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Abstract

The project underlying this report was conducted in a business context at NOS, a Portuguese
company with a prominent presence in the telecommunications industry.

The proportion in the industry and the nature of the telecommunications business require con-
stant control and correction of equipment in order to ensure the quality of services provided to
customers.

The objective of this thesis was to contribute to the continuous improvement of this process,
identifying existing problems in different areas and proposing effective solutions. During the
internship, three main problems were addressed in the equipment control and correction process:
the handling of store inconsistencies, the handling of inconsistencies of the SPs, and support for
partners, technicians and internal teams.

Regarding handling store inconsistencies, it was identified that the existing process was man-
ual, complex, and susceptible to errors. By developing a single, clear, automated file with constant
data monitoring, it was possible to increase effectiveness and efficiency.

Within the scope of the inconsistencies in the SAP system, the problem lay in the existing
process being manual and complex, as in the previous task. An in-depth study was conducted,
mapping the process flow and identifying opportunities for future standardization and optimiza-
tion.

In the support to partners, technicians, and internal teams the major problem lay in the lack of
knowledge of the tasks involved. The approach went through detailed process analysis, establish-
ing performance evaluation metrics, and implementing task management tools.

The implemented interventions brought significant improvements in the process at the level
of efficiency and effectiveness, in the quality of work. Standardization, effective communication,
and team empowerment were key elements to achieve these results.

The implemented actions allowed the time allocated to these tasks to be reduced to 28%,
simultaneously improving the performance in solving them.
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Resumo

O projeto subjacente a este relatório foi realizado em contexto empresarial na NOS, uma empresa
portuguesa com presença destacada no sector das telecomunicações.

A proporção do setor e a natureza do negócio das telecomunicações obrigam a um constante
controlo e correção dos equipamentos, de forma a garantir a qualidade dos serviços prestados aos
clientes.

O objetivo desta dissertação foi contribuir para a melhoria contínua deste processo, identi-
ficando os problemas existentes nas diferentes áreas e propondo soluções eficazes. Durante o
estágio, foram abordados três problemas principais no processo de controlo e correção de equipa-
mentos: o tratamento de inconsistências em loja, o tratamento de inconsistências dos SP e o apoio
a parceiros, técnicos e equipas internas.

No que respeita ao tratamento das incoerências das lojas, verificou-se que o processo existente
era manual, complexo e suscetível de erros. Ao desenvolver um ficheiro único, claro e automati-
zado, com monitorização constante dos dados, foi possível aumentar a eficácia e a eficiência.

No âmbito das inconsistências no sistema SAP, o problema residia no facto de o processo
existente ser manual e complexo, tal como na tarefa anterior. Foi realizado um estudo aprofundado,
mapeando o fluxo do processo e identificando oportunidades de padronização e otimização futuras.

No apoio a parceiros, técnicos e equipas internas, o maior problema residia na falta de conhec-
imento das tarefas envolvidas. A abordagem passou por uma análise pormenorizada do processo,
estabelecendo métricas de avaliação do desempenho e implementando ferramentas de gestão de
tarefas.

As intervenções implementadas trouxeram melhorias significativas no processo ao nível da efi-
ciência e eficácia, na qualidade do trabalho. A padronização, a comunicação eficaz e a capacitação
da equipa foram elementos-chave para alcançar esses resultados.

As medidas implementadas permitiram reduzir o tempo atribuído a estas tarefas para 28%,
melhorando simultaneamente o desempenho na sua resolução.
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Chapter 1

Introduction

As part of the Master’s Dissertation in Production Management of the Mechanical Engineering

course at the Faculty of Engineering of the University of Porto, this project was developed at NOS

Comunicações S.A., headquartered in Lisbon and with offices in Porto, during the period of about

four months, starting in February 2023 and ending in June 2023.

In this chapter, firstly, the project is introduced, along with its motivation, providing a contex-

tual framework within the current company landscape. Subsequently, the main objectives of the

project are identified, as well as the methodology employed, concluding with an overview of the

structure in which this dissertation is organized.

1.1 Motivation and Project Framing

NOS Comunicações S.A. is one of the leading telecommunications companies in Portugal, with

a share of around 30% of the country’s telecommunications. The high percentage allows one

to perceive the prominence that NOS has in the industry, reflecting consumer preference for its

services and allowing inferences about the role of this company in the global market.

Over the years, NOS has played a key role in the development of the sector in Portugal. The

company was established in 1994 under the name TVCabo, initially providing cable television ser-

vices. After some rebrandings and several changes over time, in 2013, it underwent a significant

rebranding and adopted the name "NOS Comunicações", marking a new era for the company. This

evolution arose naturally in response to the constantly changing high demands of the telecommu-

nications market. Over the years, the company has pioneered the introduction of services such as

pay-TV, high-speed Internet, and advanced mobile services.

NOS has been a driver of connectivity in Portugal. The company has invested significantly in

expanding its network infrastructure, enabling wide and reliable coverage across the country. It

is currently facing challenges in 5G coverage of the country, a solution seen as the future. The

constant investment in the quest to cover the entire Portuguese territory has contributed to the

improvement of digital accessibility and connectivity of local communities, especially those more

distant from large metropolises.
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2 Introduction

The figure 1.1 below shows the map of current network coverage at NOS in Portugal, with a

focus on 5G deployment.

Figure 1.1: The network coverage of NOS Comunicações in Portugal Source: Martins (2022)

Logistics plays a crucial role in a telecommunications company’s operations, ensuring effi-

ciency and the delivery of high-quality services to customers. NOS relies on a well-structured lo-

gistics network to manage the distribution of equipment, such as boxes, routers, and other telecom-

munications devices, while also ensuring an adequate supply of components and materials for its

operations.

The dissertation addresses the topic of improving the process of control and correction of

equipments in the Department of Fixed Planning at NOS Comunicações S.A., a renowned telecom-

munications company in Portugal. Given the context of NOS, the improvement of the equipment

control and correction process is essential to maintain competitiveness in the marketplace. With

the continuous growth of customer demands and the need to provide reliable fixed services, im-

proving equipment management is a strategic priority for the organization.

1.2 Improvement of the equipment control and correction process at
NOS

Considering the size of the company, it is necessary to have an extensive telecommunications in-

frastructure network involving a large amount of equipment in different locations, not forgetting

that each type of equipment may have distinct characteristics and requirements for control and cor-

rection. In the NOS Fixed Planning department, the proper management of equipment is essential

to ensure the quality and availability of fixed services offered by the company.

Due to the large number of boxes and routers used by NOS customers and the numerous

systems that support the business, there are internal processes to ensure the integrity/correction of

stocks in the stores, warehouse and NOS installation technicians that arise from inconsistencies
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and occasional unavailability of the systems. All processes are done by a single person, manually

and casually, which leads to a number of challenges and negative consequences for the company.

One of the main problems is over-reliance on a single person. By concentrating all respon-

sibilities related to the control and correction of equipment in a single source, the company is

vulnerable to significant operational risks. Any absence or inability of this person can result in

delays, errors, and inefficiencies in identifying and correcting problems, impairing the quality and

consistency of the services provided.

On the other hand, the lack of standardization and proper documentation of processes is an

additional challenge. With tasks performed casually and manually, it becomes difficult to track,

analyze data, and identify opportunities for improvement. Lack of proper documentation can also

make it difficult to train team members, as it can limit the ability of others on the team to be able

to perform these tasks, should the need arise.

Performing tasks manually can result in significant delays due to the need to deal with each

step, step by step, which is more time-consuming than if an automated system were used. In

addition, without clear and consistent procedures, each task may be approached differently, leading

to variations and possible errors, which may require further corrections in the future.

1.3 Project Objectives

Pursuing continuous improvement is crucial when considering the huge significance of logistics

for a telecommunications organization, as is the case with NOS. In order to optimize the processes,

the company has carried out routine work in the many logistics departments and in the widest range

of operations, from the purchase of equipment from suppliers through its return and subsequent

re-entry into the logistics flow.

The objectives of this project are focused on improving the equipment control and correction

process, aiming to achieve the following results:

• Decrease in the number of process steps: identifying and eliminating the process steps that

do not add significant value, i.e., activities that consume time and resources without ef-

fectively contributing to the quality or efficiency of the final result. With the process flow

without excess steps, it is possible to reduce waste and increase productivity.

• Process optimization and automation: in order to make the process more efficient, fast,

and accurate, the execution of the equipment control and correction process is going to be

optimized. Through the automation of repetitive and standardized tasks, it is possible to

reduce the dependence on manual intervention and minimize possible human errors. The

use of appropriate tools and technologies will be explored to achieve this optimization.

• Visibility over the results obtained, allowing the development of continuous improvement:

it is also intended to create a clear and comprehensive view of the results of the equipment

control and correction process through the development of monitoring tools, such as reports

or dashboards. The use of follow-up tools will allow a more precise and objective analysis of
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key performance indicators, enabling the identification of areas for improvement throughout

the process and the implementation of corrective and preventive actions.

By focusing on these objectives, NOS aims to achieve greater efficiency, accuracy, and pro-

ductivity in its logistics operations, ultimately providing better services to its customers in the

telecommunications industry.

1.4 Method followed in the project

The figure 1.2 shows the planning of the tasks aimed at achieving the objectives presented previ-

ously.

Initially, and after understanding the project’s objectives, a plan of tasks for developing the

project was structured.

Briefly, at a very early stage, there was the integration and familiarization with the business

environment. This was followed by a follow-up of the process and a study of the subjects inherent

to it, relevant to the understanding and execution of this project.

In continuity with the process monitoring, data was collected to perform an analysis of the

process and its tasks, in order to find possible opportunities for improvement. Subsequently, an

improvement suggestion was developed for each task, from identifying and eliminating gaps in

each task to its implementation.

Until the final implementation of the suggestions, there was an iterative process in which the

proposal was constantly being presented, evaluated and corrected, if necessary. In the final stage,

with everything already successfully implemented, there was a formative part about what was

implemented, thus ensuring the continuity of the process.

Figure 1.2: Gantt chart of the task planning
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1.5 Structure of the dissertation

This dissertation is divided into five chapters, where there are subchapters in order to organize the

information and deepen the topics covered.

Chapter 2, "Literature Review", provides the theoretical framework of the relevant areas ad-

dressed in the project for a better understanding of the themes of the project.

Chapter 3, "Current Description of the Problem", exposes the current situation of the company

and the process that is intended to be addressed, along with an analysis of the current problems of

its tasks. Initially, the area in which the project is located within NOS is presented, and then the

Equipment Control and Correction process is explained in more detail. The various tasks of the

process are also presented, as well as the causes that aroused interest in this internship.

In Chapter 4, "Methodologies and Implementation Proposals", the path until having the im-

plementation proposal for the process and its tasks is presented. In this section, the method taken

throughout the internship is explained until we have solutions for process improvement, as well as

the obstacles encountered and how to proceed in order to proceed to process optimization in the

final stage.

Finally, Chapter 5 presents a discussion of the results obtained, the main conclusions, and

lessons learned during the course of the project.



Chapter 2

Literature Review

The literature review chapter addresses different topics relevant to the project. An in-depth un-

derstanding of the concepts, strategies and practices in these areas is attempted by reviewing the

existing literature.

Initially, it begins by exploring the main strategies for identifying improvements in logistics,

as well as its importance as a competitive advantage in the telecommunications industry.

Next, inventory management and equipment control practices are explored, analyzing the ap-

proaches used to optimize these processes and ensure adequate equipment availability. In addition,

performance management is discussed, including the objectives of this practice, the indicators used

to monitor organizational performance and monitoring methods.

Finally, the idea of multitasking is addressed, exploring how this practice can influence the

organization and productivity of daily activities.

2.1 Logistics with continuous improvement

The efficient and successful management of corporate operations and supply chains dependends

on logistics. According to Christopher (2016), logistics includes a wide range of activities, ranging

from the acquisition and transportation of raw materials to the distribution of finished products to

clients, with the goal of creating networks that add value and combine activities in a harmonic

manner. In this context, a logistics system describes the activities that determine the flow of the

materials and information among the organizations’ facilities that can be in different locations. It

consists of the infrastructure, equipment, means and resources (including people) required to carry

out the activity (Ghiani et al., 2013).

Efficient and optimized logistics are essential for maintaining a continuous flow of goods and

information in the supply chain while meeting customer needs, reducing operating costs and en-

hancing sales competitiveness (Bohács et al., 2013; Tamás, 2016).

6
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2.1.1 Strategies for identifying improvement in logistics

Continuous improvement plays an essential role in optimizing logistics processes (Pereira et al.,

2019). Organizations are responding to the global competition that today’s world faces by recon-

sidering how they approach supplying goods and services to their clients. This rise in competi-

tion, combined with client demands, governmental requirements, and environmental regulations,

suggests the reconstruction of the organizations in order to succeed in the future and to survive

financially (Lockamy III and Smith, 1997; Van Goor, 2001). This situation motivated the devel-

opment of some business process improvement theories and approaches, such as Business Process

Reengineering (BPR) and Six Sigma.

Business Process Reengineering (BPR) emerged in the 1990s by Hammer (1990) as a man-

agement technique focused on redesigning the tasks necessary to achieve a particular business

outcome by analyzing workflows. BPR was defined by Hammer and Champy (1993) as "funda-

mental rethinking and the radical remodeling of business processes in order to achieve dramatic

improvements in critical and contemporary performance measures such as quality, cost, service,

or velocity." This method of process reengineering aims to lower costs, reduce the length time of

the process, improve the output quality, and improve the quality of life for those who are involved

in the process (Davenport et al., 1990). While some companies have successfully implemented

BPR, the failure rate remains high (Caron et al., 1994).

To ensure effective process reengineering, a systematic approach is required, involving the

identification of flaws, radical changes to increase efficiency, and involving affected employees,

clear vision, detailed planning, and measurement of progress by using technology (Hammer and

Champy, 1993). Six Sigma methodology is often used to manage risks and improve process

efficiency through metrics and statistical analysis. By reducing process errors to less than 3.4 per

million opportunities, Six Sigma aims to achieve high-quality outcomes (Usman Tariq, 2013). In

Figure 2.1 below, the necessary steps for a reengineering process are represented.

Figure 2.1: Process reengineering steps. Source: Goel and Chen (2008)

Process restructuring involves creating metrics, evaluating options, and selecting processes.

The ideal procedure is chosen for each step, leading to the development of an integrated process.

DFSS (Design for Six Sigma) is used to collect specifications from stakeholders and evaluate

different options to create the new process. The Six Sigma methodology, specifically DMAIC

(Define, Measure, Analyze, Improve, Control), is employed to measure existing processes, iden-

tify areas for improvement, and monitor and control them. By combining risk analysis with the
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Six Sigma methodology, one can measure, analyze, and improve the restructured process while

analyzing and controlling security risks (Goel and Chen, 2008).

In summary, logistics plays a critical role in the efficient management of operations and supply

chains. Business Process Reengineering, along with continuous improvement and methodologies

like Six Sigma, offers approaches for optimizing processes, improving performance, and ensuring

customer satisfaction. Proper planning, tool selection, risk analysis, and employee involvement

are key factors for successful process reengineering endeavors.

2.1.2 As a competitive advantage in telecommunications Industry

According to Gunasekaran et al. (2017), 20% of a company’s overall costs are attributable to logis-

tics. Due to its significant weight in an organization’s cost structure, this area can have a significant

impact on how competitive a company is. However, competitive advantages for organizations go

beyond just low logistics operation costs.

In the view of Porter (1985), an organization gains a strategic advantage when it can control

costs or when it outperforms its rivals in activities that are crucial from a strategic perspective. The

first is a lower-cost strategy that lowers operating expenses in order to offer more affordable prices.

The second involves using a differentiation strategy to provide customers with products that are

more highly valued. Therefore, a strategic approach to logistics, aligned with the organization’s

competitive strategy, can drive the attainment of competitive advantage in the market.

The telecommunications industry is distinguished by its extensive global reach and high level

of complexity. Companies manage complex networks and infrastructures while operating across

numerous geographies and serving a variety of customer segments (Rycroft, 2007). The market is

characterized by intense competition, rapid technological advancements, and increasing customer

expectations (Stiller, 2009). Authors such as Christopher (2016) emphasize the significance of

effective logistic practices to help telecommunication companies in overcoming these challenges

by optimizing their operations, ensuring seamless coordination across multiple locations, reducing

costs, optimizing inventory levels, and minimizing lead times.

Supply chain design plays a crucial role in optimizing production and service processes. It

involves managing the process chain from the supplier to the final consumer, with the aim of en-

hancing the overall performance of the entire chain. A well-designed and efficient supply chain

can result in lower operational costs, resource optimization, and improved product or service de-

liveries (Nagy et al., 2021). An example of a supply chain design for the telecommunications

industry is shown in Figure 2.2.

In addition, establishing cross-company partnerships can help companies in the telecommu-

nications industry maintain optimal inventory levels and achieve various benefits. By leveraging

these alliances, companies can enhance information sharing, streamline processes, and achieve

additional benefits like automation and elimination of unnecessary steps. Ultimately, embracing

supply chain collaborations and strategic alliances enable companies to overcome inventory chal-

lenges, enhance operational efficiency, and gain a competitive advantage in delivering superior

products and services (Moore, 1998).
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Figure 2.2: Telecommunication equipment industry supply chain. Source: Cassivi et al. (2004)

Economic competition has driven the innovation of knowledge-intensive technologies, such

as automobiles, aircraft, and telecommunications equipment. Complex innovation networks, in-

cluding strategic alliances and research consortia involving universities, play a vital role in this

innovation. Network collaboration reduces innovation time, facilitates global knowledge diffu-

sion, and optimizes logistics. This change acknowledges the significance of collaboration and the

rapid pace of technological advancements, which ultimately boost economic growth and improve

the operational efficiency of companies (Rycroft, 2007).

2.2 Stock management and equipment control

The term "stock" is used to refer to quantities of finished goods in the process of being manufac-

tured, raw materials, or spare parts. Typically, stocks represent a sizable financial commitment

to logistics systems (Gonçalves, 2000). Consequently, effective stock management can lead to

significant cost savings (dos Reis, 2008).

Stocks act as regulators between deliveries and consumption or sales, which occur at different

rates. The main drawbacks of stocks include the fragility of some items, which can lead to deteri-

oration and loss of value, the invested capital that becomes immobilized, the costs associated with

the space occupied, insurance, and labor (dos Reis, 2008). Therefore, although holding stocks are

useful in several situations, they also involve costs that must be considered for proper manage-

ment. Stock management is thus a fundamental part of the dynamics and smooth running of a

company, with the principle that the benefits of holding stock should exceed its costs (Monczka

et al., 2020).

Although there are several opposing ideas, such as the Just In Time philosophy, which advo-

cates minimum stock levels and consequently the costs they represent through the capital invested

in them and the investment in the logistics systems to maintain them, there are industries that

require stock in high quantities, for various reasons:

• Avoid production interruptions: The main goal of maintaining inventories is to ensure the

constant flow of materials to the assembly line, avoiding interruptions or problems related

to lack of materials or possible supplier failures.
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• Dealing with variations in demand: Demand forecasts are not always accurate, and it is

necessary to have stocks to deal with the variations that occur.

• Benefit from discounts on larger purchases: Suppliers usually offer discounts on purchases

of larger quantities. The ability to keep larger inventories benefits from these discounts and

lower the unit costs of the materials bought, but it must take into account the costs related

to inventory, such as storage space and insurance (Monczka et al., 2020).

Being closely related to stock, equipment control in the telecommunications industry refers

to the management and monitoring of various types of equipment used in telecommunications

networks and systems. This includes devices such as switches, routers, servers, transmission

equipment, antennas, and other network infrastructure components. Here are some key aspects of

equipment control in the telecommunications industry:

• Asset Tracking: Telecommunications providers employ asset tracking systems to monitor

the location and movement of equipment.

• Maintenance and repairs: Scheduling and managing maintenance tasks, such as regular

inspections, preventive maintenance, and repairs, are part of active equipment control.

• Performance Monitoring: To spot potential problems and guarantee optimum network per-

formance, monitoring equipment performance is crucial (Subramanian et al., 2010).

2.3 Performance management

Performance management plays a crucial role in the success and effectiveness of organizations

in a competitive environment. Its proper implementation brings benefits to both employees and

the organization as a whole (Armstrong and Baron, 2004). Performance Management cycle, rep-

resented in Figure 2.3, encompasses the process of assessing the differences between actual and

desired outcomes, identifying and flagging those differences that are critical (thereby warranting

management intervention), understanding if and why the deficiencies have taken place and, when

necessary, introducing (and monitoring) corrective actions aimed at closing the significant perfor-

mance gaps (Argyris, 1977).

The advantages of performance management are highlighted by Fontes (2013), who states that

the implementation of a Performance Management cycle promotes the alignment of individual

objectives with the collective objectives, creating a culture of competition, commitment, pressure

and responsibility.
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Figure 2.3: Performance Management cycle. Source: Chellappa (2023)

2.3.1 Objectives of performance management

Goldratt and Cox (2016) consider that performance evaluation serves a variety of purposes:

• Monitoring process performance over time: Performance evaluation provides a means to

continuously monitor the performance of processes over time. It helps in tracking key met-

rics, identifying trends, and detecting any deviations from expected performance levels.

• Identifying process bottlenecks and inefficiencies: helps identifying areas within a process

that are causing delays, bottlenecks, or inefficiencies. By measuring and analyzing process

performance metrics, organizations can pinpoint specific areas that require improvement.

• Assessing the effectiveness of process changes: allows organizations to assess the impact of

process changes or optimization efforts. By comparing performance metrics before and after

the implementation of changes, organizations can determine if the desired improvements

have been achieved.

• Supporting communication and accountability: provides a basis for communication and ac-

countability within the organization. It helps in setting performance targets, communicating

expectations, and holding individuals or teams accountable for their contributions to process

improvement initiatives.

Through performance management, organizations can thus implement measures to monitor

and improve product quality, ensuring that they meet established individual and collective stan-

dards and expectations. Together, these consequences are essential for customer satisfaction and

for the company’s reputation in the marketplace.
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2.3.2 Performance Indicators

Performance indicators, known as KPIs (Key Performance Indicators), are metrics that measure

the performance of a process and compare against established goals (Ahmad and Dhafr, 2002).

KPIs are the principal component of any performance management system since they allow for

the evaluation of current performance and the identification of areas for development.

As Meier et al. (2013) refers, “Many companies are working with the wrong measures, many

of which are incorrectly named key performance indicators (KPIs)." Only a small number of or-

ganizations truly monitor their key performance indicators (KPIs). This is mainly because only a

limited number of organizations, business leaders, writers, accountants and consultants have fully

explored and understood the concept of KPIs.

To get better results, a performance management system with several indicators is not sufficient

on its own. The indicators must be aligned with the environment and strategy of the firm. In order

to make sure that the measurements are in line with the business strategy, the KPIs chosen should

reflect what is crucial for the organization (Meier et al., 2013).

Figure 2.4 shows the path that should be followed in defining a KPI, relating it to the outcome.

By going through each step, it is possible to arrive at a good KPI, detailed at a maximum level and

able to indicate the actions that should be taken in the future.

Figure 2.4: How to define a KPI? Source: Lara (2018)

According to Ahmad and Dhafr (2002), KPIs can be divided into three main types:

• Financial performance indicators: measure the financial performance of the organization,

including metrics such as revenue, profit, margin of profit, or return on investment;

• Productivity indicators: evaluate the efficiency and productivity of processes, considering

metrics such as production per hour, production per employee, average production time,

among others;

• Efficiency indicators: Measure the efficiency of processes, considering metrics such as av-

erage cycle time, rework rate, failure rate, or resource utilization;
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From the indicators presented, it is important to select according to the specific needs and goals

of the organization, ensuring that they are relevant, measurable, and able to provide actionable

insights to drive operational improvements.

2.3.3 Organizational Performance Monitoring and Reporting

Performance management plays an important role in the success of organizations, allowing to

evaluate and monitor the performance of different areas and processes. To this end, reports and

dashboards emerge as essential tools, providing valuable information for strategic decision- mak-

ing.

When creating reports, KPIs serve as the foundation for tracking and evaluating performance.

Reports are documents or presentations that, typically on a recurring basis, provide data and re-

sults related to various KPIs regarding how well an organization is performing. They are usually

based on historical data, allowing a detailed analysis of the results achieved, and can cover several

aspects, such as sales, productivity, and quality, among others (Kuniavsky, 2003).

A dashboard, as illustrated in Figure 2.5, is an example of a control system seeking to provide

its user with useful information for the success of their tasks, and organizations with the assistance

needed to raise their work standards. Otley (1999) defines as "a visual and interactive performance

management visual and interactive tool that presents on a single screen the most important infor-

mation needed to achieve one or several individual and/or organizational goals, allowing the user

to identify, explore and communicate problem areas that need corrective action".

The combination of reports and dashboards provides a comprehensive view of organizational

performance. While reports provide a more in-depth and detailed look into the past, dashboards

provide a snapshot and easy-to-understand view.

Figure 2.5: Exemple of a Dashboard Source: Catunda (2021)

According to Rushton et al. (2022), key features that define a good dashboard or report include:
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• Objectivity and relevance: The ability to provide relevant information according to the

users’ objectives and needs is fundamental. An effective dashboard or report should present

the most important metrics and indicators for tracking and evaluating results;

• Clear and intuitive visualization: The visual presentation of data plays a crucial role in

understanding and interpreting the information. Charts, tables, and other visual elements

should be used clearly and intuitively to convey insights effectively;

• Interactivity and exploitability: The ability to interact with data, filter information, and

explore different perspectives is essential. Features such as filters and drill-down allow

users to investigate the data at different levels of detail, making it easier to identify patterns,

trends, and relevant insights;

• Data accuracy and reliability: Data quality is critical to the reliability and effectiveness of

a dashboard or report. It is important to ensure that data is accurate, up-to-date, and from

reliable sources.

The appropriate frequency for updating reports and dashboards varies according to the needs

and characteristics of each organization. In some cases, daily updates may be necessary, while in

other cases, weekly or monthly updates may be ideal. The availability of data, the frequency of

changes in key indicators, and the speed with which information is needed to support decisions

are all factors that can change the frequency at any time (Kaplan et al., 1996).

As for focus, reports and dashboards should be aligned with the strategic objectives of the

organization. The indicators selected must provide relevant insights into the key areas of the

business while avoiding the inclusion of irrelevant information (Storey and Treude, 2019).

In summary, the integration of reporting and dashboard functionality provides a powerful solu-

tion for data analysis enabling users to make informed decisions and drive performance improve-

ment in their organizations.

2.4 Multi-tasking

Multi-tasking is defined as the ability to do several tasks simultaneously. With the growing need for

productivity and the increasing exposure to technologies that allow us to be available practically

24 hours a day, it is generally considered beneficial, in the belief that being able to do several

things at once increases productivity and efficiency (Carrier et al., 2015). However, in reality,

multi-tasking can have disadvantages.

While it may seem that performing multiple tasks at the same time is a solution, in fact, the

human brain is not designed to focus on multiple complex activities at the same time (Pashler et al.,

2001). Studies show that multi-tasking, which with the increasing innovation of technologies,

has become present throughout people’s day, can lead to errors, decreased creative and problem-

solving performance, and increased stress (Stone, 2007).
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Creating and restructuring fixed schedules can be seen as an effective strategy for dealing with

the difficulty of multi-tasking and its disadvantages. By establishing a specific schedule for each

activity, it is possible to devote the right amount of time completely to one task at a time, without

interruptions or distractions (De Janasz et al., 2008). Work will be completed more effectively and

with higher-quality results by maximizing attention, focus, and productivity.

Furthermore, having fixed schedules helps to establish a consistent routine. As illustrated in

Figure 2.6, a predefined schedule makes it easier to plan and organize activities, which helps with

better time management. By setting aside specific periods for each of the most important tasks,

the idea of trying to do everything at once fades away (De Janasz et al., 2008).

However, it is important to recognize that it is not always possible to have a strict fixed sched-

ule. While there are tasks that can be done on a regular basis, there are tasks that may arise

sporadically and with a high degree of urgency, requiring them to be done on the stop, leading

to a restructuring of schedules. Therefore, it is crucial to find a balance between creating fixed

schedules and being able to deal with unforeseen events (Chen et al., 2018).

Figure 2.6: Exemple of a predefined weekly schedule Source: Riz (2020)



Chapter 3

Current Description of the Problem

3.1 Fixed planning department at NOS

Logistics plays a key role at NOS Comunicações, being responsible for the smooth running of the

company. At NOS, the logistics department is divided into several sub-departments, each with its

specific areas of responsibility. The organizational structure created allows better management of

logistics activities and a deeper focus on each area of operation. Although each sub-department

has its own tasks and challenges, cooperation and collaboration between them is a decisive factor,

aiming at the greater common goal; contributing to the success of the company.

The company’s Logistics department is based on the ability to plan, implement and monitor

operations related to the flow of materials, information and services, addressing several aspects,

including:

• Supply chain management: Logistics coordinates the supply chain, which includes suppli-

ers, manufacturers, distributors, and resellers, ensuring that all are aligned, sharing informa-

tion and collaborating to ensure an efficient flow of materials and services.

• Stock management: Logistics assists in controlling and managing the stock of equipment,

components and materials required to provide telecommunications services. This involves

constant monitoring of stock levels, demand forecasting, and procurement to ensure the

adequate availability of resources to meet operational needs.

• Transportation and distribution: the efficient planning and execution of the transportation

of equipment and materials between locations, such as warehouses, distribution centers,

and points of sale is carried out by logistics. The aim is to optimize transportation routes,

choosing the most appropriate modes of transport and ensuring timely delivery, ultimately

resulting in service continuity and customer satisfaction.

• Planning and scheduling: Logistics is responsible for planning and scheduling operational

activities. Through the use of advanced tools and technologies, it determines delivery times,

defines workflows, allocates resources, and coordinates the different stages of the service

delivery process.

16
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Within the scope of this dissertation, the fixed department stands out, dealing with a variety

of essential equipment, such as boxes, routers, commands and components.In this regard, it is

important to initially explain the entire flow in fixed planning, illustrated in figure 3.1 below.

Figure 3.1: Logistics Flow of Fixed Planning at NOS.

In the fixed planning process, the first step is the purchase of equipment from suppliers. Con-

stant communication and coordination between the team and other NOS departments are key in the

equipment purchasing process. As a result, this ensures that orders are adequate in terms of tech-

nical specifications, quantities, and delivery dates. In addition, communication with departments

such as Finance and Marketing helps assess the viability of purchases and ensure strategic align-

ment. Dealing with possible incidences, such as delivery delays or damaged products, requires

efficient coordination to minimize impacts on the logistical flow.

After the purchase, it is necessary to verify the equipment’s receipt and delivery dates and deal

with any incidences that may arise. This verification is essential to ensure that all orders arrive in

good condition at the NOS warehouse, where stock is generated and kept available for later use.

It is important to emphasize the importance of strict stock control, ensuring proper management

of equipment, avoiding overstocks or shortages, which can affect the ability to meet customer

demands efficiently.

With stock available in the warehouse, the logistics flow follows different channels. The Ser-

vice Providers (SPs) play a key role in the distribution of the equipment, acting as intermediaries

between NOS and the end customers, in the distribution of the equipment, performing the in-

stallation, configuration and offering technical support to customers. It is necessary to regularly

supply the equipment to the SPs to meet demands and ensure the availability of products in their

operations.

In the case of the physical stores, although direct sales of fixed equipment may not be avail-

able, there is stock available to provide to customers when they sign a contract with the company

for their fixed services. Once the customer signs the contract, the store team can begin the process
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of delivering the equipment. This may involve coordinating with the company’s logistics or ful-

fillment department to ensure on-time delivery or timely pickup of the equipment. Store staff can

also guide the customer through any necessary configuration or installation processes.

The B2C channel, which encompasses direct-to-consumer sales, is another important route

in the logistics flow. In this channel, NOS sells its products and services directly to customers

through telesales or online platforms. Through this channel, the company has the opportunity

to create a personalized experience for the customer, offering tailored solutions and ensuring a

convenient and efficient purchasing process.

Finally, to mention reverse logistics, it allows the management of equipment and material

returns. The process contributes to waste reduction and promotes environmental sustainability.

The equipment returned by customers undergoes rigorous testing in terms of software and physical

appearance before being reinstated in the warehouse stock. Ensuring that this equipment is in

perfect condition for reuse or recycling contributes to the company’s operational efficiency and

environmental responsibility.

Each step in this flow has specific challenges that need to be addressed in order to be ready

and available to meet customer demands.

Throughout the flow of the fixed planning, several tasks arise to be done, directly or indirectly.

Since the fixed planning team is a team consisting of only five elements, as is illustrated in the

Figure 3.2, there are no tasks to be done by more than one person at the same time, which implies

that tasks are the sole responsibility of the person in question throughout the work week. In the

fixed planning department, the tasks associated with the flow in order to guarantee its continuous

operation are: dealing with purchases from suppliers, ensuring that everything that is bought is

received in the warehouse, ensuring the supply of stores and SPs, checking how the reverse logis-

tics process is done and, finally, and perhaps the task that, looking at the flow, goes unnoticed, the

control and correction of equipment.

Figure 3.2: Structure of the fixed planning department at NOS.

In addition to the tasks associated with the flow, there are always new subjects to deal with.

Some examples of issues that arise on a regular basis are:
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• Introduction of new projects and technologies: with constant technological advancement,

once the company wants to launch new products or services, a planning and execution pro-

cess is required, which involves defining product specifications, introducing them into the

system, updating information systems and possibly replacing older products with the new

ones, managing the supply of the new products, and coordinating with the various depart-

ments involved, such as Marketing or Finance.

• Business expansion: when the company decides to expand its business, whether by open-

ing new stores, expanding into new markets, or acquiring other companies, it is necessary

to understand whether this expansion has an impact on the department and, if so, to plan

carefully. This involves feasibility analysis, organization of new tasks that may arise, man-

agement of the resources needed for expansion, and constant coordination and contact with

other departments.

• Crisis management: unforeseen situations such as natural disasters, supplier problems,

worker strikes, or economic crises can affect the functioning of logistics, including, fixed

planning. In these cases, it is important to implement contingency plans, coordinate emer-

gency response actions, manage communication with stakeholders, and minimize the nega-

tive impacts it may trigger on the flow.

• Continuous improvement: the search for continuous improvement is a constant theme in

logistics. Thus, with the contribution of new technologies, it is possible to create tools for

the analysis of performance indicators that help in the identification and implementation of

improvement points in the process. Subsequently, with the monitoring of the results and the

evaluation of the return on investment of the improvements, iterations are made until the

process, in terms of efficiency and quality, is as optimized as possible.

Indeed, the topics mentioned earlier are examples of subjects that demand continuous and

heightened attention within the scope of Fixed Planning. However, it is important to note that

these issues are often unforeseeable and can arise unexpectedly. As a result, they cannot be pre-

allocated and included in the workers’ weekly plan.

The team must be adaptable and flexible to manage unforeseen problems that may emerge in

the company’s logistics environment. These challenges require immediate action, coordination

with various departments, and collaboration with external stakeholders. To address these issues

effectively, the team maintains a proactive approach; as it is impossible to predict the exact nature

or timing of these challenges, the team integrates flexibility into their weekly plans, allowing them

to allocate resources and adjust priorities accordingly.

When structuring the team’s schedule, it is necessary to take into consideration that there are

regular tasks that must always be present throughout the week. These tasks are mostly associated

with the continuous functioning of the logistics flow, which occurs without interruption. The flow

must be continuous in order to ensure effectiveness and promptness in meeting consumer requests.
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On the other hand, since NOS is a telecommunications company, part of a constantly evolving

environment, "new" tasks can be expected to arise at any time. Over time, there has been an

increase in the time spent on these unpredictable tasks.

Since the weekly schedule is limited, the solution is to give more attention to regular tasks

in order to reduce the time allocated to them. In this sense, it is crucial to evaluate the current

processes, search for enhancements such as automation tools, and optimize them. With regular

tasks performed more efficiently, it is possible to ensure the smooth running of the flow sooner. In

addition, this optimization allows a wider window of time to identify and address problems and

issues that may arise.

3.2 Equipment control and correction process

Within the scope of fixed planning at NOS Comunicações, the equipment control and correction

process is one of the essential tasks to be performed to ensure the consistency of stocks in stores

and partners, as well as to identify and correct any discrepancies between stock records and the

physical quantity of equipment available.

To identify any potential discrepancies, this process begins with routinely checking stocks,

both in physical stores and with partners, to ensure that they align with internal system records.

Inconsistencies in stocks can be reported by the partners themselves through tickets, which

describe the discrepancies found. In addition, periodic inventories are also performed in stores to

check the amount of equipment in stock and compare it with the recorded data. The detection of

any discrepancy is the starting point for its correction and resolution.

When inconsistencies occur, it is necessary to identify the reason that led to this situation. It

may be due to errors in the recording of sales, thefts, unrecorded returns, or other logistical prob-

lems. Once the cause is identified, corrective actions are implemented to resolve the discrepancy.

The control and correction of equipment play a key role in the efficient management of the

company’s resources. By ensuring the consistency of stocks, problems such as missing products

in stores or excessive accumulation of equipment in stock are avoided. In addition, this process

contributes to better financial management since it allows to identify possible losses or deviations

and take appropriate corrective action.

Overall, the equipment control and correction process is essential to keep the logistics opera-

tion of NOS Comunicações fluid and efficient, ensuring customer satisfaction and maximization

of the company’s results.

3.2.1 The main tasks within the process

Among the equipment control and correction process there are several tasks that play a key role in

managing the logistics flow of fixed planning. These tasks are performed regularly to ensure the

consistency and efficiency of the process. The following will describe the tasks mentioned above

in more detail.
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3.2.1.1 Handling of store inconsistencies

In the equipment control and correction process, it is important to be aware of inconsistencies that

may arise in the stores. These inconsistencies can occur when equipment is returned by the client,

being registered by the store in order to re-enter the logistics cycle but, for some reason, does not

enter the warehouse as it should. In such cases, the store reports this situation, indicating that the

equipment was not properly processed at the reverse.

The store has the responsibility to do its process of registering the equipment. However, if

any problem occurs that prevents the equipment from entering the reverse, the store continues

collecting of the equipment. However, if it is not possible to return the equipment to the inverse,

it ends up being identified in the inconsistency report. This report is evaluated weekly, with the

objective of regularizing the situation and ensuring that the equipment is assigned to the store’s

stock so that they can proceed with its return.

This weekly monitoring allows the identification of the occurrences in which the equipment

did not enter the reverse process correctly and to take the necessary measures to correct the situa-

tion. It is important to resolve these inconsistencies in order to ensure that the store stock and the

inverted stock are aligned, avoiding possible financial losses or detours of equipment.

In summary, when inconsistencies occur in the stores in which an equipment is registered but

does not enter into reverse logistics as it should, these situations are reported. Through an error

monitor, which is analyzed weekly, the necessary measures are taken to regularize the situation and

ensure that the equipment is assigned to the store’s stock so that it can be returned appropriately.

This control and correction process is fundamental to ensure the consistency of stocks and the

company’s operational efficiency in one of its main success factors, the physical stores.

3.2.1.2 Handling of SPs Inconsistencies

Within the equipment control and correction process, it is also important to deal with the in-

consistencies generated by partners, where the focus is on mobile serialized equipment, that is,

equipment such as cable telephones or satellite devices. These inconsistencies arise when a tech-

nician makes an installation service of a certain equipment, such as a rooter or a box, and registers

an equipment in the system, in the case of NOS the Click. When closing the WO (service order),

Click sends a request to SAP to remove the stock from the partner’s factory, but for some reason,

sometimes the equipment is not correctly removed from its stock.

The detection of such inconsistencies is done by comparing what is recorded in the Click

system with what was not correctly consumed in the SAP system. If a serial number (SN) is

registered by the technician in the Click system, but the corresponding equipment remains in SAP

stock, this is considered an inconsistency and is included in the inconsistency report.

These inconsistencies can be identified in two ways: through tickets reported by partners or

during the weekly analysis of the SAP system inconsistency report. As soon as an inconsistency

is detected, the stock regularization process is started, that is, the quantity registered in the system

is corrected in order to match the reality of the available equipment.
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Next, the team tries to investigate the cause of that specific inconsistency. One example, and

one of the most recurrent, is the occurrence of registration errors in the Click system. Sometimes,

technicians may commit mistakes when entering information in Click, such as incorrect serial

numbers or improper selection of categories and equipment states.

Once the cause of the inconsistency is identified, appropriate action can be taken to rectify

the situation. The measures may involve communicating with other teams involved or providing

instructions to the technician responsible for any incorrect action.

In short, the equipment control and correction process deals with SPs inconsistencies, where

the differences between the Click system records and the actual situation in the SAP system are

analyzed. Regularizing the stock and investigating the causes of these inconsistencies are essential

to ensure the accuracy of the data and the correct logistic flow of the equipment.

3.2.1.3 Support for Partners/Technicians and Internal Teams

One of the purposes of the equipment control and correction process is to provide support to the

partners and their technicians. This support establishes a direct link between them and the logistics

department, thus ensuring constant communication and efficient collaboration.

Support for partners and technicians can take many forms, adapting to the specific needs of

each. For them, it is very beneficial, as it enables them to get clarifications on procedures, request

assistance with ongoing tasks, or get guidance on specific processes. The intention is to ensure

that partners and technicians are properly prepared to handle their responsibilities and can thus

overcome any challenges that may arise during the monitoring and correction process.

Supporting the company’s internal teams is also very important in the smooth running of a

company. The person in charge of the task has technical expertise that enables them to identify and

diagnose equipment-related problems. By sharing information, the person assists other internal

teams in identifying the root cause of problems due to equipment malfunctions.

In addition, support may include training sessions or workshops for internal staff as well as

external partners and technicians. These training sessions and workshops aim to improve the

knowledge and skills required to deal with basic equipment problems and implement preventive

maintenance measures.

In the following, the two main forms of support in the process of equipment control and cor-

rection will be presented:

Ticketing for Logistics Support

Support through the creation of tickets in the ITSM system is the most common way to provide

assistance and support to partners and technicians involved in the process of checking and fix-

ing equipment. IT service management (ITSM) is a framework that focuses on employee needs,

offering planning, delivery, and support of IT services through integrated people, process, and

technology. This approach allows partners to report guide-related problems, ask questions, or

request clarification related to their tasks or the equipment in question.
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When creating a ticket, partners have the opportunity to describe in detail the situation that

caused them to create the ticket or the assistance they require. The support department can then

evaluate each ticket individually, catalog them by subject, and prioritize them based on their ur-

gency and severity.

Using the ITSM system, the support department can efficiently track and manage incoming

tickets, ensuring that each one is properly logged and assigned to the responsible person in order

to resolve them within the established time-frame. With this approach, direct communication

between partners, technicians, and the logistics department becomes easier, ensuring that all issues

are handled properly and effectively.

In addition, the ticket history in the ITSM system allows further analysis of the requests re-

ceived, identifying patterns or areas for improvement in the equipment control and correction

processes. By facilitating a better logistical flow and enhancing the support provided to partners

and technicians, it is possible to continuously improve the operation.

In summary, the creation of tickets via the ITSM system has several advantages as a way of

providing support to partners and technicians and is, therefore, the recommended way for logistics.

Although phone calls can also be used in support, they are something done in an exceptionally way

for very specific conditions.

Direct call assistance

In the context of NOS, the support is mainly directed to partners in the logistics area, who, in turn,

are responsible for informing and guiding their technicians. In very specific situations, however,

support can be provided directly to the technicians involved.

Support may be provided through direct contact, such as telephone calls, with the aim of

reviewing procedures, clarifying processes and providing support during the performance of tasks.

Direct contact with the technicians is carried out proactively, with the aim of providing assis-

tance and clarifying any doubts that may arise during their work in the field so that they can carry

out their tasks properly and efficiently. The call can also be made from the logistics side for the

provision of specific guidelines for activations or the performance of specific tests.

Besides the assistance provided by phone to the technicians, calls are also made to provide

support to the company’s internal teams. These calls aim to answer questions about existing

tickets, perform equipment analysis, and provide specific guidance.

The exchange of information and knowledge is essential for the development of effective

strategies, the improvement of processes, and the pursuit of operational excellence.

3.2.1.4 Tasks outside the logistics flow

Within the equipment control and correction process, there are situations outside the regular logis-

tic flow that can arise at any time and, consequently, require special attention. These issues mainly

cover topics that influence the flow, not being directly in it.
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Some of the most recent cases were general issues, without much immediate impact on the

flow, such as analyses related to the consumption of antennas and plooms, the introduction of

alarms in the business, or even analyses that cover the logistics flow itself, in the sense of improv-

ing it.

However, these may be very specific topics with a higher degree of urgency. Problems in

the Click system, such as the disappearance of a necessary button in the register, are reported

immediately to the responsible team, which can take action to resolve the issue and prevent it from

recurring in the future. Another example is when serial numbers (SN) disappear in the transition

to the SAP system, and an effort is made to find a solution and solve the problem.

The above issues are addressed when they become recurring and begin to affect the inconsis-

tency resolution tasks in a significant way. If a certain type of inconsistency starts to occur in large

numbers, the first step to resolving them is to take some time to investigate, and it may even be

necessary to interrupt regular tasks to thoroughly analyze the case and understand the root cause

of the problem in order to prevent similar situations in the future.

3.2.2 Limitations in the Equipment Control and Correction Process

In the equipment control and correction process, there are a number of challenges that are im-

pacting its efficiency, productivity, and ability to deliver consistent results. These problems are

common to many tasks and may compromise the company’s overall effectiveness.

One of the main problems is the reliance on a single person for the execution and handling of

tasks. It creates a significant difficulty because if that person is unavailable or unable to work, the

entire process is affected.

Moreover, the process is executed in an excessively manual manner, without the support of

automatisms or auxiliary tools, which results in low efficiency in terms of time and effectiveness.

Tasks are also performed without following a consistent method, whether concerning schedules

and time allocation or the execution of the tasks themselves.

Another problematic point is the absence of analysis through reports or dashboards, which

makes it impossible to track the process as well as to take advantage of the inherent advantages of

data analysis. Such lack of visibility makes it difficult to identify improvement areas and imple-

ment a continuous improvement process.

All these problems fit into a larger issue: the pursuit of process optimization. For each process

task, there are several opportunities for improvement, and to take advantage of them, it is a good

start to address each of these issues in detail.

3.2.2.1 Limitations in handling store inconsistencies

As mentioned before, in the context of the equipment control and correction process, the manage-

ment of store inconsistencies plays a crucial role in ensuring stock consistency and proper logistics

flow. The process had not been performed in the company since March last year.
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The fact that the process of controlling inconsistencies in stores was not carried out for many

months resulted in the accumulation of several problems during that period. By not regularly mon-

itoring inconsistencies in the stores, the company was unable to identify discrepancies between

stock records and the physical quantity of equipment available in the stores. Furthermore, the lack

of analysis of store inconsistencies prevented the identification of possible losses, deviations or

errors in sales records, unregistered returns, thefts, or other logistic problems.

The process of controlling store inconsistencies has some limitations in terms of its execution

and the tools used. One of these limitations is the reliance on multiple Excel files to resolve

the inconsistencies identified. This approach pulls information from multiple documents, which

requires manual intervention in constantly creating formulas and performing repetitive copy and

paste actions, among other tasks that consume a lot of unnecessary time and effort. The lack of

automation in this process makes it archaic and inefficient, preventing a faster and more accurate

resolution of inconsistencies.

Furthermore, the lack of a standardized method to execute the process contributes to a lack

of clarity in performing the tasks. With several possible ways to execute the process, there is

no clear path, which makes it difficult to achieve uniformity and efficiency in the treatment of

inconsistencies.

Another limitation is the absence of an overall analysis of the process. There is no consolidated

view on relevant parameters such as the number of entries in the cockpit, the most frequent types of

errors, or others. This lack of information preventes a comprehensive understanding of the process

performance, both hindering the identification of areas for improvement and the implementation

of appropriate corrective measures.

These limitations in the process of controlling store inconsistencies highlight the need for a

more efficient and automated approach.

3.2.2.2 Limitations in handling SPs inconsistencies

In the case of SPs inconsistencies, there are similar limitations to the store inconsistencies. Al-

though there is no longer the issue of the number of files used, since only one file is used in this

process, there is a significant dependence on the regularization of actions in the systems, especially

in SAP.

The task requires that the person in charge has detailed knowledge of the processes, pro-

cedures, and history related to the inconsistencies in question. In addition, the memory of the

responsible plays a crucial role in identifying patterns, solutions, and making decisions, making it

difficult to transfer this responsibility to another person if necessary.

The lack of automation and the absence of a regular method further exacerbate this depen-

dency. The process of resolving these inconsistencies is not automated until the necessary han-

dling is detected, requiring several filters in the Excel file to resolve the inconsistencies by type,

based on previous actions taken for the same type of filter.

On the other hand, the lack of a regular method in the treatment process results in a lack of

order and the possibility of skipping important steps, consequently leaving equipment without
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regularization. Each execution of the process varies depending on the approach, which led to a

lack of consistency and efficiency.

The manual approach is time-consuming and requires additional effort from those responsible

for the process. At last, the lack of a tool to analyze the evolution of the number of partner

inconsistencies, their causes, as well as the status and typification of each regularization made,

is also a gap in the process, making it difficult to obtain useful insights and identify areas for

improvement.

3.2.2.3 Limitations on Supporting Partners/Technicians and Internal Teams

In the support to partners and technicians, one of the main problems is the lack of monitoring of

the tasks involved. There is no clear performance evaluation or established metrics to measure the

efficiency and quality of the support provided. Besides limiting the ability to provide consistent

support, this results in difficulties in identifying and solving problems.

In the case of tickets created by the partner, the absence of an appropriate tool to receive, inter-

pret and present the results of tickets and interactions with partners and technicians compromises

the centralization of information, resulting in data fragmentation and difficulties in tracking and

following up on reported issues.

Without a visual ticket management tool, the team faces challenges in organizing and priori-

tizing pending tickets and analyzing data to identify patterns and trends. The lack of an integrated,

intuitive view of the global tickets makes it difficult to take informed decisions and implement

effective corrective actions.

In addition to the tickets, direct calls to the technicians also also has limitations. Without a

formal record of interactions, information shared during support calls can easily be forgotten or

lost. This hinders the team’s ability to identify patterns, trends, and effective solutions to problems

faced by technicians in order to resolve them and consequently decrease this type of contact. On

the other hand, since the ideal in case of a partner’s problem is to create a ticket, the fact that there

is no database of the volume of weekly calls and their duration is a major drawback.

With a comprehensive database, it would be possible to obtain several insights. Through the

technicians that are demanding more time on phone calls, one could, for example, suggest the

creation of tickets in cases of recurring doubts or problems, directing them to the most formal

support channel.



Chapter 4

Methodologies and Implementation
Proposals

This chapter presents the methodology adopted and the implementation proposals developed to

improve the equipment control and correction process. Process improvement is essential to ensure

efficiency and quality in the equipment operation, seeking to minimize the negative impacts of

failures.

First, the methodology used, which was planned together with the company’s advisors, is

presented in order to overcome the challenges already identified in the current process, ensuring a

structured approach for improvements. The methodology involved several steps, from data surveys

to the development of implementation proposals.

Next, the specific steps of the methodology for each task are detailed. Each stage was con-

ducted with the maximum rigor and commitment, based on in-depth analysis, aiming at a complete

understanding of the process and the identification of improvement opportunities to be targeted.

Finally, this chapter will explain the implementation proposals for each of the analyzed tasks.

Each proposal will be presented in detail, highlighting the expected benefits and implementation

requirements.

4.1 Applied methodology to optimize the equipment control and cor-
rection process

The methodology adopted was based on a step-by-step approach, involving process analysis, so-

lution development, and implementation. The following Figure 4.1 illustrates the flowchart of the

adopted methodology.

The first step of the methodology was data collection. This step included continuous monitor-

ing of the process over a period of several weeks, during which we observed and recorded the steps

involved, the tools used, the correction procedures, and any problems or bottlenecks identified.

During the process monitoring, it was possible to understand the dynamics and challenges

faced during the execution of the tasks. To this end, a constant dialog was established with the

27
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person in charge of the process, which contributed to a detailed knowledge of each step, providing

additional insights from her own experiences and perceptions.

The most important thing was ensured by continuously monitoring the process, with explana-

tions from the person in charge; the information collected was complete, real, and accurate. With

all the information collected, together with the insights provided, it was possible to have a com-

prehensive view of the current process, its steps, difficulties and opportunities for improvement.

With the necessary basis, the next step was to analyze the process and develop improvement

proposals. At this point, all the data collected was analyzed using techniques such as flow charts to

map the current workflow. Throughout the mapping, it was possible to clearly and systematically

visualize all the steps involved in the process, identifying any inefficiencies and gaps in the tasks,

with the goal of establishing which areas could be improved.

From the identified opportunities, an action plan was defined for each task. This plan included

the specific steps to be followed, the resources needed, and a timeline for implementing the pro-

posals.

Each proposal was designed taking into consideration the specific challenges and needs of

each task, not forgetting the technical, financial, and operational requirements necessary for the

posterior implementation to be successful.

After the proposals were developed, they were presented to the company’s advisors, and, after

their approval, the solutions were implemented. Several tests and evaluations were conducted to

verify the effectiveness of the proposed solutions in improving the process. This step allowed

several corrections to be made before their final implementation.

Once the proposed solutions were implemented, continuous monitoring was carried out to

ensure their correct execution and to make new adjustments, if necessary. Through performance

metrics, the success of the implemented improvements was evaluated, ensuring that the objectives

were met.

Figure 4.1: Methodology flowchart for the process

The applied methodology provided a structured and comprehensive approach to address pro-

cess improvements in equipment control and correction.
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4.1.1 Improving the handling of store inconsistencies

After integrating into the company and understanding the work dynamics, the collaboration with

the person responsible for the execution of the process under analysis began. Following a contin-

uous monitoring of all the tasks performed, the first task focused on the store inconsistencies. By

observing its execution and conducting specific research, it was possible to acquire an in-depth

knowledge about the process that allowed outlining what to do next. The task flow mapping is

illustrated in the Figure 4.2.

Figure 4.2: Flow of the Store Inconsistencies Task.

To start, it is important to emphasize that the logistics action starts only after checking whether

or not a piece of equipment is in condition to enter the reverse process. If not, it is an inconsistency

and goes into the error report Z_Trocas, in SAP.

On each monday, an extraction is made from this report, from the previous week to an Excel

spreadsheet. The equipment listed in this report is then analyzed. For this, a comparative validation

is performed between the report and the IQ09, SAP’s gateway that provides information about

the current state of the equipment, based on the registration center and the center in which the

equipment is located. With the comparison done, it is possible to classify the type of error and

determine the action required to correct it.

During the flow mapping, the average times for each step and the respective tools used were

registered, as detailed in Table 4.1.

Using the time data and considering the necessary tools, improvement opportunities were

identified, by order of relevance, not forgetting the complexity and feasibility of the solution.

Based on these opportunities for improvement, action plans were proposed:
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Table 4.1: Tasks, averages times and tools used during store inconsistency check

Steps Along the Task Average time spent Tools
Export SAP to excel 5 min SAP and Excel

Validation IQ09 9 min SAP and Excel
Typification and error analysis 12 min Excel

Identification of the action to be regularized 5 min Excel
Resolving inconsistencies 40 min SAP and Excel

Total Task Time 1h11min

4.1.1.1 Creating a single file to make the process more efficient and effective

The first action plan involves the creation of a single excel file for the treatment of store inconsis-

tencies.

For this purpose, a matrix was created, depicted in Figure 4.3. The matrix suggests a typi-

fication of the error, as well as the action to take, creating a standardized method to execute the

process and increasing efficiency.

Figure 4.3: Extract from the matrix created for suggesting inconsistency handling.

The possibility of creating a matrix was identified after the analysis of the error typifications

and the actions to regularize them, realizing that these were the result of the center’s validation,

talked previously, and the data from IQ09. In order to relate them, an ID was created, which

aggregates the important information of each inconsistency. For this, there was an iterative process

until the ideal formula for the ID was reached, covering all cases.

With the right ID, for the cases already listed in the matrix, an error typification is always

given and an action to take, avoiding all the work of looking at previous cases to understand what

was done, with all the problems already explained. The matrix can be updated to cover more and

more cases.

Once the matrix sheet was created, it was connected to the list sheet for all equipment. This

sheet shown in the Appendices A.1 and A.2 gathers data from SAP, adding extra columns, such
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as the ID, that allow the connection and automatically provide the necessary information to treat

inconsistencies.

Next, the possibility of implementing some improvement measurements or automation was

studied in the extractions from SAP, the Z_Trocas report and IQ09. However, since this was

something that required a robot for export and after talking to the company’s teams specialized

in creating them, it was immediately concluded that it would not be worth the cost because these

tasks, added together, take only 10 minutes a week.

The information entry process can still be optimized by no longer being done manually but

only requiring SAP extraction of the inconsistencies from the new week. For this purpose, two

macros with visual basic code were needed, available in the appendices A.3 and A.4, one for each

extraction:

• In the case of the Z_Trocas report, a button was implemented that allows opening a window

for file selection. After choosing the file, all relevant information is automatically transferred

to the target sheet, which contains the list of inconsistencies.

• Regarding the IQ09 report, a button was created that deletes the previous week’s data from

the file and, as soon as a new extraction is performed, provides the information to the target

sheet.

Once the imports have been made into the file, the treatment of inconsistencies is suggested,

considering the information matrix created previously.

After optimizing the initial part of the process, a detailed study was conducted to identify

possible improvements in the treatment actions. During this analysis, it was found that most of the

actions involve interactions in systems such as SAP. In these cases, they cannot be automated due

to the costs involved in creating robots and the need for analysis in the systems themselves.

However, one of the actions presented an opportunity for improvement: sending emails to the

A360 support team, a team inside the company that manages the systems and tools used. These

cases occur in equipment that, due to the type of error, are not the responsibility of the fixed

planning, being necessary to forward them to the appropriate team. This communication is done

by e-mail, attaching some relevant information about the equipment in question.

To optimize it, a button with its code present in the Appendices A.5 and A.6 was created that

filters in the sheet the list of the current week’s equipment with the action type "Send to A360",

copies their important data and pastes them in a new table in another sheet. Then, it attaches the

table to an email, which already has the subject, recipient and content pre-selected (can be changed

at any time), as illustrated in the Appendix A.7. The following figure 4.4 is an example of an email

sent automatically to the A360 team.
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Figure 4.4: Automatic mailing to the A360 team for handling inconsistencies.

Finally, special care was taken to make the appearance of the file clearer and more intuitive.

For this, an initial sheet was created called "Menu", where all the previously mentioned buttons

are inserted, as well as others that allow access to all the other sheets. The menu organization

follows the sequence of task steps, from data inputs to output deliveries, as shown in Figure 4.5.

This menu organization approach provides the user a more fluid and efficient experience, al-

lowing easy access to the functionalities and information contained in the remaining files. The

logical arrangement of the buttons on the menu supports navigation and workflow, contributing to

a more intuitive and effective use of the developed tool.

Figure 4.5: Appearance of the menu designed for the store Inconsistencies file.

4.1.1.2 Developing a report for analysis and sharing data with the team

With the file already fully operational, attention was directed to one of the opportunities for im-

provement previously identified: the lack of a global analysis of the process. With this goal in

mind, it was decided to create a report that would provide a consolidated view of the relevant

metrics through graphics, enabling a deeper understanding of the process performance.

Through the creation of pivot tables with the respective filters of interest, significant statis-

tical data was obtained that could be incorporated into the report in graphical form. Gradually,

the report was built, as illustrated in the Figure 4.6, with the most relevant graphics for the task

analysis.
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Figure 4.6: Store inconsistencies task analysis report.

In order to maintain the report up-to-date at all times, a button was implemented to automate

the process of updating the data. When this button is activated after the inconsistencies of the

week have been addressed, the pivot tables are refreshed, ensuring that the graphics of the report

reflects the most recent information.

Once the report is up to date, it was recognized the value of sending it to the team supervisors,

so they can have an immediate view that the task was completed and can also perform their analysis

to verify that everything is going as expected. To send the report, a button similar to the one used

to send the equipment addressed to the A360 team was also created. When pressed, the button

copies the weekly report spreadsheet and attaches it to a new e-mail, with the subject and recipient

pre-defined. The code for the referred button is present in the Appendices A.8 and A.9.

In this case, the content of the e-mail already provides, in summary, the most important data

of the task, such as the number of entries in the cockpit and their variation, the number of store

pendings, and the percentage of cases resolved with support from matrix. While it is not advisable

to completely replace access to the report itself, based on the content of the email, the supervisor

can already perform a preliminary analysis without having to open the full report, as illustrated in

Figure 4.7.
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Figure 4.7: Sending an automatic mail with the task report.

4.1.1.3 Development of an instruction manual for the operation of the new file and the
monitoring of the task

To ensure proper operation of the new file and efficient monitoring of the store inconsistency

handling task, it is essential to develop an instruction manual. A manual serves as a guide for the

users involved, providing detailed guidance on how to use the archive and perform the activities

related to the task.

The instruction manual, which is included in the appendix, covers the following aspects:

• Introduction: An overview of the importance of the store inconsistency handling task and

the file used.

• Navigation and Features: A detailed explanation of the structure of the file, including all

relevant worksheets, tabs, and buttons. The available functionalities will be presented, such

as data extraction, analysis, report generation, and sending of mails.

• Task Execution: A thorough description of each step of the store inconsistency handling

process, from case identification to the actions taken to resolve it. The manual provides

clear guidance on how to use the tools and resources available in the archive to execute each

step efficiently.

The development of the instruction manual is essential to ensure understanding and standard-

ization of the process of handling store inconsistencies. In addition, it provides instructions on how

to perform regular future backups, which are crucial for protecting data and avoiding irreparable

loss. It is also important to establish a proper process for folder pass-through. With the manual, it

ensures that the necessary information and resources are available to continue the task.

By following these guidelines, the aim is to ensure efficiency and consistency in the execu-

tion of the task, as well as the security and availability of data related to the handling of store

inconsistencies.
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4.1.2 Improving the handling of SPs inconsistencies

Since it is a similar task to the one analyzed earlier, the next task to be addressed was SP incon-

sistency handling. By observing their execution, receiving guided explanations, and conducting

specific research, it was possible to gain an understanding of the process that allowed the develop-

ment of the task flow mapping, illustrated in the Figure 4.8.

Figure 4.8: Flow of the SPs Inconsistencies Task.

The task of treating partners’ inconsistencies begins weekly with the reception of a file from

SAP, stored in a designated folder. The Excel file requires successive filters to fill in with in-

formation regarding the states, classifications and stock. The tasks that involve more effort are

the stock regularization in the SAP system; the search for equipment, using other tracking tools;

sending emails to other teams when the regularization of the stock of certain equipment is not the

responsibility of the team and the analysis required in certain cases.

Despite involving several steps, the task itself has an average duration of approximately 45

minutes, demonstrating that even with manual filtering, it is done quite efficiently. Before ac-

counting for the time required to perform this task, supervisors had a misconception that it was

time-consuming, even allocating an entire day of the week for its execution. The reasons for this

misperception included some lack of detailed knowledge of the process and the duration of the

task time, and the existence of interruptions when performing the task.

Based on the flow mapping and task monitoring, the main problems affecting the task, already

presented in the previous chapter 3.2.2.2, were identified. The action plan for improving the task

was defined in order of relevance, complexity and feasibility of the solution.

To optimize the process of handling partners’ inconsistencies, the action plan comprised two

primary steps: adapting and optimizing the existing file to enhance efficiency and effectiveness

and creating a report for analysis.
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The plan was similar to the one for the store inconsistencies, so the experience in implementing

it was taken into account. Based on the tasks to be improved in excel and the time they currently

take, the implementation of the action plan was expected to reduce the tasks execution in 10

minutes, and would take several weeks of development.

Thus, after creating the task flow, defining the action plan and presenting them together with

the task time measurements to the company supervisors, their idea was clear; the topic was not a

priority, and the internship time should be focused on the remaining tasks.

4.1.3 Supporting Partners/Technicians and Internal Teams

As part of the activities related to inconsistencies, an additional task arose that consisted of pro-

viding support to partners, technicians, and internal teams.

While following the process on a weekly basis, it became clear that the task had neither a

beginning nor an end and could be taken up at any time during the week, including during other

activities.

Although there was no structured flow for the task, it was possible to identify the main chal-

lenges and problems by continuously monitoring the process as a whole. These challenges were

discussed and detailed in the previous chapter 3.2.2.3, providing a clearer understanding of the

areas that required improvement.

From this knowledge, efforts could be directed to improve the activities related to the direct

call support and ticketing process in order to optimize the time, efficiency, and quality of the

support provided.

4.1.3.1 Direct call assistance

Throughout the work week, it was found that the calls received in this context were frequent and

interrupted other tasks, negatively affecting the overall performance. When exposing this situation

to the team’s supervisors, it became evident that they were not fully aware of the importance of

this task. In light of this, the need arose to thoroughly investigate the support provided and better

understand its rationale and objectives.

For the analysis, it was suggested by the supervisors of the company, as part of the internship,

a study on the possibility of implementing a tool capable of managing the calls’ data, as is used in

other departments of the company. The implementation of this tool is known to require time and

effort due to the many contacts involved, the need for an in-depth study, and the dependence on

responses from others. Recognizing the importance of providing answers and solutions within the

deadline set for the end of the internship, it was decided, in parallel with the study, to create an

interim solution.

Study of the implementation of a call management tool

In order to understand the relevance of having a tool capable of managing the calls, there was a

study on the tools that existed in the company in order to avoid considerable additional costs.
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Within the scope of outgoing and incoming calls, several points had to be analyzed, such as

the number and time of each call and its subjects. With a tool that tracks and registers all calls

made, by Microsoft Teams or cell phone, with partners, technicians, or internal teams, it will be

possible to make an analysis that allows to conclude their relevance.

Thus, in the several meetings held on this subject with people from teams with call manage-

ment tools in place, the tool’s objective and its requirements were described, seeking in this way

to arrive at a solution that might be adapted to the reality of the task. However, it was concluded

that the existing tools were designed to handle large volumes of calls and were not suitable for

individual use. In addition, these tools were designed to handle only one form of contact (either

Microsoft Teams or phone call), focusing mainly on call duration and waiting time, with no record

of the issues addressed.

Considering the limitations of the tools used by the other teams, it was concluded, together

with the supervisors, that the available options would not meet the intended requirements. There-

fore, it was decided to wait for the results of the interim solution before making definitive decisions

regarding the strategy for improving the task.

Creation of an interim call management solution

In order to achieve timely results within the scope of the thesis, various potential solutions were

explored.

One of the solutions involved developing an Excel file to serve as a comprehensive database

for recording all the calls made during the evaluation period. The initial step was to identify the

key metrics that needed to be captured for each call. These metrics were then incorporated as

columns in the Excel file, as illustrated in the Figure 4.9.

Figure 4.9: Created file for call management.

To streamline the manual data entry process, the Excel file was optimized using formulas,

comboboxes, and buttons. The aim was to minimize the complexity and time required for registra-

tion without impeding the progress of other tasks. This approach enabled the data to be recorded

during the actual call itself.
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To ensure accuracy and efficiency, continuous monitoring and feedback was conducted to

ensure that call data was recorded correctly and that all features of the Excel file were working

properly. Regular dialogue with the person responsible for the task made it possible to update the

file, including adding new metrics and continuous optimization, thus improving the analysis and

contributing to process improvement.

4.1.3.2 Ticketing for Logistics Support

The last task addressed was ticket management. Partners regularly create tickets to request support.

To respond to these tickets, those involved use the ITSM tool. The tickets can cover a variety of

issues, from supplies to inconsistencies, and it is the responsibility of all involved to answer the

tickets directed to them, prioritizing the resolution as soon as possible.

During the analysis and monitoring of this task, the main problems affecting its efficiency and

effectiveness were identified. Based on the improvement opportunities identified, an action plan

was developed to improve the ticketing process. From the beginning, it was possible to realize that

the biggest problem was not in the task itself but in the management of what was done in it.

In this sense, the methodology adopted, encouraged by the company’s supervisors, was the

development of a dashboard in Power BI, a data visualization tool, with the objective of providing

a comprehensive view of all tickets created by partners and those forwarded by the warehouse to

Logistics Planning.

The process of creating a ticket reporting tool

During conversations with the ITSM team, it was discovered that the system already had the

functionality to generate a weekly report with various metrics about the tickets created. This

report shown in the Appendix B.1, contained information such as the ticket creator, the theme, and

the creation date, which were essential for the creation of the dashboard. Therefore, it was only

necessary to sort and manage the value metrics present in this report.

When analyzing the report, an inaccuracy was identified regarding the ticket owner. Although

ITSM was directing tickets to the individuals involved, there were cases where different people

were handling tickets of the same typification, which was not desired. In collaboration with the

ITSM team, a new matrix exposed in the Appendix B.3, was created to define exactly who would

be responsible for handling each ticket type. This change was also communicated to partners, who

now had to select a ticket type from a specific set of options when creating a ticket.

In addition, it was noted that the ticket status provided by ITSM was too generic, while the

reason status was too specific and not relevant to the dashboard. A supporting matrix was created

to work around this issue, which combined the ticket status with the reason status to provide a

more suitable typification for the project as shown in the Appendix B.2.

After creating the two supporting matrices, which were directly connected to the data as is

illustrated in the Appendix B.4, and having the metrics selected and organized, the next step was

to add extra columns to the data in Excel. Using formulas, these columns were designed to provide
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relevant metrics for the dashboard. For example, based on the support matrix that established a

72-hour response time (SLA), a column was created that checked the date the ticket was opened,

and if the 72-hour deadline was exceeded, it indicated that the ticket was outside the SLA.

With several metrics created, next task involved the dashboard’s visual creation. In this phase,

it was necessary to choose the graphs, tables, and data to be presented in the dashboard. The careful

selection of these visual elements was made, taking into account the clarity of the information, the

ease of understanding, and the ability to highlight key insights. In addition, good design practices

were applied, such as the use of appropriate colors, intuitive layout, and visual hierarchy, as shown

in the Figure 4.10.

Figure 4.10: Example of one of the dashboard pages of the SPs tickets for logistical planning.

In order to facilitate the visualization and analysis of ticket-related data, the dashboard was

organized into several sheets, each one addressing a subject:

• Performance: In this sheet, the closed and pending tickets for each involved party in the

last week are analyzed. Metrics such as the average response time and the percentage of

tickets handled are reported. This provides an idea of how well each involved individual has

performed in handling the tickets.

• Previous Week Overview: A comparison is made between the current week and the previous

week in terms of tickets created, pending and closed. This comparison provides insight into

the overall performance in ticket handling compared to the most recent past.

• Evolution by Week: allows to see the evolution of the tickets created and closed over the

last ten weeks. The data is presented by status, responsible party and partner, allowing the

user to identify trends and patterns over time.

• SLAs: The fulfillment of SLAs (Service Level Agreements) regarding the response time

of tickets is also analyzed. It is possible to have a weekly and monthly view, verifying
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if the tickets are being closed within the stipulated deadline. In addition, the antiquity of

pending tickets is presented, providing information about the time that has elapsed since

their creation.

• By Partner: This sheet analyzes the tickets created and pending for each partner in the last

week. Metrics such as the average response time and the percentage of tickets created are

covered. This analysis provides insight into the volume of tickets created by partners, as

well as how they are handled.

The Appendices B.5, B.6, B.7, B.8 and B.9 present the various pages of the dashboard men-

tioned above.

With the dashboard-established, the final step is to incorporate the weekly ITSM reports into

the system to ensure their seamless integration and functionality. By doing this, it will enable

updating the data in real time and provide a comprehensive and up-to-date view of the ticketing

process, enabling the final implementation of the tool.

4.2 Implemented Proposals: discussion, results and next steps

In this section, the solutions implemented to improve the tasks will be discussed, as well as the im-

pacts achieved by these implementations. The analysis of the results will provide valuable insights

into the effectiveness of the strategies adopted, demonstrating the added value and improvements

achieved in the overall process.

4.2.1 Proposal for the handling of store inconsistencies:

Regarding the handling of store inconsistencies, the developed file was fully completed, presented,

and validated, making it ready for implementation on April 22nd. From that date onwards, the file

began to be utilized for the task. During the first three weeks, the task was performed using both the

old and the new methods, ensuring that no failures occurred and that the current approach aligned

with the previous one. Additionally, conducting the tasks simultaneously highlighted differences

between the methods, such as simplicity, clarity, and speed.

As far as these differences are concerned, on May 1, the task took 1 hour and 15 minutes

using the old method, while it was completed in 45 minutes using the new method as illustrated

in the Table 4.2. In addition, the task required the use of 4 open files with constant transfers of

information between them, while the new method allowed everything to be handled in a single

open file. While most of the time with the old method was spent until reaching the appropriate

treatment stage, with the new method, approximately 75% of the time is spent on the treatment

itself.
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Table 4.2: Comparison of inconsistency handling methods: measured times.

Steps Along the Task
Time measured

with
the previous method

Time measured
with

the new method
Export SAP to excel 5 min 3 min

Validation IQ09 11 min 2 min
Typification and error analysis 14 min 2 min

Identification of the action to be regularized 8 min 1 min
Resolving inconsistencies 37 min 34 min

Report: Generating and sending Not exist 3 min
Total Task time 1h15min 45 min

In the initial phase, instruction and task guidance were necessary to ensure the utilization of all

the functionalities of the new file, deviating from the natural tendency to follow the old approach.

Besides contributing to change management, this phase was also crucial for necessary updates,

error corrections, and file enhancements, ensuring that after the internship, no issues arise that

would hinder the file’s use and force a return to the old method.

After the learning phase, the file began to be exclusively used, and the task performer became

increasingly familiar with it, improving her performance. The instruction manual created played

a vital role in quickly resolving any doubts or questions that arose.

Moreover, every monday, a task report email was generated and shared with the supervisors,

providing a systematic analysis of the identified inconsistencies and enabling the identification of

areas for improvement. The review of this e-mail prompted regular discussions and clarifications

about the causes of anomalies, strategy changes, and other related issues. This proactive com-

munication approach allowed for a timely exchange of information and fostered a collaborative

environment to resolve any issues or adjustments needed. The email served as a platform to share

ideas, propose solutions, and align the team’s efforts toward continuous improvement.

In summary, the implemented solutions have made the process more intuitive and efficient,

reducing the number of steps required for data analysis. This has allowed to focus on the most

important tasks: addressing inconsistencies and analyzing the evolution of cockpit entries. Regular

communication through reports and clarifications from supervisors has streamlined the process,

enabling faster and more accurate problem-solving and decision-making.

These improvements have created a more efficient work environment and facilitated the achieve-

ment of established goals.

4.2.2 Proposal for the handling of SPs inconsistencies:

In the context of SP inconsistencies, although the initially proposed action plan was not followed,

valuable insights were gained during the process study.

These insights led to the creation of a workflow that will serve as the basis for standardizing

the process, making it more consistent and effective. Although no specific new file has been

developed, the improvements identified in the workflow will help optimize the way inconsistencies
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in SPs are handled. The approach adopted respected the supervisors’ preferences and met the

company’s interests, aiming to achieve more efficient and satisfactory results in other areas with

greater need.

The next steps for addressing SP inconsistencies would involve taking a similar approach as

to the store inconsistencies.

Therefore, the next steps involves developing a specific file to support the improved SP incon-

sistencies process. This file should align with the action plan and consider the requirements and

needs of the task identified and presented in the previous chapter. Once developed, the file should

be implemented through effective communication, training, and gradual transition, ensuring its

later success.

The greatest advantage of implementing these improvements may not be easily quantifiable:

it lies in the way the process is executed. While it may be challenging to measure this advantage

directly, focusing on streamlining the process, reducing manual effort, and improving clarity and

transparency allows the company to expect benefits such as increased efficiency, reduced errors,

and improved decision-making.

4.2.3 Proposal for support to partners/technicians and internal teams:

Significant implementations have been made in support of partners/technicians and internal teams,

These implementations will help strengthen the partnership with partners, improve problem reso-

lution, and foster a collaborative and productive work environment within the organization.

4.2.3.1 Proposal for Direct call assistance:

With the implementation of the temporary call management tool created in Excel, it became pos-

sible to start recording and analyzing outgoing calls. From March 21st, the calls were registered

in the tool. The file was closely monitored to ensure that the task performer filled it out correctly,

allowing for subsequent analysis. Constant feedback and reporting any errors or issues during

registration, helped optimize the file. Over a period of 7 weeks, all calls, made either by phone or

through Teams, were recorded, allowing to derive conclusions based on the analyses made.

During this period, 103 calls were recorded, about 64 to support internal teams, 36 to support

partners, and about 3 to support technicians. These calls covered a variety of subjects, some of

which stand out as presented in figure 4.11 below.

Figure 4.11: Call volume per category and subject.
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The number of calls revealed an unexpected finding: the calls with technicians, which were the

main reason for conducting this study, represented a rather small proportion. On the other hand,

the largest number of calls were made with other teams within the company, which corroborates

the idea of the call management tool being dispensable.

Based on the sample, it was also possible to analyze the evolution of the number of weekly

calls and the time spent on each of them. These results have been compiled in the graphs from

Figure 4.12.

Figure 4.12: Evolution of the calls over 7 weeks.

According to the sample, there were on average 17 calls per week, with an average call time of

about 3 hours. These values, quite different from the held perception, contributed to the conclusion

that the call management tool was unnecessary. This mistaken perception may have been caused

by several factors, such as the fact that the calls occurred while other tasks were being performed,

interrupting the workflow.

In terms of the type and form of contact, a balanced distribution was observed between incom-

ing and outgoing calls, both through phone calls and the Teams platform. Regarding the subject of

the calls, about 86% of them were related to a new issue, while approximately one-third required

some kind of follow-up or further handling. Surprisingly, only 13% of calls could and should have

been handled via a support ticket. These last two metrics were added after the implementation of

the interim tool in Excel, providing valuable insights for the strategy to be adopted in the future.

The discussed data is summarized in the Figure 4.13:

Figure 4.13: Data analysis with the dashboard: metrics and intended evolution.
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In summary, considering the absence of a call management tool in the company with the

desired specifications and taking into account the volume of calls and the time invested, the devel-

opment of a tool is not justified at this time.

4.2.3.2 Proposal for Ticketing:

Regarding ticketing, although the Dashboard has not been fully implemented, data from a report

has already been incorporated into the dashboard. The ITSM team was requested to compile all

tickets created in the last 10 weeks, as well as those that are still pending. This data has provided

valuable insights for analysis.

By analyzing the ticketing data, it is possible to gain a better understanding of the ticket vol-

ume, the nature of the issues reported, and the status of open tickets. This analysis can help identify

recurring problems, bottlenecks in the resolution process, and areas where improvements can be

made.

The analysis began by giving an idea of the percentage of tickets addressed to each involved

in logistics planning and to each partner, illustrated in the graphs in Figure 4.14.

Figure 4.14: Ticket distributions per responsible and partner.

The analysis of the status of tickets over the past 10 weeks reveals some concerning findings.

On average, approximately 6 tickets are created weekly, but only 4 tickets are closed. This discrep-

ancy contributes to a higher number of tickets remaining in the system, leading to an accumulation

of unresolved issues. There are currently around 86 pending tickets, with 64 awaiting a response

from NOS and 22 awaiting a response from service providers (SPs). Additionally, only 52% of the

tickets created have been addressed to date, indicating a significant backlog of unresolved tickets.

Regarding the backlog, tickets that have been open for over 1 week account for approximately 95%

of all tickets. The average antiquity of each ticket is around 159 days, indicating a considerable

delay in resolving customer issues.

Furthermore, the analysis shows that the SLA (Service Level Agreement) of 3 days is only

met in 23% of the cases, indicating a significant gap between the expected response time and the

actual resolution time. The above data is summarized in the figure 4.15:
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Figure 4.15: Data analysis with the dashboard: metrics and intended evolution.

Based on the analysis conducted, it was evident that the support service provided by the team

was not positive. However, drawing from previous experiences in the company when implement-

ing visual dashboards for ticket management, it was observed that once monitoring was intro-

duced, the values showed a continuous improvement trend.

As a first step, the causes of the issues were investigated through conversations with the stake-

holders involved. Based on these discussions, immediate corrective actions were taken to ensure

better results in future reports. It was discovered that there were specific gaps hindering the ticket

resolution process. As an example, there was a lack of alert notifications when a service provider

(SP) responded to a ticket. To address this, a daily email report was requested to be generated

containing all the tickets that received a response from the SP. This responsibility now lies with

the teams handling the ticketing process.

The next steps involve closely monitoring the progress of the task to ensure that all previously

identified metrics are improved. Additionally, ensuring that the daily report is received by all

individuals involved in the process is crucial. Regular monitoring, communication, and collabo-

ration will be essential to drive ongoing improvements in ticket management and enhance overall

customer satisfaction.
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4.3 Final planning proposal

To conclude the internship and with an general overview of the tasks after all the implementations

were done, a weekly schedule was proposed for the person responsible for the equipment control

and correction process.

The proposed schedule, represented in the following figure 4.16, was developed, taking into

account the specific requirements and needs of the tasks involved. The proposed schedule aims to

achieve three main goals:

• Increased productivity: By scheduling the resolution of inconsistencies on the same day, on

Monday, the intention is to concentrate two similar activities into a single period, allowing

the person to resolve all inconsistencies on the first day of the week.

• Creating meetings with SPs: The SPs, through their managers and technicians, typically

call several times during the week, interrupting other tasks. This way, the goal is to avoid

these calls by meeting once a week with each of the four partners. In this meeting, all the

questions and issues from the past week will be answered.

• Ticket handling: Partner tickets are created and changed daily. By allocating daily time to

the treatment of tickets, it is possible to ensure that they are tracked and treated in a timely

manner, avoiding excessive accumulation of tickets and potential delays in their resolution.

Figure 4.16: Weekly Schedule Proposal.

In the case of calls with internal teams, while there is no specific measure that is evidenced in

the schedule, the change to ensure that tasks are not interrupted is through instruction and method.

Previously, tasks were performed without changing the "Available" status in Microsoft Teams.

Now, the person in question is asked to preemptively add all the fixed tasks of the week to her

Microsoft Teams schedule and set the status to "Do Not Disturb" while doing them. In this way,

requests may come in, but a clear signal is immediately given to other co-workers that the person

is unavailable.

The schedule mentioned is only a proposal and is flexible to adjustments in the future if nec-

essary. Moreover, with about 28% of the time occupied with recurring tasks, there is a significant

time margin for solving emerging or higher priority tasks without compromising the fixed tasks.
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The feedback from the team regarding the implemented measures was very positive. The fact

that there was an ongoing collaboration with supervisors to develop the final measures contributed

to a greater acceptance and understanding of the changes.

Placing the inconsistencies on the same day was well received. By working on the two tasks on

the same day, the team is able to improve the workflow and ensure the handling of inconsistencies

is done in sync, something intended from the beginning.

The creation of meetings with SPs also received positive feedback. The idea of creating a

unique moment to answer the week’s questions through a meeting with the person responsible

for each partner was well accepted, since the team highly values communication and more direct

collaboration with the SPs.

As soon as the measures were presented to the team members, there was immediate approval,

and the value and relevance of the proposed changes were immediately recognized. In order to

start using the proposed new schedule, it was only requested to ensure the feasibility of all the

changes.

In conclusion, the proposed schedule for the person responsible for overseeing the equipment

inspection and correction process represents a proactive approach to improving task management

and achieving operational excellence. By providing a clear structure and dedicating specific time

to each task, ensuring available time for new tasks, the company aims to promote a productive

work environment and ensure the successful completion of equipment control and correction ac-

tivities.
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Conclusion

Within the project of continuous improvement of the equipment control and correction process,

great importance was given to the optimization and effectiveness of the tasks. During the intern-

ship at NOS, the main goal was to work in this direction, focusing on several areas of the process

that showed room for significant improvement.

The internship at NOS provided an opportunity to understand the importance of working in

a large company, especially in a sector as demanding as telecommunications. With the support

of the team, it was possible to quickly integrate into the reality of the company, allowing to start

working on optimizing all tasks related to the control and correction of equipment, focusing on 4

tasks.

One of the areas addressed was the resolution of inconsistencies in stores. By creating a single

file capable of interpreting data and proposing resolutions, it was possible to speed up and make

this task more effective. In addition, a reporting system was implemented to obtain a greater

knowledge of the process performance and identify areas for improvement. During the internship,

these identified areas were explored, and the report can thus ensure that the corrective measures

implemented contribute to improving the results and the process as a whole. A user manual for

the file was also prepared in order to ensure its correct use and facilitate the execution of the task.

Another area of intervention was the resolution of inconsistencies in the SAP system. Al-

though the improvements proposed in the action plan are not implemented yet, the in-depth study

of this task allowed us to map its flow. It will serve as a basis for its standardization, making it

more consistent and effective in the future.

As far as support to partners, technicians, and internal teams is concerned, a detailed analysis

of the calls made throughout the week was made in order to assess the need for a change in strategy.

Based on the results obtained, it was concluded that the implementation of a call management tool

was not justifiable since the volume of calls is limited and analysis already provided proposals for

improvement.

In addition, a ticket management tool was developed that allowed us to verify that the tick-

ets were not being handled properly, causing poor service level. With the guidance provided and

48



5.1 Next Steps 49

constant monitoring, a different reality is expected in the future, with more efficient ticket man-

agement.

Finally, in order to improve the global process, a new weekly schedule was proposed that

ensures the completion of all scheduled tasks, thus allowing to address, in free time, the unplanned

tasks that may arise during the week.

During the internship period, there was a significant improvement in the effectiveness and effi-

ciency of tasks related to the control and correction of equipment. The team expressed satisfaction

with the results achieved and believes that the proposed improvements will have a positive impact

on the overall performance of the process.

Overall, this internship provided a comprehensive analysis of process operations, identified

areas for improvement, and proposed solutions to drive positive change. By adopting a culture

of continuous improvement, leveraging data and technology, and fostering collaboration among

stakeholders, the company is well-positioned to achieve its goals and ensure long-term success.

5.1 Next Steps

Based on the results and conclusions obtained throughout this research, it is recommended to

implement specific recommendations for the execution of the tasks definitively. These recommen-

dations are detailed according to the knowledge gained about the process and provide practical

guidance about the actions to be taken. It is crucial, then, to follow the plan in order to remain

aligned with the objectives.

In addition, it is crucial to continuously follow the monitoring and continuous evaluation sys-

tem set up, to track the progress of the implemented improvements. Through such constant mon-

itoring, it will be possible to adjust actions as needed and ensure that the expected results are

achieved.

A critical factor in the success of continuous process improvement is the active involvement of

all relevant stakeholders. Therefore, it is important to establish effective communication channels

and encourage the participation of all involved. Regular meetings, workshops, or brainstorming

sessions can be held to gather ideas, obtain feedback, and ensure the continuous alignment of all

stakeholders.

Finally, it is important to explore new approaches and technologies that can contribute to

continuous process improvement. The research conducted in this thesis may have identified areas

where these innovative approaches or emerging technologies can be applied. Next steps may

involve studying best practices in other industries, investigating new technologies, or conducting

pilot testing to assess the feasibility and potential benefits of these approaches.

By following these next steps, it will be possible to drive the process of continuous improve-

ment, increasing efficiency, quality, and results achieved. The work done is just the starting point,

and it is important to continue to look for opportunities for continuous improvement and refine-

ment. Continuous improvement is an ongoing process, and these next steps will help keep the

process up-to-date and aligned with evolving needs.
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5.2 Final personal conclusions

On a personal level, this project was extremely rewarding.

The challenge posed was demanding, and overcoming it is a reason for personal pride.

The fact that the project was very demanding in terms of knowledge of computer program-

ming, Power Bi, Excel, and VBA requires a note about the help that a united and collaborative

team can play at the professional level. There were several moments when problems arose that

were difficult to solve. Resorting to the Logistics team, there was always the necessary availability

as mentors in order to overcome the difficulties encountered. On the other hand, being involved in

several projects, a great capacity to manage them was necessary. For each one, it was necessary to

make an extreme effort in order to fulfill the action plans on the stipulated dates.

As a first professional experience, this project was a development enhancer not only at the

technical level but also at the work culture level through the soft skills acquired, including analyt-

ical skills, problem-solving, and interpersonal communication.

The project, which coincides with the end of the master’s degree, was an excellent experience

from which important lessons can be learned for the future.
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