 1310533 |789  -505713
= Brocagem 224046 058005 -733050 | = d 001100259704 + 874258 [131 -1320870
5 o o oreer | mq oroomeser | measz (O, SRR
%) CorkSense 5412 4207 1115 001100294159 + 697999 f141 33636654 2952513
15 Colmatagem 1859 -1859 001100299408  + 669437 |09 -3609
<) Pesagem -39547 39547 001100274181 + 600592 |130 130
=1 Embalagem -21120 - 808 -20312 (=] 001100248303 + 600 320 278 -278
5 L-SVE+ EENl 552904  -868946 316042 | = 543 - 643
5 Deslenhagem -662405 1575582 2237087 | g o 001100268856+ C00308 1,15 -2818
% Acabamentos Mecinicos - -936513 -1010713 74206 1| 001100331565  + S896T7 laso 122310 620940
= L-AM |+ EEI -1089714 -1347111 257397 001100207688 512430
O ——— 1252 1252
%) Erredicasio 1252 1252
= 3 zno 3 zno
Total 743259 122310 620949 °
Desvios de Produgio por Més
psep——
2145K
20 °R 15736 1819K
H 682 K 682 K. 682 K 682 K
H 151
] “ 2
a0
an - Ape My un o aug seo o Now Dec
= Desvios v < > < AC - Industrial | Dados atualizados 24/06/21
veudas hd v ¥TD <
Vendas Internas Vendas Externas <
B — -3442978  -36 582502 10,63 B - — -205881 -29718413 144,35 g
B - — 200220 -16 090 550 -80.36 & Franga -86653 -10816 109 12482 @
200229 - 16090 550 80,36 = EUA -31254 -7624745 24396
[ e S al— - 14325 -T165879 500.22 = Italia -21163 -4521381 21365
-14325  -7165879 500,22 = Argentina -5923  -1602269 270,53
D e - —— -60246 - 6200896 104,42 E CHILE -8794  -1088807 12382
-60245  -629089 104,42 = Espanha -7404 - 760 030 102,65
O - — — -3573136 -4376225 122 [ Alemanha -5037 -724018 14374
Total -3442978 -36582502 1063 = suica -3373 -722742 21430
- . & Africa do sul - 2967 - 508 276 17132
Prestagées de servigos = PORTUGAL - 26920 - 431546 16,03
Cents ntidade Prego Medio & Austrélia S1817 - 200382 159,84
= Bulgéria -1308 - 217 361 166,17
B = 21459 5 125 444 23885 = Hungria -1021 - 152 696 14961
e D HE00) = Austria - 1435 - 87322 60,85
a3 Ga7 L 2263 78T 166,02 [ Grécia -351 - 86521 24650
-2387 - 252413 105,73 = CHINA -192 -55143 286,87
Total -21459  -5125444 238,85 B e =y 151
Total -205881 -29718413 144,35
Vendas totais por Més
Tipo de Valor @fes @Rt
zam I
u ‘ .
= o Nov Dec a
~ < > =+ C - Industrial



Final Report

& Voltar

& Voltar

53

vidade (por quantidade) v <
S -
. LT

Custos e Proveitos Ope. 4176023 43873695 - 607672 E

& Custos Com Pessoal 2484721 2723101 - 238380 3

+ Depreciagfes e Amorti.. 867101 803 552 63549

= Manutengio 187613 300 239 -112 628 5 218k

Qutros Custos e Provei 65164 182017 - 116 853 : e

= Materiais de Processo 6116 5576 540 Acquamark - .

& Combustiveis 130 130

Total 4176023 4373695 - 697672

Quantidade produzida

¥ v
Quantidade e Quantidade N-1

N D I N R N
-

Rolhas
Quantidade
Quantidade N-1

Quantidade
Quantidade N-1
Competitividade por Més

@ Compertiisase Q) @ Compatit

2

= Competitividad... < >

36522
51854 100409

apr

Mar

74904

127145 170416 217882 250385 250385 250385 250385 250385 250385 250385
170445 235823 297655 353525 411394 428161 484561 541545 592822 619009
109 109 109 109 109 109 109
1688 1688 1688 16,88 1688 _l6ee

627
May Jun i 2ug Sep ot Now Dec

s
R o o b n

< C - Industrial
© Competitividade (por valor) v <
[ wes [ alrn | N
-
= Custos e Proveitos Ope... 4176 023 4873 695 - 697 672 :
[+ Custos Com Pessoal 2484721 2723101 - 238 380 E
# Depreciagdes e Amorti... 867 101 803 552 63 549
Energia 565177 859 209 - 294 032 Naturais 28142 K
= Manutengdo 187613 300239 - 112 626 B 35042K
[=] Outros Custos e Provei, 65164 182017 - 116853 g 180K
%) Materiais de Processo 6116 5576 540 Acquamark 60k
(= Combustiveis 130 130
Total 4176 023 4873 695 - 697672

Valor produzide
Centro

Rolhas
Valor
Valor N-1

4467 163

Valor
Valor N-1

Competitividade por Més
.

Q00018 %

£ o016k

00014

Q00012 %

6682670 13277321

9964 123 17123883 23 260 667

Valor e Valor -1

N N R N N N N R

30002442 34485531 34485531
23075891 32445078 41201878 49355553 56185206 58459379 65805801 73088470 78959 143 82 525749

34485531 34485531 34485531 34485531 34485531

28843 28843 28843 28843 28843 28843 28843
013
012 012 012 012 0012
il Aug sep o Now oec
sep oa Nov D

C - Industrial
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Custos de Manutenc¢io

el 6

= Manutengéo 187613 300239 -112626
Servigos Externos de Manutengdo 132189 235980 -103811
Materizis de Manutengio 73025 76 166 -3141
Servigos Internos de Manutengio -17581 - 11906 -5675
Total 187613 300239 -112626

Manutengéo por Centro de Custo

81908 89 570

-7662

Custos de Manutencio por Més
Prepr

100K
5 sk
239K
K
Jan  Feb  Mar  Apr May  Jun M Aug
-
Manutengio por BP

30k

239K

Dec

27102 1525 25577
39443 33560 5882 20199 11508 8691
2471 21239 1232 10481 17643 1838
21355 21108 25 12052 9941 211
14816 34354 -19538 11618 391 11226
12697 25404 -12706 - 11616 0038  -8422
10972 w08a3  -29871 11119 B35 -2020
10755 12622 -1936 9051 10203 1152
6354 0679 -14324 8808 8808
5828 4187 1641 8696 5996 1701
5084 4648 435 8644 18672 - 10028
4762 33576 1187 8060 10815 -2755
2973 959 2004 7725 7756 -10
2514 2514 7536 7536
2107 1039 1068 7130 7130
189 6091 -4185 6681 6227 254
1567 fAL m 67 258 21
Total 187612 300239 112626 Total 187613 300239 - 112626
Manutencio M < > X
Custos com Pessoal h
Nivel 6 ValorN-1 | Var N-1 Custos com Pessoal por Més Tudo ~
1 Custos Com Pessoal 2484721 2723101 -238380 P
Remuneragges do Pesscal 2037000 2251476  -214475
Encargos sobre remuneraces 408612 437185  -28552 a0
Outros 6636 22925 ERT I
Sequros Acidentes Trabalho Do. 21260 21463 -203 T e
Cantina -g788  -9028 1140
Total 2484721 2723101 - 238379 .
Custos com Pessoal por Area Funcional
Area Funcional PT Var N i
CA - Diretos Industriais 1963585 2194663 -231078
CA - Suporte Industrial 521136 528438 -7302
Total 2484721 2723101 - 238379
Horas Extra Horas Extra N-1
Produtividade Produtividade N-1
Total 2484721 2723101 -238379
- e o “ s e | o s | e T
Custos com Pes.. ™ < > <
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Depreciagdes e Amortizacdes

Nivel 6 Valor Valor Var N-1
=) Depreciagées e Amortizagdes 867101 803 552 63 549
Ativos Tangiveis 836883 801292 35591
Ativos Intangiveis 20218 2260 27958
Total 867 101 803 552 63 549

Depreciagses por Centro de Custo

= Ativos Tangiveis 836883 801292 35501
185 456 200321 -14865
113002 128712 -15710
3817 61027 22790
81701 89057 -73355
61268 10805 50 463
57331 2224 55307
53188 53508 -320
48383 85728 -37345
37548 61 37487
34236 38895 - 4660
24313 21089 3224
19327 14282 3045
15244 18 15225
7621 1845 567
5839 6714 -875
Total 867 101 803 552 63 549

= Depreciacdes v < >

= FsE

Fornecimentos e Servi¢os Externos

Depreciagses por Més
.

836 883

) Ativos Tangiveis
At Fix Tang-Equip. Basico-Equipam... 641812 630 667 11145

At Fix Tang-Edificios e Outras Con: 81307 112076 -30769
At Fix Tang-Equip. Bdsico-Instalag HH 20616 20607
At Fix Tang-Outros Atives Fixos Ta... 37237 28455 8782
At Fix Tang-Equip. Basico-Outras I. 8530 9140 -610
At Fix Tang-Equip. Admin-Equip. | 2364 2364
At Fix Tang-Equip. Basico-Ferrame. 7082 5249 1833
At Fix Tang-Equip. Admin-Mobiliario 245 3831 -3586
At Fix Tang-Equip. Transporte -g006  -27742 19736
[ Ativos Intanc 30218 2260 27958
Atv Intangiveis-Programas de Com... 30218 2260 27958
Total 87101 802552 63549

sz o=t Nov De B

Nivel 7

5 Fornecimentos e servigos exter... 86912 198532 - 111620
FSE - Subcontratos 39170

144955 - 105785
FSE - Servigos Prestados a Empre... 15 300 15 300

FSE - Servicos de Informagdo 0S| 7470 -6253 13723
FSE - Materiais 7049 9473 -2423
FSE - Servigos Diversos 6460 6460
FSE - Rendas e Alugueres 4413 3370 1043
FSE - Servicos Prestados Entidade... 3542 463 30728
FSE - Outros Trabalhos Especiais 3491 43103 -398612
FSE - Assurance 2278 2278
FSE - Deslocagdes, Estadias e Tra... 1252 1120 132
FSE - Seguros 278 an 106
FSE - Servigos Diversos Outros Se... 100 3403 -3303
FSE - Vigilandia e Seguranca 76 139 -63
FSE - Transportes - 4068 -16958 12 891
Total 86912 198532 - 111620

Iz Feb Mar Ape

Fornecimentos e Servigos Externos por Més
I
0k

00K

waler

67K 90K 90K 90K QDK 90K 90K 90K

) Feb  Mar  Apr May Jun U Aug Sep Oct Mov Dec
s

FSE por Business Partner e Centro de Custo

160 818 151 656 9162

6460 6460

2742 2742

785 42 43

621 621

430 430

406 609 -203

400 200 200

353 588 -235

304 304

5 203 1914 -1619

=] 287 287

215 215

214 46 169

& 170 106 64

= 126 80 46
Total 86912 198532 - 111620 ~

Sep oct Nov Dec P

~
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~
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@© Subcontrata¢do

Nivel 8

N

Subcontratagdo por Més

Dec

N
FSE - Subcontratos 39170 144955 -105785
Total 39170 144955 - 105785 a0
z 100K
P ;K 2K 40K 0K K € 40K 40K
- T
«
n Rb M Ap M am A S O MNew
ee
Subcontratagio por Material Subcontratagéo por BP
Material PT valor | Valor N Var valor var N
34 808 81384 -46576 5 34 807 83301 - 48404
SUBC RT BROCAR 4362 56237 -51875 =B 3782 3742
SUBC RT LAVAR ROLHAS COLMATADC 7334 -7334 = 621 621
Total 39170 144955 - 105785 ® 18492 - 18492
o 269 - 269
=B 3672 -3672
5 E el -392
Total 39170 144955 -105785
& Voltar v < > A
Energia v ¥ID
Nivel 6 Valor | Valer N-1 Custos de Energia por Més
[R—
565177 859209 -294032 2000K
£ Primérios 310005 465387 - 155383 ok jene
Eletricidade 310005 465 387 -155383
£ Secundirios 255173 393822 - 138650 3 ook
Atividade - Energia 255173 393 822 - 138650 ook
Total 565177 850200 -204032
K r e apr Msy Jun ol Aug  Sep  Om Moy Dec
s
Custos de Energia por Area Funcional Custos de Energia por Centro de Custo
CA - Suporte Industrial 310005 465 387 -155383 215458 359136 - 143678
‘CA - Diretos Industriais 255173 303822 - 138650 - 142 504 214063 -T1472
Total 565 177 859209 -294032 51096 75551 -24455
39170 58 802 -19633
34728 28356 6372
25700 38581 -12881
18 309 27487 -9177
16034 24071 -8037
13410 20131 -6721
2879 4322 -1443
2767 4155 -1387
1283 1926 -643
1227 1842 -615
523 785 -262
Total 565 177 859209 -294032
- . w o [ - M ws o 0 e -
& Voltar | = Energia VoL > A
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Stocks

O

QtdN-1 | Valor N-1 .

a 14474321 22031203
£ Rolhas 136441 13992274 172795 21040538
1 TH 136441 13992274 172795 21040538
£ Cortica Cozida 79164 417509 145821 854265 I
# KG 79164 417 599 145 821 854 265 -
£ Quimicos 36602 50913
# KG 42 649 35382 73890 58 530
=L 10926 704 17 284 883 .
o e 100 516 101 500 - e i e o
& Cortica p/ Triturar 18481 70035
1 KG 22904 17615 59390 67 237 Ajustes
= TH 722 866 2332 2798
Bl . Centre Valos Valor N-1
£ Electric.Gases, Agu. 8391 9015 6940 6409 e
BL 8391 9015 6940 6409 O - 697 556 1312438
£ MatEmbalagem 344 10 44 Rolhas -130719% -1885803
B PAL £ 323 Quimices - 25656 - 20881
# KG 5 21 10 44 Cortica p/ Triturar 358 226 603 706
£ Regranulados 1 5 Cortica Cozida 1672131 2615415
=8 1 5 Total 697556 1312438
£ Equipamentos 159
= EA -159
a8
Total 14474321 22031203
Imparidades Imparidades N-1
(Vazio) (Vazio)
- R = B || = | @ | = | = = | = n
= Stocks ML > 2
Stocks v )
e L T e L e ]
StockExpedigio 12082914 8898070 7757121 6330115 5642824 5243601
Stock WIP 8841234 8457559 7451360 7960555 7910310 7033867
Stock Trénsito 1488 2830 12030 8678 147145 25537
Stock Cortiga 576 242 459433 621529 492983 436086 392 203
StockDevolugio .. 107130 50754 133104 144207 291995 209836
Stock Quimicos 35867 33 207 42736 46150 36602 49251
Stock Materiais E... 2 21 2 21 344 244
Stock Outros 17533 16568 16 568 3499 9015 8885
Stock Total 21662420 17044832 16035278 15073377 14474321 13054523
Tipo de Stock
Stock Cortiga Stock Devolugio  Stock Expedigio Stock Matersie Stock Outros Stock Quimicos Stock Transito Stock WIP

@StockSelecionado @ Stock Seecionads N

Embalagem

" T

amesk
aseask
e
sk K
62 sk 2K PO e mmmk 2K
o 17945
. 15035
LI 151 s
= 13055
s
- . " i | = | @ | = | = = | = n

= Stocks Evolugio A

~
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~
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Comparagao Multiplas selegges
Fabrica
% M| 087%  321% -504%  376% TA7H  1046%
% M8 650%  869% 600% 1455% 1454%  17.43%
MCIML 131 532 204 150 1364 3350
MEB/ML. 982 1440 242 613 37,79 5594
Vendas/ML 15115 16577 4042 4214 25090 32101
Competitividade (Qtd) 851 508 446 455 19,15 2235
Produtividade 400 430 142 147 1154 1257
Custos Manutenggo/ML 0,89 099 046 053 08 138
Depreciagbes/ML 15 158 115 081 38 368
FSE/ML 299 322 174 208 388 625
Energia/ML 165 182 106 138 25 394
Cobertura Stack {12M) - Valor 93,79 9379 3413 3413 12205 12205
Imparidades/Exisiéncias 000% 021%
Indicader
% M8 Cobertura Stack Custos Manutengio Energia Imparidades ma Vendas
% Ma Competitividade Depreciacdes. FSE ME Produtividade
Comparacso Indicador Selecionado por Més e Fibrica
fibrica . .
: - h Més Abreviado EN Data de Lancamenta.
= Comparagso ~ >4
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Appendix B

Google Form

B.1 Introduction

Age

11 respostas

Have you worked with Power Bl before?

11 respostas

59

® 20-30
® 30-40
® 40-50
® 50-50
@ 50-70

® ves
@ Mo



60 Google Form

B.2 Available Information

How satisfied are you with the information presented in the new industrial report?
11 respostas

8
8 (72,7%)
6
4
2
0 (C‘)%) 0 (?%) 0 (c‘)%) 0 (c‘l%) 1(9,1%)

0

1 2 3 4 5 6 7

Which pages, in your opinion, have the most room for improvement?

10 respostas

Overview
ICM
Gross Margin 4 (40%)

Sales

Competitiveness 2 (20%)

Operational Costs 2 (20%)
Stocks 2 (20%)

Benchmark 2 (20%)



B.2 Available Information 61

On a scale of 1to 7, how would you rate each of the sections of the new report?

' EN: N EN: ENS BN EN7

6
4
2 ﬂ
0

Crrrvliny 1CM Grodis Masgin Sales
Compaditivanens Oparatcnal Cosls Slocks Banchauwk

What features/metrics do you feel are missing from the Industrial Power Bl that you need now?

4 respostas

Slow Movers; Service Level Indicators
Comparison with Budget/Forecast
Deviation Analysis

NA

Do you have confidence in the data presented in the developed report?

11 respostas

® ves
® No
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B.3

Google Form

Usability

How comfortable do you feel with the new report for controlling the financial values of the

factories?
11 respostas

6
5 (45,5%)
4
2
0 (0%) 0(0%) 0 (0%) 0 (0%)
0 \ J
1 2 3 4

How do you rate the data presentation capability of the new Industrial Power Bl compared to

previous methods?

11 respostas

6
5 (45,5%)
4 4(36,4%)
2
0 (0%) 0 (0%) 0 (0%) 0 (0%)
0 | | \
5 8 7

1 2 3 4



B.3 Usability 63

How often do you currently control the financial values of the factories?

11 respostas

@ Daily

& Weekly

& Cnece every fortnight
& Monthly

Knowing that the new report updates daily, how often do you plan to do it now?

11 respostas

@ Caily

@ Weekly

@ Cnce every fortnight
@ Monthly

If a subscription system is attached to the new report to receive it partially or completely in
yvour email, do you plan to use it? How often?

11 respostas

@ Yes, daily
® es, weekly
@ Yes, monthly
@ No

@ | am not familiar with that functionality




64 Google Form

B.4 Implementation

How would you rate the presentation of the new Power Bl Industrial?
11 respostas

8
7 (63,6%)
6
4
2
0 (0%) 0 (0%) 0 (0%) 0 (0%)
0 \ | \ \
1 2 3 4

How would you rate the integration of industrial Bl in the organization?
11 respostas

4

0 (0%) 0 (0%) 0 (0%) 0 (0%)
0 | | | |
1 2 3 4




B.4 Implementation 65

How do you think it could improve?

4 respostas

Sales
Enable export of full information

It's still too early to say. Honestly, it is necessary to explore in order to propose improvement.

NA

Do you feel that, in the way it is constructed, the report allows you to work with it independently?
11 respostas

® ves

@® No
What type of user are you?
11 respostas

@ Controller

@ Industrial Director




66 Google Form

B.5 Controllers

Do you think the new report will help in preparing the Executive Committees?
6 respostas

® sSim
@ Nzo

On average, per week, how much time do you invest in preparing the executive committee and
other necessary reports?

6 respostas

0-15 min
15-60 min 1(16,7%)
1-3 hours
3-6 hours 1(16,7%)

6-12 hours 2 (33,3%)

| don’t prepare EC 1(16,7%)

1 day 1 (16,7%)
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And how much of that time is invested in data collection?
6 respostas

0-15min |0 (0%)

15-60 min 1 (16,7%)

1-3 hours 0 (0%)

3-6 hours 2 (33,3%)
6-12 hours
| don’t prepare EC

1 day 1(16,7%)

How much time do you estimate that the new industrial report will save you each week in data

collection and reporting?
6 respostas

0-15 min

15-60 min 1(16,7%)

1-3 hours 2 (33,3%)
3-6 hours 1(16,7%)
6-12 hours 1(16,7%)

| don’t prepare EC 1(16,7%)

Do you expect to reduce the number of reports you have to build for industrial directors with the
new Industrial Power BI?

6 respostas

® Yes
® No
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How do you rate the new industrial report in terms of data accessibility compared to the previous
solution?

6 respostas

3
2
’
1 (16,7%)
0 (0%) 0 (0%) 0 (0%) 0 (0%)
0 \ J \ |
1 2 3 4 5 6 7

How much do you think the new Industrial Power Bl will affect your performance in terms of data

analysis and processing?
6 respostas

0 0%) 0 0%) 0 (0%) 0 (0%)
0
1 2 3 4




B.6 Industrial Directors

B.6 Industrial Directors

Do you think the new report will help in preparing the Executive Committees?
5 respostas

® vYes
® No

What do you hope to gain from the new industrial report?

5 respostas

Time in data preparation

Data quality

Data accessibility 4 (80%)

69
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If you chose time, on average how much time do you expect to save?

4 respostas

0-15min |0 (0%)

15-60 min 3 (75%)
1 (25%)

1-3 hours

3-6 hours

How much do you think the new industrial report helps you to effectively monitor factory values on
a day-to-day basis?
5 respostas

3
2
1
1 (20%)
0 (0%) 0 (0%) 0 (0%)
0 | \ \
1 2 3 4 5 6 7

How much do you think the new Industrial Power Bl will affect your performance in terms of data

analysis and processing?
5 respostas

3 (60%)

2 (40%)

0 (0%) 0 0%) 0 (0%) 0 (0%)
0
1 2 3 4




B.7 Global Evaluation

71

How do you rate the new industrial report in terms of data accessibility compared to the previous

solution?
5 respostas

2

0 (0%) 0 (?%) 0 (0%)

2 (40%)

1 (20%)

0 (0%)

1 2 3

B.7 Global Evaluation

4

Globally, how would you rate the new report and the initiative to include in Power Bl the dynamics

of the company's financial analysis?

11 respostas

6
4
2
0 (0%) 0 (0%) 0 (0%) 0 (0%)
0 \ |
4

6 (54,5%)

1 2 3
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Distribution of the financial’s cube
tables
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Distribution of the financial’s cube tables
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