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Abstract

The high demand of the service desk team alongside the expansion of the company in the last
years has led to an increase in its workload.

Given the technological evolution of the last decades, namely the emergence of Industry 4.0,
companies are converging towards full digitalisation. The adoption of full transparency throughout
the supply chain, the analysis of big data and the inclusion of robotics in the processes such as RPA
are some behaviours related to this trend.

The implementation of robotic process automation in business operations is a growing solution
in the industry. It is a highly interesting option for repetitive and recurring tasks, allowing the better
usage of human resources.

Furthermore, this industrial revolution aims to increase process productivity and efficiency
which can be achieved with continuous improvement tools.

The current thesis combines both RPA and continuous improvement in order to achieve higher
efficiency and productivity. Kaizen tools such as Gemba Kaizen, Daily Kaizen and data analysis
were used to understand the team’s operations, its major obstacles and its most frequent processes.
It is presented the current state of some of the service desk operations as well as identified improve-
ments. Also, a guide on prioritising the assessed processes is described through a prioritisation
framework developed based on the MoSCoW method and the Analytic Hierarchy Process method-
ology. Lastly, the quantification of the expected results with the implementation of the redesigned
processes and the incorporation of RPA robots is assessed.

Overall, with the adoption of RPA technology and the incorporation of continuous improve-
ment, it is expected to increase the ratio between the number of solved tickets within the expected
time and the total number of solved tickets by 4%. It is also expected to reduce the time between
the creation of the ticket and its conclusion by 8%.
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Resumo

A elevada procura da equipa de service desk, juntamente com a expansão da empresa nos últimos
anos, levou a um aumento do volume de trabalho da equipa.

Dada a evolução tecnológica das últimas décadas, nomeadamente o surgimento da Indústria
4.0, as empresas estão a convergir para a digitalização das suas operações. A adoção de total
transparência em toda a cadeia de abastecimento, a análise de big data e a inclusão da robótica
nos processos, tal como a tecnologia de RPA, são alguns comportamentos relacionados com esta
tendência.

A implementação da tecnologia de RPA nas operações de uma empresa é uma solução cada vez
mais adotada na indústria. É uma opção de elevado interesse para tarefas repetitivas e recorrentes,
permitindo uma melhor utilização dos recursos humanos.

Em adição, esta revolução industrial tem como objetivo aumentar a produtividade e a eficiência
dos processos, o que pode ser atingido através de ferramentas de melhoria contínua.

A presente tese combina a tecnologia de RPA e a melhoria contínua, com o objetivo de alcançar
uma maior eficiência e produtividade. Ferramentas Kaizen tais como Gemba Kaizen, Kaizen
Diário e análise de dados foram usadas de forma a entender as operações da equipa, os seus
principais obstáculos e os processos mais frequentes. É apresentado o estado atual de algumas das
operações do serviço de service desk, bem como as melhorias identificadas durante o estudo das
mesmas. Além disso, é descrito um guia para a priorização dos processos avaliados utilizando uma
framework de priorização desenvolvida baseada no método MoSCoW e na metodologia Analytic
Hierarchy Process. Por fim, são quantificdos os resultados esperados com a implementação dos
processos redesenhados e a incorporação de robots.

No geral, com a adoção de tecnologias RPA e a incorporação de melhoria contínua, é esperado
um aumento no racio entre o número de tickets concluídos dentro do tempo esperado e o número
total de tickets concluídos de 4%. É também esperada uma redução de 8% no tempo entre a
criação de um ticket e a conclusão do mesmo.
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Chapter 1

Introduction

1.1 Context and motivation

The technological evolution of the last decades and the growing coverage of information systems

by society is leading to a digitalization of the services provided by companies (Ribeiro et al.,

2021). Being a company focused on customer satisfaction, Rangel Logistics Solutions aims to

follow this trend and become more and more competitive in the future.

The day to day of a logistics operation is full of activities involving introduction and manip-

ulation of data from various sources and multiple destinations (Cordeiro, 2021). Robotic Process

Automation tools can help in these repetitive tasks, enabling a better application of human re-

sources.

The project took place in the Infrastructures team of the Information Systems Department at

Rangel Invest. This team has a high request rate, however its processes are not designed and

standardised, leading to an unclear path of problems resolution. The modelling and improvement

of the processes and the automation of the suitable tasks become crucial for the increase of the

team’s productivity.

1.2 Rangel Group and the project

Founded in 1980 by Eduardo Rangel, the Rangel Group quickly set a position in the market, being

recognized as a global logistics partner. The group started its business with the Customs Activity

and founded Eduardo Rangel Official Customs Broker in 1983. Later in the 80’s and 90’s, due to

Portugal’s accession to the European Community, the company had to adapt and expand its market

and business lines.

Nowadays, the organisation is present in nine countries spread over three continents and moves

cargo among over 220 countries and territories, with the collaboration of 2300 people. Rangel

integrates a wide range of services, offering the market a one stop shop solution, and is divided

into eight business lines, as shown in Figure 1.1. The company’s services are:

1



2 Introduction

• Customs Broker - the customs activity was the company’s first business area. It is the basis

for any international transaction, whether import or export.

• Road Freight - offers solutions from small to large volumes, from textile to industrial, for

companies or private individuals, with the options of full loads or groupage.

• Air & Sea Freight - develops specific solutions for your air transport needs, in accordance

with the urgency and type of cargo. Also gives solutions for all types of goods, includ-

ing hazardous goods and complex logistical operations, in the field of maritime transport

services.

• Express - offers express delivery solutions whether it is national or international, more or

less urgent.

• Contract Logistics - trough its workers know-how and respecting the specifics of each indus-

try, develops solutions adapted to each sector of activity, optimising the logistics processes

and adding value to the customers’ operations.

• Custom Critical - critical and customised solutions for special operations, given the urgency,

dimensions, weight, value, hazard or special design needs.

• Feirexpo - gives solutions in the area of logistics and transport of art and trade fairs.

Figure 1.1: Business lines of the Rangel Group (Rangel, 2023)

Rangel’s vision is "to be a strong partner of the companies, helping them to obtain sustainable

competitive advantages, through logistics solutions able to position their products in the market

quickly, efficiently and safely".

There are six values that guide the group: strong Relationships, Active learning and expertise,

New methods and change, Gain customers’ trust, team Effort and humility and Lead with passion

and make it happen (Rangel, 2023).
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The Infrastructures team is responsible for the IT needed to the good functioning of the or-

ganisation, involving both hardware and software. The team’s areas of activity are Systems, Net-

working, Facilities, Workplace and Helpdesk. Workplace is the area responsible for everything

needed for someone’s place of work, such as equipment, working methods and contracts with

the enterprises that supply the assets (computers, software licenses, and more). Helpdesk is the

IT support platform through which users create tickets regarding their problems. This platform’s

metrics, SLA and time elapsed which are explained latter in this document, help to quantify the

team’s efficiency and productivity. These areas of activity were the focus of this project. Having

such high demand, it is crucial that these workers are available for the problems that are presented

to them. This way, the automation of non-value-adding tasks is very important in order to get

greater efficiency from the team.

1.3 Project objectives

The main objective of the project is the increase of the productivity of a service desk team. This

should be achieved through the elimination of non-adding value tasks using RPA technologies,

i.e., these tasks are supposed to no longer be carried out by technicians but by digital robots.

Alongside the project aims to define the methodologies for the study of the processes suscep-

tible to automation and for the prioritisation and selection of the opportunities found, in order to

understand the urgency of the implementations. Efficiency measures were defined based on the

team’s activity to compare and quantify the improvements of the implementations assessed.

Also, a framework for the prioritisation and selection stages was developed, standardising

the process study method and allowing the expansion of this project to other departments of the

company.

Lastly, the project seeks to develop an automation robot for the selected process according to

its prioritisation level.

1.4 Methodology

Having the project objectives in mind, a schedule was developed. Thus, the project was divided

into five stages.

The first stage was the knowledge of help desk processes, through an immersion in the com-

pany, the team and its processes and the study of the appropriate continuous improvement method-

ologies.

Secondly, the identification of opportunities and improvements, followed by the third stage,

which is opportunities qualification and prioritisation, selecting the most adequate methodology.

The fourth stage was the selection of the processes and implementation. This was divided into

the completion of a RPA software learning plan named RPA Developer Foundation consisting of

21 courses and the development of the robots.
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The final stage was the benefit tracker, through the choice of the KPIs relevant to the project

and through the verification of the cost-benefit estimate and qualification of the opportunities pre-

viously carried out.

1.5 Structure of the document

This document is divided into five chapters.

The first chapter refers to the introduction, which includes the project’s context and motivation

and a brief presentation of the company, its history and the team where the project was conducted

in. Further in this chapter, the project objectives and methodology are explained, as well as the

document’s layout.

The second chapter addresses the literature review of the themes necessary to the understand-

ing of the document’s content.

In the third chapter, the initial situation is described and the study of the AS IS processes is

carried out.

The fourth chapter presents the identification of improvements and the TO BE processes.

Lastly, the description of the implementation and its results are provided.

The fifth and final chapter refers to the discussion of the key ideas and deliverables of the

project and also indicates some suggestions of future work.



Chapter 2

Literature Review

In RPA, robots’ software need to be developed and configured according to each specific task

related to the organisation. In order to do this, the business processes must be previously mapped,

optimized and translated into a set of explicit steps and rules (Asatiani et al., 2023). Therefore,

understanding an organisation’s business processes, through approaches such as Business Process

Management, is key to a successful RPA technology implementation (Aguilar-Saven, 2004).

Business Process Management oversees the performance of an organisation’s work to ensure

consistent outcomes and to take advantage of improvement opportunities, depending on the final

goals, such as cost reduction, execution time reduction and error rate reduction (Dumas et al.,

2013). To better analyse and improve the processes, continuous improvement tools are crucial and

enable a better outcome.

This chapter covers continuous improvement methodologies and related tools. In addition, a

bibliography search of Business Process Management and the BPMN language was conducted.

Lastly, an overview of RPA, its importance and the process selection criteria for automation is

presented, including the description of the UiPath Platform.

2.1 Continuous improvement

Ever since the global industry has started to experience significant competition due to the increas-

ing internationalisation of companies and the vanishing of borders, continuous improvement has

become the focus of discussion (Singh and Singh, 2015). Thus, it is a critical factor in a successful

business. Continuous improvement aims to have a stable improvement, being a company’s cultural

objective and a long-term goal. This approach is based on the involvement of all employees, i.e.,

a bottom-up initiative (Basto, 2020).

With the continuous search for sources of problems, waste and variation in the processes along-

side the development of solutions to minimize them, improvement can be achieved and sustained

in a company’s activity.

Continuous improvement has several fundamental behaviours, including (Bhuiyan and Baghel,

2005):

5
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1. employee awareness of the company’s objective;

2. involvement of all levels of management;

3. learning through their own experiences (positive or negative), as well as those of their col-

leagues;

4. guidance through a set of cultural values underlying continuous improvement;

5. proactive engagement in incremental improvement.

There are multiple methodologies that help in the adoption of continuous improvement be-

haviours providing an implementation guide of its core principles, such as Lean and Kaizen.

These are two well-known methodologies that aim to achieve continuous improvement. How-

ever, they have slightly different approaches. The following sections deepen the concepts of these

two methodologies.

2.1.1 Lean

Lean management is a socio-technical system where both technical and social practices need to be

consistently implemented and integrated in order to achieve continuous improvement as a culture

(Costa et al., 2019) and it is based on the Toyota Production System.

When Lean appeared it aimed to organise and manage manufacturing firms, creating value

with the elimination of waste (Pearce and Pons, 2019). That was achieved through Just-in-time

(JIT), Total Quality Management (TQM) and Total Productive Maintenance (TPM). However at

the core of Lean thinking is the continuous development of people, i.e., training workers is a funda-

mental tool to achieve continuous improvement through this methodology (Powella and Coughlan,

2020).

JIT’s objective is to maintain a continuous flow of products in factories in order to flexibly

adjust to changes in demand. Inventory and stocks are minimized to the essential eliminating all

forms of waste, increasing quality and productivity and reducing costs. TQM is a management

tool that consists in radically improving important and crucial processes in order to achieve large

gains. TPM aims to increase equipment efficiency through its preventive maintenance throughout

the working life (Singh and Singh, 2015).

Despite initial gains in its performance due to the implementation of the main Lean techniques,

the majority of the companies fail in achieving sustainable continuous improvement, i.e., do not

achieve durable outcomes in the long term and go back to their traditional business operations

(Costa et al., 2019). Due to this, Lean has been considered not applicable beyond mass production

by some (Pearce and Pons, 2019).

2.1.2 Kaizen

Kaizen is a philosophy that permeates the various activities of everyday life. It conceptualizes

the "gradual and continuous progress, increase of value, intensification, and improvement" (Singh
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and Singh, 2015). One of the most notable features of this methodology is that big results come

from multiple small changes accumulated over time, i.e., minor changes every day have a great

impact at the end of a year. However, this does not mean that impactful change cannot be achieved

through Kaizen (Institute, 2015).

Kaizen can be: individual or team Kaizen; day–to–day or special event Kaizen; and process

level or sub-process level Kaizen (Singh and Singh, 2015). Every Kaizen tool or behavior has

five fundamental Kaizen principles: "Know your Customer, Let it Flow, Go to Gemba, Empower

People and Be Transparent". The implementation of these principles is mandatory for a successful

continuous improvement culture (Institute, 2023).

Gemba Kaizen, Daily Kaizen and data analysis are three tools adopted in the Kaizen culture.

These three tools have different objectives and outcomes. Nevertheless, together all aim to achieve

continuous improvement, alongside other Kaizen tools.

Gemba Kaizen
Gemba means "real place", i.e., the place where things happen. Thus, understanding gemba

and doing gemba walks are the first steps in managing a production site effectively (Imai, 2012a),

whether the final product is tangible or intangible (e.g., services).

A gemba walk is a way to gather information through observation and interaction with workers

on the shop floor (Basto, 2020).

To carry out gemba kaizen activities effectively, the following rules must be complied with:

have an open mind regarding the process; think of "how to do"; question people; do not seek per-

fection; correct mistakes at once; no-cost continuous improvement actions; hardship brings wis-

dom; apply a root cause analysis; teamwork; and limitless opportunities available (Imai, 2012a).

One root cause analysis tool used in Kaizen is the 5 Whys technique. It is based on five ques-

tions. The first is " Who?" and aims to get information such as who is involved in the processes,

who is the customer, who performs certain tasks, and more. The second question is "What?" e.g.,

what are the inputs and outputs of a process, what are the recurring obstacles faced and what tasks

produce waste. The third question is "Where?" and is related to the location of important tools

e.g., if there is waste finding the tools and if they are correctly positioned. The fourth question is

"When?" and aims to understand the timing of the tasks, i.e., if the process works through a pull

method or push method and if there is any waste of waiting time. The final question is "Why?"

and has the objective of understanding why is the process done and if there is any other way of

doing it (Basto, 2020).

Gemba Kaizen enables the understanding of a process, the identification of wastes in it and the

development of better solutions. Alongside Daily Kaizen, it can lead to better team performance

and higher process efficiency and productivity.

Daily Kaizen
Daily Kaizen allows the alignment of a team’s focus and performance, as a means to eliminat-

ing deviation.



8 Literature Review

The model has four implementation levels. Level 1 is Team Organization, level 2 is Workplace

Organization, level 3 is Best Practice (SDCA) and level 4 is Improvement (PDCA).

Level 1 is implemented via daily meetings. These meetings should follow the eight principles

of productive meetings, i.e., add value (price, utility and quality), eliminate waste (or MUDA), in-

volvement of every employee, go to Gemba (speak with data), visual management (whiteboards),

efficient meetings (predefined duration) and autonomy (training and qualification).

Level 2 aims to organize the workplace, in order to decrease waste, increase productivity,

optimize the space and facilitate the detection of anomalies.

Level 3 objectives are leveling the team’s knowledge, increasing productivity and quality, de-

creasing defects and errors, boosting autonomy and versatility and encouraging the maintenance

and improvement of process standards. It is based on the SDCA cycle, i.e., standardize (define

standards and training), do (document, approve and practice), check (verify compliance and feasi-

bility) and act (assess the impact and correct deviations).

Level 4 establishes the process improvement and problem-solving culture. It aims to increase

the existing knowledge among the whole team. This step uses the PDCA cycle, i.e., plan (define

scope and target, analyse the situation and problem, develop solutions, select the one for im-

plementation), do (implement), check (measure implementation results) and act (understand the

reasons for success or failure) (Roser, 2019).

Level 3 and level 4 are complementary stages, since the SDCA and PDCA cycles work sequen-

tially, in other words, an improvement implementation is always followed by a standardisation

phase.

These implementation levels may run as a cycle in order to achieve cultural behaviour. Data

analysis helps to quantify the impact of the improvements implemented in Daily Kaizen by clari-

fying the evolution of the KPIs.

Data analysis
Kaizen aims to solve problems. To correctly understand and solve a problem, relevant data

must be gathered and analyzed. Collecting data on the current status helps to target the focus,

serving as a starting point for improvement (Imai, 2012b).

Data can be quantitative or qualitative. Quantitative data is composed of numbers and qualita-

tive data of non-numeric data such as words and observations (Taylor-Powell and Renner, 2003).

Quantitative data analysis is usually related to understanding patterns and eliminating the noise

that can exist in a great volume of numbers. Qualitative data analysis is similar to quantitative

since it also aims the identification of patterns. However, qualitative data analysis also focuses on

understanding connections between data (Meyer and Avery, 2009).

Qualitative data analysis has five steps. Step 1 consists of getting to know the data. It is

important to understand what is being evaluated. Step 2 focuses on the analysis. The purpose

of the analysis has to be defined and reviewed throughout the process. In step 3 the information

is categorised. The identification of themes and the organisation into categories are important

tasks. Step 4 consists of identifying patterns and connections within and between categories. This
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helps to identify if variables are dependent on each other or not. Step 5 brings it all together. The

themes and connections help to interpret and justify the findings. The steps order is recommended,

however, moving back and forth between them is likely to happen (Taylor-Powell and Renner,

2003).

Continuous improvement is very important in a company’s operations. However, the outcome

can be amplified if it is complemented by Business Process Management. When using these

methodologies together, an organisation’s processes can be further improved and become more

efficient.

2.2 Business Process Management

Business Process Management is an efficient method to align the wants and needs of an organ-

isation and its clients’ (Pires et al., 2020), through the supervision of the business processes. A

business process is the combination of a set of activities within an organisation that are combined

and logically ordered so that it produces the desired result. The modeling of processes helps to bet-

ter understand and analyse them (Aguilar-Saven, 2004), including order-to-cash, quote-to-order,

procure-to-pay, issue-to-resolution, application-to-approval, and more.

Business processes include tasks and activities, being the first simpler and quicker than the

last, decision points, i.e., points in time that require a decision that will affect the process’ re-

sults, actors, such as customers and suppliers, tangible and/or intangible objects and one or more

outcomes, may these be positive or negative.

All the components and participants previously mentioned are crucial for the mapping and

modeling of processes. In order to do this, it is mandatory to choose a modeling language in which

the process will be translated. It is a common practice to use diagrams to model the processes

because they are easy to read and comprehend. Some of the existing languages are flowcharts,

Unified Modelling Language or UML, Event-Driven Process Chains or EPCs, data-flow diagrams

and Business Process Model and Notation, also known as BPMN. The latter is a widely used

language, given its standardization by the Object Management Group (Dumas et al., 2013) and

was chosen for this project.

BMP aims to create a life cycle of continuous improvement. BPMN plays a key role in that

(Lucidchart, 2023).

2.2.1 Business Process Model and Notation

Business Process Model and Notation is a standardised language used in IT support of business

processes and business process management. It is a "flow chart method that models the steps of

a planned business process from end to end" (Lucidchart, 2023). Currently, BPMN 2.0 is the

latest version and integrates all steps of a business process, connecting the path from design to

implementation (Heinze et al., 2020).
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To better understand this language, some of its basic tools and elements are going to be de-

scribed. BPMN has four types of elements: flow objects, connecting objects, swimlanes and

artifacts.

Flow Objects
Flow objects include events, activities and gateways.

An event is a trigger that either starts, modifies, or completes a process. It is represented by

a circle and may contain other symbols based on event type e.g., message, timer, error, link and

others as shown in Figure 2.1. Depending on the function, the event can be throw (trigger events)

or catch (triggered events).

Figure 2.1: Types of events (BPMN.io, 2023)

An activity or task is something performed by a person or system. It is represented by a

rectangle with rounded corners. It can be detailed with sub-processes, loops, compensations and

multiple instances. Figure 2.2 illustrates some examples of activities.

Figure 2.2: Types of activities (BPMN.io, 2023)

A gateway is a decision point that conditions the path of the process. It is represented by a

diamond and can be inclusive or exclusive, parallel, complex and based on data or events. Some

types of gateways are represented in Figure 2.3.

Figure 2.3: Types of gateways (BPMN.io, 2023)

Connecting Objects
Connecting objects include sequence flow, message flow and association, displayed in Figure

2.4, Figure 2.5 and Figure 2.6, respectively.
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A sequence flow informs the order of the activities to be performed. It is represented by an

arrow with a straight line and can be a conditional flow or a default one. A conditional flow has a

diamond at the start and a default flow has a dash.

Figure 2.4: Sequence flow (Lucidchart, 2023)

A message flow pictures messages that flow across organisation boundaries e.g., departments

and teams. It is represented by an arrow with a dashed line and a circle at the start.

Figure 2.5: Message flow (Lucidchart, 2023)

An association flow links an artifact or text to an event, activity or gateway. It is represented

by a dotted line.

Figure 2.6: Association flow (Lucidchart, 2023)

Swimlanes
Swimlanes have pools and lanes. Lanes are inserted in a pool, i.e., a pool represents something

broader like a department and lanes are more specific, such as a team of the given department. An

example is shown in Figure 2.7.

Figure 2.7: Pool and lanes (BPMN.io, 2023)

Artifacts
An artifact is a supplementary information to further describe something in a diagram. Figure

2.8 presents the three existing types of artifacts: data objects or data store, group and annotation.

A data object indicates the necessary data for an activity. A group joins a set of activities according

to a logical feature without changing the diagram’s flow. An annotation provides an explanation

of a specific element of the diagram.
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Figure 2.8: Types of artifacts (BPMN.io, 2023)

This notation promotes effective communication between a company’s departments through

its visual elements, serving all sorts of business users and application purposes (Recker, 2012).

When a process is mapped, it is easier to identify whether it can be improved or not and which

tasks can be automated. Robotic process automation allows this implementation without needing

advanced programming knowledge.

2.3 Robotic Process Automation

Robotic Process Automation is a technology that enables the automation of processes with little

to no coding, mimicking the behavior of end-users and allowing better usage of human resources.

This technology leads to the acceleration of processes and the increase of both efficiency and effec-

tiveness, as it decreases and/or eliminates errors. However, the software alone does not optimize

a process, which justifies the importance of its previous study and optimization in order to get the

best solution possible (Plattfaut et al., 2022), as stated in the previous section.

As its name says, robotic process automation uses a digital robot to perform tasks. Each

robot equals to one software license and can be integrated across IT systems via front-end, unlike

traditional software that communicate via back-end. Thus, it is possible to integrate RPA with

most software used by companies (Aguirre and Rodriguez, 2017). Yet, some software are more

challenging to integrate than others.

Given the transactional basis of RPA, it does not need to include a database nor any new

application connected to it. It simply performs commands on other software/applications based on

a set of rules (Aguirre and Rodriguez, 2017).

2.3.1 The importance of RPA

Automation targets processes with repetitive tasks. However, there is a difference between tra-

ditional automation and RPA. Traditional process automation uses inside-out approaches, i.e.,

develops systems from scratch and requires system integration, which is expensive (van der Aalst

et al., 2018). On the other hand, RPA uses outside-in approaches, i.e., operates on top of the or-

ganization’s existing IT systems, interacting with other software’s user interfaces (Asatiani et al.,

2023).

Figure 2.9 translates the position of both methods, following the Pareto Principle: 80% of the

cases can be explained by 20% of the types of cases. The most frequent types of cases are the ones
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addressed by traditional automation, whilst the remaining are either RPA candidates or strictly

manual processes (due to high variation). The RPA candidates are the processes that, because

of their lower frequency (yet recurring), become too expensive for traditional methods but still

qualify for automation (van der Aalst et al., 2018).

Figure 2.9: Position of RPA (van der Aalst et al., 2018)

To better distinguish the processes suitable for RPA, there is a set of criteria that has to be

validated.

2.3.2 Automation process selection criteria

A process must have some characteristics in order to be automated. The two sets of criteria that

can be used to determine automation potential are process fitness and automation complexity.

Process fitness lists the prerequisites of a process qualified for automation. There are four

conditions to define this parameter. The process has to be rule-based, i.e., based on a predefined

logic that may include business logic for a few exceptions. It has to have repetitive tasks, given that

a process that has non-repetitive and manual needs cannot be automated due to the high exception

rate and variation. The process input is standardised, i.e., the input should be electronic and easily

readable (may need technologies associated with RPA, such as OCR). If possible, have predefined

fields. The process has to be stable, i.e., does not have expected changes and has been stable for a

period of time.

Automation complexity quantifies how hard the automation of a process is, to understand

whether it is suitable for RPA or not. There are four criteria to quantify automation complexity.

The first criterion is the number of screens. The higher the number of screens, the more elements

have to be captured and configured. The second criterion is the types of applications used. Some

applications are easier to automate than others (for example, Microsoft Office and browsers are
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easily automated). Next, the number of business logic scenarios. With the increase of decision

points, the complexity of the process also increases. For each decision point, the number of

scenarios multiplies. The fourth criterion is the types and number of inputs. The input must

be standardised, as previously indicated. However, those inputs may be configured for different

situations, making the complexity higher.

After these steps of automation potential assessment, a process can be sorted into one of

the following categories: No RPA (frequent change, manual and/or non-digital tasks), Semi-

Automation (combination of tasks that can be automated and manual tasks), High-Cost RPA

(process that can be automated but requires complex technologies and/or advanced programming

skills) and Zero-Touch Automation (process that can be completely automated and responds to

triggers). The processes categorised as Semi-Automation and Zero-Touch Automation are the

ones qualified for RPA (Academy, 2023). Nevertheless, it is important to study the impact of RPA

implementation on the process to understand whether it is beneficial for the company or not.

It is required automation software in order to automate a process through RPA technology.

The software used in the organisation in which this project took place is UiPath Platform.

2.3.3 UiPath Platform

There are several RPA software for IT services in the market, such as UiPath Platform, Automation

360, Blue Prism Intelligent RPA Platform, amongst others. UiPath was the vendor selected by

Rangel and it has been the leader of this type of software for the past four years, as seen in Figure

2.10.

Figure 2.10: Magic Quadrant for RPA (UiPath, 2023d)

UiPath offers solutions from RPA to full enterprise automation. The latter combines RPA with
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other technologies (e.g., AI, process mining and advanced analytics) to automate more sophis-

ticated work (UiPath, 2023a). It is a tool that allows the development of RPA functions in its

framework to create and execute programming scripts designed with an interface of blocks and

multiple plugins (Ribeiro et al., 2021).

The RPA’s core components are Studio, Robot and Orchestrator. These three work together in

order to develop automation projects, run them and manage the entire system.

UiPath Studio is an integrated development environment that enables RPA developers to "cre-

ate workflows, with API integrations to an ever-growing list of applications, technologies, and

platforms".

The Robot is an execution agent that runs automations built with Studio. There are two types of

robots: Attended Robots and Unattended Robots. The first work on the same machines as humans

and are triggered by them, directly or indirectly, during their working hours. UiPath Assistant

is the tool that enables the interaction with these robots, to easily access, run and manage the

automations. The latter "are meant to work non-stop, with as little input from human users as

possible". These robots work on separate machines and are connected to Orchestrator, where they

are exclusively triggered from.

Orchestrator is a web application where robots and automation projects are managed, con-

trolled and monitored. This component allows the deployment, triggering, measurement, provi-

sion, tracking and assurance of the security of every robot in the organization (UiPath, 2023c).

Orchestrator has five main capabilities. The first is provisioning which allows the creation and

maintenance of the connection with robots. The second is the control and license distribution

capability which consists of the creation, assignment and maintenance of licenses, permissions,

hierarchies, and more. The third is automation storage and distribution, i.e., were automation

projects, files, assets and credentials are stored and distributed. Running automation jobs in unat-

tended mode is the fourth capability, allowing the creation and distribution of automation jobs

through queues and triggers. Lastly, monitoring of jobs and robots and storage of logs for auditing

and analytics.

These three elements combined allow the automation of processes of "all business areas from

operations to people, culture, the integration of systems, to guarantee its success over time"

(UiPath, 2023b).

After selecting the processes that can be automated, it is necessary to prioritise them. Automa-

tion projects cannot be carried out at the same time, so prioritisation criteria are defined to decide

the order of implementation.

2.4 Prioritisation methodologies

To understand which processes to optimize and automate first, it is necessary to qualify and pri-

oritize them according to a set of criteria. Thus, the correct choice of process qualification and

prioritisation framework is essential. There are several prioritisation methodologies, such as the
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MoSCoW method and AHP. These are two different approaches, but combined can result in a

better prioritisation outcome.

MoSCoW is a prioritisation methodology to manage priorities within a set of criteria. The

MoSCoW analysis technique focuses on defining a set of conditions according to the following

parameters (Consortium, 2023):

• Must have - defines the minimum set of conditions required without which the project be-

comes non-profitable, illegal, unsafe or does not deliver a viable solution.

• Should have - defines important criteria for the project which are not vital to it, have

workaround but cause a certain degree of struggle when not included.

• Could have - defines the wanted conditions that are however less necessary for the project

and only cause a low degree of struggle when not included. These are the set of conditions

to ignore or drop when the deadline is approaching.

• Won’t have - defines the criteria that are going to be left out.

These parameters allow the definition of the importance of each criterion and help define the

weighing scale values, alongside the AHP technique.

The Multi-Criteria Decision Making, or MCDM, has five important elements which are the ob-

jective, the preferences and alternatives, the criteria and the deliverables (Kumar and Pant, 2023).

Analytic Hierarchy Process, or AHP, is a multiple criteria decision-making methodology (Singh

et al., 2023). It uses pairwise comparisons regarding the multiple criteria and their weights and

has four stages (Yannis et al., 2020):

• Decomposition - consists in transforming the MCDM problem into a hierarchy model (Ku-

mar and Pant, 2023), decomposing the problem into elements that are also decomposed and

so on, resulting in a global hierarchy of all the problem’s elements.

• Prioritisation - is based on the quantification of the impact of the elements through pairwise

comparisons to each of the elements, resulting in a n x n matrix, n being the number of

criteria (Kumar and Pant, 2023).

• Synthesis - the priorities are pulled together through the principle of hierarchic composition,

i.e., the most important criteria shift to the left side of the matrix, providing an overall

assessment of the available alternatives.

• Sensitivity analysis - each criteria’s stability is assessed by testing the best choice against

“what-if” type of change.

This method is easy to apply in the assessment of a problem. However, it requires indepen-

dence between the hierarchy elements.
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Current Situation

In 2017, Rangel redesigned its activity through Kaizen principles. It had a substantial impact on

its operations, namely in the Infrastructure team’s, introducing Helpdesk 4.0. However, given the

high turnover of the team in the last year, the improvements deployed at the time were no longer

producing impactful results.

Kaizen was the model used to study the team’s current situation and consequent definition of

the AS IS processes. This choice was due to the background of continuous improvement tools

used in the company and also to the universality of the techniques presented by this methodology

which are easily implemented in a service-providing team.

In the initial stage, to understand the processes carried out by the team, Gemba Kaizen was

the chosen approach. Then, an analysis of ticket data for the year 2022 was made for the purpose

of identifying recurring situations and quantifying the team’s current KPIs. Lastly, a Daily Kaizen

model was conducted, to find repetitive problems and respective solutions.

3.1 Gemba Kaizen

The first step in the study of the initial situation was the immersion in the team, through Gemba

walks. The main goal of this strategy was to get knowledge about the team and its role. Throughout

two weeks, the following information was gathered: technician name and function, examples

of tasks performed, description of the execution steps, time spent on each task and challenges

encountered. In parallel, the 5 Whys technique was used in order to understand the execution

steps of some processes and if there are more efficient alternatives than the adopted solution. This

information was used to develop the BPMN diagrams of the processes and to identify potential

inhibitors to the team’s efficiency. The processes assessed were Laptops proactive exchange, New

worker, Disable user account and Computer warranty management.

3.1.1 Laptops proactive exchange

In 2018, the company decided to adopt a new policy on workers’ laptops in order to standardize its

models. Thus, DSI started a procurement process to benchmark the available solutions alongside

17
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the Infrastructure and Procurement Department. Suppliers were asked for a solution covering

four computer models: desktop, low-end laptop (latter dismissed), mid-range laptop and premium

laptop. After the study of the proposals and negotiation, the company chose a partner and defined

the life cycle of each computer as 5 years. Every year a forecast of purchases is made. However,

the actual purchases are around 100% higher, i.e. double the forecast.

The laptop proactive exchange objective is to replace the laptops of the company’s employees

with new ones, given the machines’ life cycle. This process is usually based on the First In First

Out principle, i.e. the oldest computer is the first to be exchanged for a new one. The first time

this process was carried out, some of the exchanged laptops were kept as spare and the remaining

were destroyed due to the advanced time of usage and consequent outdated technology.

When the new computers arrive, the technician configures them. Then, assesses the database

and lists the ones ending the life cycle based on the computer model and location. Next, the

selection of computers to be exchanged is done based on the number of new computers. The

technician then contacts the workers via Teams and if required via email. When the technician

gets a response, the exchange is scheduled and the computer data is collected remotely. If the

employee is from the technician’s area of action, the replacement of the computers is done in

person. If not, the new computer is sent by post. Finally, the computers’ information is updated in

the database. The process AS IS BPMN diagram was developed and is illustrated in Figure 3.1.

However, it should be noted that this process is not followed by all technicians, leading to different

solution paths.

Figure 3.1: BPMN diagram of Laptops proactive exchange

Figure 3.2 presents the New PC configuration subprocess BPMN diagram.

Figure 3.2: BPMN diagram of New PC configuration subprocess
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The subprocess Collect PC data is shown in Figure 3.3.

Figure 3.3: BPMN diagram of Collect PC data subprocess

Throughout the study of the process, some barriers were found. The first was the lack of man-

agement of the replaced computers. The first round of laptops proactive exchange replaced mostly

outdated computers which lead to their destruction. Now, the laptops reaching their life cycle are

still in good condition, which raises a new question, what to do with them? Thus, it is necessary

an asset management policy so that there is no waste of the machines and their technology. Then,

the lack of process documentation was identified. When interviewing the technicians about the

process, different answers were obtained. This shows a lack of standardisation of the process,

with numerous ways of carrying it out, leading to lower efficiency. The third barrier found was

the long waiting time. Sometimes there is a waste of time during the scheduling of the exchange,

e.g., users may take too long to respond or the date may not be suitable for both the user and the

technician, leading to rescheduling. These scenarios increase lead time. In addition, there is a

poorly executed forecast. Usually, the difference between the forecast and the actual purchase is

significant. If the supplier can not meet the demand, the excess is bought through a distributor

with an average additional cost of 6%.

In conclusion, there is a lack of asset management as well as process management. These are

two very important points in a company’s operations since they can lead to additional costs and

overall inefficiency.

3.1.2 New worker

The arrival of a new worker is a process that involves multiple departments, depending on the job

title. The two departments that are necessarily part of it are HR and DSI. HR is responsible for

the recruitment procedure, which is based on the specification of the vacancy and its publication,

the selection of people, the interviews and lastly the hiring and contract. On average it takes 2

weeks from the vacancy publication to the hiring and no more than 2 months from the hiring to

the arrival of the employee. DSI is responsible for preparing the workplace, i.e. ensuring that the

new employee has all the necessary tools and equipment which are dependent on the job title and

type of worker. There are three types of new workers: permanent workers, temporary workers and
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trainees. A permanent worker is hired for a new position or an existing position that was dropped

by a former worker. A temporary worker is hired to fill a position for a certain period of time,

e.g., when a worker takes sick leave and needs to be replaced. A trainee is similar to a temporary

worker but is not replacing another person during the given time.

The process begins when a ticket is created by HR notifying the arrival of a new employee

and attaching a standard document with the necessary information. Then either the ticket or a

task inside the ticket is assigned to a second-line technician. This technician is responsible for

creating the user account. If a suitable computer is available, the first-line technician installs the

necessary applications. If not, a computer purchase order is made. When the computer arrives,

it is configured and then the applications are installed. The New PC configuration subprocess is

described in Section 3.1.1. Figure 3.4 shows the AS IS BPMN diagram of New worker.

Figure 3.4: BPMN diagram of New worker

During the process analysis, some inefficiencies were found. There is a lack of transparency.

Even though there is a shared Excel sheet between the departments, sometimes it is not filled in

on time, leading to the lack of access to upcoming recruitments by the team. In the first instance,

it is only necessary to know the function of the vacancy and date of entry, in order to verify if

there is a suitable laptop available or if a purchase order has to be made. However, this is a crucial

step to do on time, due to the supplier’s delivery time. In addition, there is a lack of process

documentation. Different process flows were obtained. Depending on the technician, the number

of tasks performed changes, e.g., one of the technicians considered that the process ended when

the computer was completely ready for usage, that is, after the user’s first login and password

configuration. Therefore, this technician had an additional task that consisted in helping the user

and only then was the process finished.
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The communication between the departments involved in the process is not effective enough.

In addition, there is once again a lack of process management which results in a waste of time

(muda).

3.1.3 Disable user account

Disabling an account is a crucial task when an employee leaves the company. If not done, it can

lead to access to company information by people who are no longer part of it.

This process consists in disabling the worker’s account on the day of their exit. First HR sends

a standard structured email with the worker’s information, such as name, company, NIF, employee

ID, email and exit date. The technician verifies if the user exists in AD and then if the worker has

an email account associated. If so, then he accesses the server and searches for the worker’s email.

The next step is disabling the account which has two solution paths. One consists in pressing

the right button of the mouse above the worker’s name and selecting the disable option, the other

consists in selecting the worker’s name, selecting the account tab and then defining the exit date,

from which the account will no longer be active. The first method has an immediate effect and the

latter can be done prior to the exit. Next, the technician revokes the account. Lastly, an email is

sent informing that the account was disabled or that the worker did not have an account. Figure

3.5 illustrates process Disable user account BPMN diagram.

Figure 3.5: BPMN diagram of Disable user account

This process has unnecessary tasks associated with it, as it could have only one resolution

path. This leads to different working methods and shows a lack of process standardisation.

3.1.4 Computer warranty management

The process Laptops proactive exchange is related to the warranty of the computers. In order to

keep track of this, a new process was adopted. Computer warranty management is a process that

aims to predict the number of computers to exchange throughout a year and by month. To do so,

it is necessary to extract all the active computers in PDQ and verify the end-of-warranty date for

each computer. PDQ is the software for deployment and inventory management that allows to

check which computers are connected to the company network at the moment. It is used to do

this verification because most of the information in Snipe It is not updated. To understand how far
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off the information in Snipe It is, a subprocess to analyse this is carried out. Figure 3.6 shows the

BPMN diagram of this process.

Figure 3.6: BPMN diagram of Computer warranty management

Although this seems a simple process, it takes a long time to execute because of the amount of

SN extracted from PDQ. In addition, to get more accurate results, the extraction of SN from PDQ

has to be executed more than one time so that data is not lost due to an employee being on holiday,

maternity/paternity leave and more. The major problem in this process is the usage of the wrong

source of information since Snipe It is the official asset management tool and not PDQ.

Overall, Gemba Kaizen is a great tool to deepen the knowledge of a company’s operations and

helps in the identification of wider problems, process improvements and waste.

3.2 Data analysis

Given the wide range of tasks performed by the team, ticket data was analysed with the aim of

detecting recurring requests and the type of processes necessary to resolve them. Furthermore, the

data sample was used to compute the KPIs per process, namely the SLA and the time elapsed.

The data analysis was based on the 2022 tickets. The yearly SLA of the team was 82% which

means that 18% of the tickets were not solved on time. The fields analysed were the tickets’ subject

and description of the year 2022 in order to perceive patterns in them. Both these fields have

free text content, making the analysis of information through Microsoft Excel more complicated.

Thus, the Wordcloud tool in Power BI was used for this purpose. After eliminating words without

meaning such as prepositions, the most common words in the ticket subject and in the ticket

description were discovered. Then, the number of times these words were used in each field was

counted. The most frequent words found in both the ticket subject and the ticket description were

access, email, printer and computer. This information is represented in Figure 3.7.
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Figure 3.7: Most frequent words in ticket subject and ticket description in 2022

A further study was made to understand the weight each category has in the total number of

tickets and what are the most usual problems found in each category.

Accesses represent around 14.2% of the annual tickets, followed by Emails with 12.4%, Com-

puters weighing 8.3% and lastly Printers equivalent to 7.5%. Together these four categories repre-

sent around 42% of annual tickets, thus it is important to deeper analyse each of these categories.

Figure 3.8 shows the percentage of tickets per category in 2022.

Figure 3.8: Tickets per category in 2022

In Accesses the most common requests are access to shared email accounts (10.6%), SAP
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(7.4%), VPN (7.1%) and shared folders (5.1%). These requests represent around 30% of this cate-

gory’s tickets. Emails’s most frequent types of tickets are Outlook signature modification (13.1%),

access to shared email accounts (10.7%), Outlook mailbox full (9.8%) and error in receiving or

sending emails (3.9%). Combined these represent around 38% of this category’s tickets. Regard-

ing Computers, new worker (12.6%), slow computer (11.2%), full computer storage (2.9%) and

charger replacement (1.4%) are the most common issues. These represent about 28% of the tickets

in this category. Lastly in the category Printers the tickets with higher frequency are installation

(8.8%), error in Zebra printer (7.0%), error in access card (5.5%) and printer exchange (2.8%).

These have a cumulative percentage equivalent to 24% of this category’s tickets. Figure 3.9 shows

the types of tickets per category in 2022.

Figure 3.9: Types of ticket per category in 2022

It is worth noting the duplication of the problem Access to shared email accounts, which is

found in both Accesses and Emails.

The results obtained were then translated into processes carried out by the technicians. An

analysis with the process selection criteria for RPA presented in Chapter 2 was made, as shown in

Table 3.1. Given that these are the most recurring processes, the criteria "Repetitive" was checked

in all the options and does not appear in Table 3.1. The analysis of automation complexity is also

presented in Table 3.1, yet it does not include the criteria "Types and number of inputs" because

of the large variety of inputs amongst the processes.

The processes that checked all the automation criteria were processes 1, 2, 4, 5, 6 and 12. Only

the processes relevant to the project were mapped.
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Table 3.1: Analysis of RPA selection criteria

Category Task/Process Manual Rule-based Standard input Stable Screens Applications/Software Few decision points

Accesses 1. Give access to folder No Yes Yes Yes Few Helpdesk; RDP Yes

2. Give access to VPN No Yes Yes Yes Few Helpdesk; VPN installer Yes

3. Give access to shared email account Partially Yes Yes No Few Helpdesk; Browser; RDP No

4. Give access to SAP No Yes Yes Yes Few Helpdesk; SAP installer Yes

Emails 5. Change Outlook signature No Yes Yes Yes Few Helpdesk; RDP Yes

6. Empty Outlook mailbox No Yes Yes Yes Few Helpdesk Yes

7. Fix error in receiving/sending emails No No No No NA NA No

Printers 8. Install printer Yes Yes No No NA NA No

9. Fix error in access card No Yes No Yes Few Helpdesk; Browser Yes

10. Fix error in Zebra printer Partially No No No NA NA No

11. Swap printers Yes No No No NA NA Yes

Computers 12. New worker Partially Yes Yes Yes Few Helpdesk; Microsoft Excel Yes

13. Empty computer No No No No NA NA No

14. Fix slow computer error Partially No No No NA NA No

15. Exchange computer charger Partially Yes Yes No Few Helpdesk; Browser; Outlook Yes

*NA - Not Applicable

Process 1 consists in giving access to a shared folder, i.e., the user creates a ticket asking to

give access to a shared folder to another worker. In the ticket description, the user lists the path to

the folder, the folder’s name, the worker’s name and email. First, the technician verifies if the user

is the worker’s supervisor and if the user has access to the folder. If one of these conditions is not

checked, then the access can not be granted. If both conditions are true, the technician accesses

the server where the folder is stored and adds the worker to the list of people with permission to

it. The process is theoretically according to the RPA criteria however the conditions required for

granting the access are not easy to verify. Thus, this process was not accounted for automation.

In process 2 a ticket is created asking for access to a certain VPN. In the ticket, it should

be mentioned if the VPN belongs to the domain or not. The technician starts by accessing the

user’s computer remotely and verifies if VPN is already installed or not. If it is installed, the VPN

address is changed. If not, the technician installs the VPN, with the domain installer or other

installer according to the ticket information. Figure 3.10 and Figure 3.11 illustrate this process

BPMN diagram and the Install VPN subprocess BPMN diagram respectively.

Figure 3.10: BPMN diagram of Give access to VPN
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Figure 3.11: BPMN diagram of Install VPN subprocess

Process 4 is based on the creation of a ticket that requests access to SAP, which is the com-

pany’s ERP system. A worker’s extension of access to the system depends on the job title and

department, which is necessary information to have in the description of the ticket. The technician

installs SAP remotely. However, the process involves the selection of multiple installation options

according to the information previously mentioned which complicates its automation. Thus, the

process was discarded for automation in the scope of this project.

Process 5 can consist of two types of requests. One consists of changing the signature aes-

thetics and the other of changing the signature information. The first is executed by a second-line

technician, specifically a system engineer whose tasks are not assessed in the current study. In

this case, the technician has to assign the ticket to the correct second-line technician. The latter

is executed by first-line technicians. If the information to be changed is the worker’s function it

is necessary to have a confirmation by HR. Ideally, the ticket is created by an HR element, elimi-

nating the need to ask for confirmation. If not, the ticket can be created by the worker. Then the

technician accesses the server, searches the worker’s email, selects it, changes the corresponding

field and applies the changes. Figure 3.12 shows the BPMN diagram of process 5.

Figure 3.12: BPMN diagram of Change Outlook signature

In process 6 a ticket is created due to the user’s Outlook mailbox being full. The Outlook
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mailbox management is a worker’s responsibility due to the amount of information it can store

and the importance associated with each email. Thus, when this type of ticket is created the

technician informs the user that it is not the team’s responsibility to do the management but the

user’s. Nevertheless, some users do not know how to do the management. In these cases, the

technician enables the online archive through Microsoft 365. To do so the user has to inform the

time period of emails to keep in the cloud. Figure displays the BPMN diagram of Empty Outlook

mailbox.

Figure 3.13: BPMN diagram of Empty Outlook mailbox

Process 12 consists of the arrival of a new worker. This process was already assessed in Section

3.1 of the current chapter.

The analysis of the most frequent types of tickets is a helpful tool to study whether the cause is

a problem or an incident, i.e., if it is a recurring cause or sporadic and non-repetitive. If a problem

is identified, a solution can be developed and the team’s efficiency and productivity improved.

3.3 Daily Kaizen

To further understand the problems and barriers found by technicians in their daily tasks, a Daily

Kaizen model was carried out. The aim of this analysis was to identify the root causes of the

problems and develop solutions, in order to increase the team’s productivity.

Throughout three months, a remote meeting was conducted with first-line technicians four

days per week. In each meeting, it was discussed the causes for SLA violations of the tickets

closed in the previous day, the tasks performed by each technician, the obstacles faced by them

and possible solutions. The information was gathered in two Excel documents. Then, an analysis

of the information obtained was made, in order to understand the most recurrent constraints. The

obstacles found were:

• Lack of knowledge - one of the most frequent causes for the violation of a ticket’s SLA is

the lack of knowledge, i.e., technicians find it difficult to solve certain tickets because they

do not have enough knowledge about that specific topic.

• Lack of information sharing - knowledge is poorly distributed in the team, i.e. it is cen-

tralised in the senior staff. There is a shared database through Microsoft Teams, but most

technicians do not use it.
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• Lack of user response - another of the most frequent reasons for SLA breach is the lack of

timely user response. Not all technicians are able to edit a ticket status to On Hold (which

stops the clock) while waiting for the user’s response, exceeding the predefined SLA.

• Lack of task management - the technicians’ functions are not predefined and, conse-

quently, neither is their area of operation. They end up solving a variety of problems,

overlooking the focus of other value-adding activities.

• Poor time management - due to the lack of task management, it is not possible to plan the

working day, resulting in disorganisation and poor time management.

• User misinformation - sometimes users resort to technicians personally, without previously

creating a ticket. This often happens when they are unable to access Helpdesk and are

unaware of other means of contacting the team. Thus, the problem is not accounted for

unless the technician creates the ticket to record it, which does not always happen.

• Poor problem description by the user - users do not always have the knowledge to de-

scribe their problem correctly when creating a ticket, and the platform does not facilitate

this description (based on the choice of application, subject and description via free text).

Technicians then have to spend time identifying the problem through contact with the user,

leading to the previously mentioned lack of user response.

Some of these obstacles are structural and require major changes in the whole team, including

the second-line and third-line technicians.

The remaining data was then analysed in order to compute the current KPIs of each process.

The sample chosen was the data gathered from 29th March to 9th June, equivalent to 38 working

days.

KPIs
The two main KPIs of the team are SLA and time elapsed. Both of these indicators are related

to the Helpdesk tool.

An SLA is an agreement between the team and the user that identifies the expected service

level, i.e., it defines the maximum time period in which the team commits to solving the ticket.

There are four SLA targets according to the priority level of the ticket. The higher a ticket’s

priority level, the lower its SLA target. Table 3.2 lists the SLA target values.

Table 3.2: SLA targets according to a ticket’s priority level

Priority level Definition SLA target

1 Stops the operation without workaround 5 hours

2 Impacts the operation but has workaround 24 hours

3 Hinders the operation 48 hours

4 No impact on the operation 120 hours
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To evaluate the team’s performance, its SLA is computed according to Equation 3.1. N is the

total number of tickets and ne is the number of expired tickets, i.e. tickets whose resolution time

exceeded the SLA target.

SLA = 1− ∑
N
1 ne

N
(3.1)

The time elapsed or TE was also computed. Equation 3.2 shows how to measure this KPI. N

is the total number of tickets, d f is the ticket conclusion date, i.e. the day and time at which the

ticket was concluded, and di is the ticket creation date, i.e. the day and time at which the ticket

was created by the user.

T E =
∑

N
1 (d f −di)

N
(3.2)

Five of the seven processes assessed in Section 3.1 and Section 3.2 result or can result from the

creation of a ticket. Two of them, Laptops proactive exchange and Computer warranty manage-

ment are independent of Helpdesk, i.e. do not come from creating a ticket. Thus, SLA and time

elapsed do not work as indicators for these processes. For this reason, these two processes were

not accounted in the following analysis. For the remaining five processes, the respective SLA and

time elapsed were computed. To do so, some assumptions were made:

• Assumption 1 - for a time elapsed greater than 120 hours (5 days) and less than 168 hours

(7 days), the time equivalent to a weekend day was removed according to Equation 3.3,

resulting in an adjusted time elapsed or T Ea.

T Ea = T E × 6
7

(3.3)

• Assumption 2 - for a time elapsed greater than 168 hours (7 days), the time equivalent to the

weekend was removed according to Equation 3.4.

T Ea = T E × 5
7

(3.4)

Table 3.3 shows the results obtained. New worker has the higher ticket volume, representing

nearly 4% of the tickets analysed. Change Outlook signature and Empty Outlook mailbox are the

next most recurring processes, with a volume of 2.39% and 2.12% respectively. The process Give

access to VPN represents almost 2% of the tickets and, lastly, Disable user account with 0.80%

of tickets. The latter is a process that rarely comes from a ticket creation, but mostly from an HR

email.

The process with higher time elapsed is Disable user account taking an average of 160 hours

from the ticket creation to its conclusion. This is justified by the first-line technicians not being

responsible for this process and not being familiar with it. New worker is the second process with

higher time elapsed with an average of 136 hours, followed by Change Outlook signature with

an average of 103 hours. Empty Outlook mailbox has an average of 88 hours of time elapsed.
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These three processes have such high elapsed time because they involve contact with the user or

other departments which usually delays the execution time. Lastly, Give access to VPN has a

significantly lower time elapsed compared to the other processes, given that the lack of access to

the VPN may restrict a worker’s operation.

Regarding the SLAs, Give access to VPN has the higher value (93%). This higher value may

be justified once again by the possible restriction of operations with the lack of access to the VPN

alongside the low average TE. Disable user account has an SLA of 83%. The main reason given

by the technicians for not achieving this SLA target was the lack of knowledge. Empty Outlook

mailbox’s SLA is 81% and is justified by the lack of user response. The SLA of Change Outlook

signature is 78%. The justifications for this process SLA violation were lack of knowledge and

lack of information sharing. New worker has an SLA of 60% which is significantly lower than

the remaining. The main reason for not achieving the SLA target was the involvement of several

teams and departments in the whole process delaying the conclusion of the tasks.

Overall, the SLA of the team in the time period studied was 74% and the average time elapsed

was 106 hours.

Table 3.3: SLA and time elapsed per process

Process Tickets (%) T Ea (h) SLA (%)

New worker 3.98% 136.11 60%

Disable user account 0.80% 159.52 83%

Give access to VPN 1.99% 6.37 93%

Change Outlook signature 2.39% 103.25 78%

Empty Outlook mailbox 2.12% 88.37 81%

Other 88.71% 106.94 74%

Total 100% 106.04 74%

Laptops proactive exchange and Computer warranty management indirectly impact the team’s

KPIs. Laptops proactive exchange is an important process given its periodicity. It requires con-

stant verification of the availability of assets for the exchange to happen, taking up technicians’

time that could be used to solve tickets and consequently increase the team’s SLA. Computer war-

ranty management is a process that currently uses the wrong source of information to verify the

computers’ warranty. Although the used source may be more up-to-date, it is not the company’s

official software for asset management, which ultimately impacts the operations that need access

to its information.

Improvements in all processes are crucial for the increase of the team’s efficiency and produc-

tivity. An RPA robot can free up the technicians’ time, allowing more tickets to be solved within

the SLA target and with less error rate which allows a significant reduction of a process’ time

elapsed.



Chapter 4

Improvements and expected results

The current chapter presents the process improvements and implementation. In the first section,

the developed process prioritisation framework is described and the processes qualified for au-

tomation are prioritised. Then, the improvements are depicted for each process assessed. The

final section denotes a description of the RPA robot developed and its importance in the team’s

operations.

4.1 Process prioritisation framework

To understand which processes to optimize and automate first, it is necessary to qualify and priori-

tise them according to a set of criteria. Thus, a framework was drawn up to qualify and prioritise

the assessed processes, with criteria suited to the group’s objectives and the context of the project.

This framework can be adapted and used in other business areas or departments of the group, in

order to automate processes or tasks.

Eight parameters were defined, seven of which are qualified by a scale of 1 to 5 and one

being a boolean variable. Each parameter and its weight value were defined using the MoSCoW

technique and the AHP approach. The MoSCoW method was used to define the characteristics

that a process must have, should have and could have. The features the process won’t have were

not assessed. The process must have automatable tasks for the RPA to be implemented. The

process should have low automation complexity, high recurrence, low implementation time and

low implementation cost. The process could have a high execution time, impact user satisfaction

and be a non-value-adding process. The AHP approach was used to quantify the weight value of

each parameter in order to translate the most important process features for the project. Recurrence

and execution time are the parameters that can have the highest impact on the team’s KPIs thus,

they have the highest weighting score.

Table 4.1 presents the prioritisation criteria and the respective weights.

31
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Table 4.1: Prioritisation criteria

i Criteria Classification method Weight

1 Level of automation 1 (not automatable) - 5 (fully automatable) 5

2 Automation complexity 1 (very high complexity) - 5 (low complexity) 5

3 Recurrence 1 (sporadic) - 5 (very often) 10

4 Process execution time 1 (low time consuming) - 5 (time consuming) 10

5 Implementation time 1 (long term) - 5 (short term) 2

6 Implementation cost 1 (very high cost) - 5 (little to no cost) 2

7 Impact on user satisfaction 1 (no impact) - 5 (significant improvement) 1

8 Value adding 0 (adds value); 1 (non value adding) 1

Each parameter classification method was defined taking into account that a process has higher

priority when it has a higher level of automation, recurrence, execution time and impact on user

satisfaction, lower implementation time and cost and if it is a non-value-adding process. Criteria

3 and 4 are the most significant in the process qualification, having the highest weighting score.

Both criteria 7 and 8 are tie-break criteria, i.e., if two processes have an equal ranking with the

remaining parameters, these determine which of the two should be implemented first.

The final classification of each process is computed according to Equation 4.1. Ci and wi are a

parameter’s classification and weight, respectively.

Final Classi f ication =
8

∑
1

Ci ×wi (4.1)

The framework allows the comparison between up to ten processes, automatically prioritising

and classifying them according to the following scale:

• Low priority - process final classification from 35 to 63.

• Medium-low priority - process final classification from 63 to 91.

• Medium priority - process final classification from 91 to 119.

• Medium-high priority - process final classification from 119 to 147.

• High priority - process final classification from 147 to 176.

In the event of a tie between processes, the final decision is taken by the person responsible for

the improvements and automation. The prioritisation document is divided into two sheets. The

first one is for the classification of each process according to the criteria, the second is where the

prioritisation results appear. The scale is color coded so that it is easy to identify the prioritisation

level when classifying the processes. Figure 4.1 illustrates the prioritisation scale and respective

levels.
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Figure 4.1: Process prioritisation scale

Following the study described in Chapter 3, seven processes were prioritised. The processes

were Laptops proactive exchange, New worker, Disable user account, Computer warranty man-

agement, Give access to VPN, Change Outlook signature and Empty Outlook mailbox.

Each of the seven processes was classified according to the eight categories defined above.

The process Computer warranty management has high priority. The process Disable user account

has medium-high priority. Processes Change Outlook signature, Empty Outlook mailbox, New

worker and Laptops proactive exchange have medium priority. Lastly, the process Give access to

VPN has medium-low priority. Figure 4.2 shows the processes classification.

Figure 4.2: Process classification

After classifying each process, the Excel document prioritized the processes assessed accord-

ing to their final classification. The final process prioritisation is depicted in Figure 4.3.

Figure 4.3: Process prioritisation
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Following this assessment, the process improvements were defined and the TO BE processes

were designed. These were developed including partial or total automation of the processes.

4.2 Process improvements

The improvements and changes of each process were defined. The automatic tasks were high-

lighted with the gear symbol and the manual tasks with the hand symbol, as shown in Figure

4.4.

Figure 4.4: Representation of automatic and manual tasks

For each process, the conditions of automation were defined and the BPMN diagrams of the

TO BE models were designed.

4.2.1 Laptops proactive exchange

The barriers found in Laptops proactive exchange were lack of management of the replaced com-

puters, lack of process documentation, long waiting time and poorly executed forecast. In order

to eliminate these problems, a more accurate purchase forecasting tool was developed in Power

BI, the scheduling period has been brought forward and the process diagram was developed. It

was defined that the supplier delivers a number of computers every three months according to the

forecast. When these computers arrive the technicians prepare them following the New PC con-

figuration described in Figure 3.2 in Chapter 3. Then, every month a robot extracts the number of

computers with the life cycle ending in the following month and the respective information. When

the list is completed, it sends an email to each worker to schedule the exchange. The robot sends

another email if the user does not reply in one week. When the reply arrives, the technician collects

the information from the old computer and moves it to the new one. This subprocess is illustrated

in Figure 3.3 in the previous chapter. Then makes the exchange and updates the information in the

software.
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Figure 4.5: BPMN TO BE diagram of Laptops proactive exchange

The issue of lack of asset management should be addressed so that there is not an excess of

stock and technology waste in the years with a higher volume of exchanges.

4.2.2 New worker

New worker is a process that involves the participation of at least two departments as described

in Chapter 3. In this process, the problems found were the lack of transparency and the lack

of process documentation. To eliminate these problems a PDF form was developed with all the

information relevant to the team’s process and the BPMN TO BE diagram was designed.

As soon as a new vacancy is filled in the hiring process, Human Resources create a ticket

attaching a PDF document similar to the one developed in Figure A.1 of Appendix A. Then the

technician carries out two tasks in parallel, which are running the robot and assigning a task to a

second-line technician. The robot asks for the computer model that the worker is going to have

(desktop, mid-range or premium). Next, it filters the computers in Snipe It by model according to

the log message information and availability (spare computer) and checks if there is a correspond-

ing computer. If there is not a computer available the robot informs the technician that a purchase

order is going to be made and then requests the purchase order. When the computer arrives it

is configured by the technician and the necessary applications are installed. If the computer is

available the technician installs the applications. When the parallel tasks are all performed the

computer is delivered.
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Figure 4.6: BPMN TO BE diagram of New worker

With these improvements, the delay in handing over the computer to the new employee will

be eliminated. There may be a delay in the process only if the supplier does not meet the lead time

and exceeds the 2 months gap between the hiring to the arrival of the employee.

The RPA robot was not developed because it is necessary to update the information in Snipe

It for the robot to be able to perform its tasks.

4.2.3 Disable user account

As explained in the previous chapter, Disable user account is a process that involves the Human

Resources Department. The relevant information to the process is the worker’s name, email and

exit date. A worker’s email address is created according to FirstName.LastName@Company.com

and each worker has a unique email address. However, more than one employee can have the same

name. In these cases, the rule above does not apply and it is necessary to add a middle name to the

address or even only use middle names in the address. Thus, searching for a worker in the Active

Directory can be challenging for the RPA if it involves checking all this information.

In order to eliminate the possibility of searching for the wrong worker, the verification of the

existence of the employee in Active Directory must be done with the employee ID and not the

email. Digital identity is crucial in a company with so many workers because it is the easiest way

to differentiate each worker.

Another barrier to the RPA is the information shared in the email. Although the email sent has

a fixed structure, it does not always includes the same information e.g., sometimes the employee ID

is not shared. Aiming the elimination of variation in the information provided, a sample document

has been drawn up to be filled in by the Human Resources Department and attached to the email
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as shown in Figure B.1 of Appendix B. This way the RPA robot can easily search for the relevant

information in the document.

Having these changes in consideration, the process diagram was redesigned. When a new

email comes, the RPA extracts the attached document and uses the employee ID to verify the

existence of an account. If there is an account associated to the worker, it accesses the server,

searches for the employee ID and selects the user. Then selects the account tab, defines the End

field as the exit date plus one day and revokes the account. Lastly, it sends an email to HR

informing them that the account has been disabled. In the event of not finding an account, the robot

sends an email informing that the worker does not have an email account. Figure 4.7 illustrates

the TO BE process.

Figure 4.7: BPMN TO BE diagram of Disable user account

Due to the changes that need to be implemented prior to the integration of an RPA robot in the

process, the robot was not developed. However, the impact of these improvements was computed

later in this document.

4.2.4 Computer warranty management

The Computer warranty management process uses PDQ as the source of information for the ver-

ification of computer warranty. However, Snipe It is the company’s official software to manage

assets and PQD does not detect computers connected to other geographic networks, but only those

connected to the local network. Thus, the process had to be redesigned. The technician begins by

accessing PDQ to extract the serial numbers of active computers and then storing the information

in a Microsoft Excel file. This is a process that was not automated because accessing PDQ re-

quires accessing a virtual computer in the server, which can lead to errors in the robot. The robot

then extracts the available information in Snipe It and stores it in another sheet of the same Excel

file. Then, the file automatically compares the data in both software. Lastly, the robot opens a

Power BI file that forecasts the computers to be proactively exchanged in the next years so that the

technician can analyse the data. Figure 4.8 shows the TO BE diagram.
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Figure 4.8: BPMN TO BE diagram of Computer warranty management

Given the outdated information on Snipe It a second process was developed to update it. Figure

4.9 represents the BPMN diagram of Snipe It update. First, the technician runs the robot and it

filters the computers that are not active for more than 1 month. Then for each computer, the

technician contacts either the user to which the computer is assigned or the department. Then, if

the computer is not used e.g., the user no longer works in the company, the technician collects the

computer and stores it as a spare. If it is used by another worker, the technician updates Snipe It.

Figure 4.9: BPMN TO BE diagram of Snipe It update

This process will require the total focus of one technician for several days over an extended

period. However, in the long run, it will benefit the whole team, allowing the adoption of new
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robots in other processes and updating the official software with reliable information.

4.2.5 Give access to VPN

The process Give access to VPN can be partially automated as illustrated in Figure 4.10. When

the ticket is created asking for access to VPN, the technician has to access the user’s computer

remotely. This is a task that should not be done by the robot because it needs the user’s authorisa-

tion. Then, the technician runs the robot through Orchestrator. When triggered, the robot asks if

the VPN is already installed and if it belongs to the domain. If it is not installed, the robot initiates

the installation with the domain installer or other installer as shown in Figure 4.11. If it is installed,

the robot changes the VPN address.

Figure 4.10: BPMN TO BE diagram of Give access to VPN

Figure 4.11: BPMN TO BE diagram of Install VPN subprocess

This process RPA robot was not developed given its position in the process prioritisation.

However, all the tools and information needed are defined so that it can be developed later. The

effect expected in the team’s productivity was computed in Chapter 5.
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4.2.6 Change Outlook signature

Change Outlook signature is a process that can be partially automated. The first steps in the pro-

cess are equal to the AS IS process. However, the request for verification to change the signature

when a worker function changes is done directly to the HR department, shortening the response

time. Then having all the information needed the technician runs the robot. The robot accesses

the server, searches for the employee ID, changes the corresponding field and applies the changes.

Figure 4.12: BPMN TO BE diagram of Change Outlook signature

The RPA robot needed in this process demands the implementation of employee ID as a

worker’s identification method. For this reason, the robot was not developed.

4.2.7 Empty Outlook mailbox

When a ticket is created informing that the Outlook mailbox is full, the technician runs the robot.

The robot sends an information email with a guide on how to manage the Outlook mailbox attached

and closes the ticket. If the ticket is reopened, the technician asks for the time period of emails to

keep and runs the robot to enable the Outlook online archive.
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Figure 4.13: BPMN TO BE diagram of Empty Outlook mailbox

The RPA robot was not developed because this improvement requires the development of a

guide on how to manage the Outlook mailbox which involves other department members.

The proposed improvements in the current chapter aim to eliminate some of the barriers en-

countered during the Gemba Kaizen for example, the lack of documentation and the lack of trans-

parency between departments and teams. They also aim to reduce the number of tickets associated

with some processes assessed through the Data Analysis, such as requests regarding a full Outlook

mailbox. Lastly, they also focus on eliminating some of the difficulties mentioned by technicians

during the Daily Kaizen, such as the lack of knowledge and information sharing.

4.3 Implementation

To be able to develop a robot it is required to know the step-by-step of each task in the process.

Thus, after the definition of the process to automate it was necessary to meet with the technician

responsible for the process. In the meeting, the applications used in the execution of the process

were defined and the possible errors and alternative scenarios were discussed.

Applications
Throughout the process, three applications are used. The first is a browser to access Snipe It

and download the report with the asset information, then an Excel file to store the data and lastly

a Microsoft Power BI file to analyse the information.

Errors and alternative scenarios
It is crucial to identify possible errors and exception paths in the development of a robot, thus

decreasing the possibility of it failing during its execution. During the meeting and the develop-

ment of the RPA robot, the following situations were spotted:

• Login error - when logging in the user may enter the wrong credentials. It is necessary to

account for this situation and set a maximum limit of login attempts.



42 Improvements and expected results

• Multiple paths to the report’s page - the report’s page can be accessed by typing the link or

by clicking the UI screen buttons.

• Dynamic file name - the downloaded file name is dynamic according to the following model

"custom-asset-report-YYYY-mm-dd". Given that this process will be executed multiple times

during a long time period, this is a crucial point when developing the robot.

• File format - the downloaded file is in a text file format which does not allow the data to be

worked on in that file.

These cases were incorporated and taken into account in the development of the robot. When

developing the robot another situation was identified. Initially, the robot would end its process

by refreshing the data in the Power BI file. However, the robot could not open the file with the

forecasting dashboard and then refresh the data. An alternative solution was found to remove this

error.

The robot
The Computer warranty management is a process that aims to audit the updating of computer

information in Snipe It and to quantify the evolution that has, or has not, occurred since the last

time it was carried out. Alongside it helps to forecast the number of computers that are expected

to be proactively exchanged in the next years.

The robot starts by opening a browser window and accessing the Snipe It website. When the

page is uploaded, the login has to be done. To do so, the robot asks for the credentials information

via Input Dialog activities as illustrated in Figure 4.14.

Figure 4.14: Input Dialog activities for login credentials
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The credentials are then stored in two separate variables.

After the credentials are inserted two UI screens can appear. One is shown if the login was

done incorrectly and the other if the login is successfully done, as shown in Figure 4.15 and Figure

4.16, respectively.

Figure 4.15: UI element when login error occurs

Figure 4.16: UI element when login is successfully done

The UI screens have different visual elements that help the distinction between both scenarios.

These were taken into account when developing the robot. It was defined that the maximum

number of attempts to log in is three times. If the login is not correctly done by the third time, the

robot informs that the number of attempts was exceeded.

Then the report has to be downloaded. This is a customized report, thus the information fields

have to be selected. Accessing the custom report’s page can be done by directly typing the link

into the browser search bar or by clicking on the Reports button and then on the Custom Asset

Report button. These UI elements are represented in Figure 4.17.



44 Improvements and expected results

Figure 4.17: UI elements to access the report

For the robot, it is easier to detect the browser search bar and type the link into it than to

detect the buttons and click on them. The last option can lead to the selection of the wrong feature

because of the multiple buttons available both in the sidebar and in the reports list. For this reason,

the first option was the one chosen for the development of the robot.

By default, all the information fields are selected. However, the fields with the required infor-

mation are Company, Asset Name, Asset Models, Serial, Purchase Date, Location, Assigned To

and Username. To fine-tune the results, the PCs option has to be selected in the Category field as

well as the Operating equipment option in the Status field. Lastly, the Generate button is pressed

and the download begins.

The information is downloaded in CSV file format. Therefore, it needs to be converted into

.xslx format so that the data can be worked on in Microsoft Excel. After converting the data, it is

copied to the Excel template file. The file has four sheets.

The first sheet is named PDQ. In this sheet, the technician stores the data from the PDQ report,

which has the name of the computer, serial number, current user, computer model, manufacturer,

AD last logon and computer IP address. The second sheet is Snipe It and is where the robot copies

the Snipe It data to. This sheet also works as the database for the Microsoft Power BI dashboard.

PDQ vs Snipe It (Data Analysis) is the third sheet where the comparison between the data from

both sources is made. Lastly, in PDQ vs Snipe It the results of the analysis are translated into four

pie charts.

First, for each software, it was computed the percentage of computers with a serial number

associated. On PDQ only 55.8% of the computers have a serial number recorded whereas on Snipe

It 99.9% of the computers are stored with a serial number, as Figure 4.18 shows. To conclude, PDQ
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has a large number of computers with empty information fields.

Figure 4.18: Analysis of PDQ and Snipe It information

Then, for each software and for the computers with serial number, it was computed the per-

centage of computers with the serial number stored in the other software. About 87% of the

computers with serial number on PDQ have the respective serial number stored in Snipe It. On

Snipe It, around 54% of the computers have their serial number stored on PDQ. Thus, Snipe It

may have computers stored that are no longer active on the local network. Figure 4.19 illustrates

these results.

Figure 4.19: PDQ vs Snipe It comparison

The robot opens the Power BI file. Then uses a Message Box activity to inform that the file is

opening and requests the user to refresh the dashboard data by giving instructions. Only then, the

dashboard can be analysed by the user.

The Power BI dashboard, Laptops Proactive Exchange Forecast, shows the number of com-

puters to be exchanged in the next years based on the information in Snipe It. The main dynamic

chart, Count of Proactive Exchange by Month, shows the number of computers to be exchanged
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each month and adjusts the information according to the year selected in the left table. Figure 4.20

represents the dashboard. This analysis only accounts for the computers in Portugal as only these

go through the proactive exchange process.

Figure 4.20: Laptops proactive exchange forecast dashboard

The asset model and the values have been erased or changed to protect the company’s infor-

mation.

The robot takes an average time of 6 minutes and 55 seconds to execute its tasks. This is

substantially lower than the time it would take for the technician to perform the current Computer

warranty management process.

This process’s main objective is to update the official asset management software so that the

laptop’s proactive exchange can be correctly forecasted enabling the company to reduce costs in

the long term. Alongside it also allows the adoption of some of the improvements presented in

Section 4.2, namely in the process New worker.
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Expected results

The forecast of the expected results was divided into two parts. First, the impact on the team’s

productivity was calculated through the time elapsed, once this is the KPI that allows the deter-

mination of the volume of tickets solved in a certain time period. Then, the impact on the team’s

efficiency was calculated through the SLA which is the KPI that translates the team’s work quality.

The sample chosen for this study was the data gathered from Daily Kaizen as was done in

Chapter 3. The results of the processes Laptops proactive exchange and Computer warranty man-

agement were not computed once these processes do not directly impact the team’s productivity

and efficiency and do not have a time elapsed nor an SLA associated. However, as said in Chapter

4, these processes are important to the team and their improvements will free up the technicians’

time, indirectly resulting in an increase in ticket solving.

5.1 Time elapsed

To quantify the improvement in the time elapsed, it was necessary to define each task execution

time. The execution times for an automatic task and for a manual task are different, therefore the

definition of each type of task was made separately. The execution times of the automatic tasks

were defined based on the software parameters. The execution times of the manual tasks were

defined based on the technicians’ execution times gathered from Gemba Kaizen.

For the robot’s tasks, marked as A, the following assumptions were made:

• Click activity - it takes 30 seconds to execute this activity which is the activity’s default value

of the software before an error occurs. Each time this activity was required, it was accounted

for five times, e.g., if it was required two times during the process it was accounted for as 2

× 5 = 10 clicks.

• Log message activity - it takes 1 second to execute this activity.

• Input dialog activity - it takes 5 seconds to execute this activity.

• Type into activity - it takes 30 seconds to execute this activity which is the activity’s default

value of the software before an error occurs.
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• Check app state activity - it takes 5 seconds to execute this activity which is the activity’s

default value of the software before an error occurs.

• Send email activity - it takes 1 minute to execute this activity.

• Use application/browser activity - it takes 30 seconds to execute this activity which is the

activity’s default value of the software before an error occurs.

For the manual tasks, marked as M, the following assumptions were made:

• Run robot - it takes 10 seconds to execute this task which includes accessing the Orchestra-

tor.

• PC configuration - it takes 30 minutes to execute this task.

• Installation - it takes 30 minutes to execute this task.

• Access PC - it takes 1 minute to execute this task.

• Send email - it takes 5 minutes to execute this task.

• Receive email - it takes 12 hours to execute this task which accounts for a delay from the

user.

• Ask user - it takes 24 hours to execute this task which accounts for a delay from the user.

New worker
The New worker process has seven stages that include run robot (M), input dialog (A), click

(A), type into (A), check app state (A), log message (A), send email (A), PC configuration (M) and

installation (M). The process execution time is 64 minutes and 24 seconds.

Disable user account
Disable user account is a process with six stages which have the tasks click (A), type into (A),

check app state (A), use application (A) and send email (A). The activities click and type into are

used three times each. The process execution time is around 10 minutes and 36 seconds.

Give access to VPN
Regarding Give access to VPN there are five stages that include the tasks access PC (M), run

robot (M), input dialog (A) which is used two times and installation (A). The process execution

time is around 31 minutes and 18 seconds.

Change Outlook signature
The process Change Outlook signature has five stages and executes the tasks send email (M),

receive email (M), run robot (M), use application (A), type into (A) and click (A). The activities



5.1 Time elapsed 49

type into and click are used two times each. The process execution time is around 12 hours, 11

minutes and 42 seconds.

Empty Outlook mailbox

Empty Outlook mailbox has six stages which include the tasks run robot (M), send email (A),

click (A), type into (A), ask user (M), run robot (M), use application (A) and click (A). The activities

click and run robot are used two times each. The process execution time is around 24 hours, 7

minutes and 20 seconds.

After computing the execution time, the time elapsed was quantified for each process. Usually,

there is a gap between the ticket opening and the beginning of the process execution. In order to

quantify this period of time, it was assumed that the delay is equal to 20% of the SLA target as

shown in Table 5.1.

Table 5.1: Delay in the execution time per priority level

Priority level SLA (h) Delay (h)

2 24 4.8

3 48 9.6

4 120 24

For each process, the time elapsed was computed according to Equation 5.1. The delay is

represented by d and the process execution time by Pet .

T E = d +Pet (5.1)

The process with the higher expected reduction in the time elapsed is Disable user account

with a decrease of 94%. New worker’s time elapsed is expected to decrease around 82% resulting

in a time elapsed of 25 hours. Both Change Outlook signature and Empty Outlook mailbox have a

decrease of around 60% in their time elapsed. Lastly, Give access to VPN is expected to decrease

16% which is a significantly lower value than the other processes. However, this process has a

current time elapsed relatively low compared to most of the remaining processes.

Table 5.2 depicts the results obtained. Overall, the team’s time elapsed is expected to decrease

by 7.92%, going from 106.04 hours to 97.64 hours.
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Table 5.2: Expected time elapsed per process

Process Tickets (%) Time elapsed (h) Decrease (%)

New worker 3.98% 25.07 81.58%

Disable user account 0.80% 9.78 93.87%

Give access to VPN 1.99% 5.32 16.49%

Change Outlook signature 2.39% 36.19 64.94%

Empty Outlook mailbox 2.12% 33.72 61.84%

Other 88.71% 106.94 -

Total 100% 97.64 7.92%

The reduction in the team’s time elapsed allows the technicians to solve more tickets which

can impact the team’s SLA. Thus, this decrease was accounted for in the analysis of the expected

SLA in the following section.

5.2 SLA

In order to understand the potential impact of the improvements on the team’s SLA, the causes for

not achieving the SLA targets of each process were studied.

The average priority level per process was defined. The tickets related to the New worker and

Change Outlook signature processes have an average priority level of 4. Disable user account and

Empty Outlook mailbox have a majority of level 3 tickets. Regarding Disable user account tickets,

most of them have a priority level of 2.

For each process, the causes and the time elapsed of the tickets that exceeded the SLA target

were gathered. Then, it was checked whether the proposed process improvements would have an

impact on these two parameters, i.e. whether they would eliminate the causes for expired tickets

and/or decrease the time elapsed. Finally, the expected SLA was computed for each process

assessed.

New worker
As stated in Chapter 3, there is a lack of transparency between departments and the main

cause of ticket expiration in the New worker process is the participation of multiple teams and

departments in it. The improvements presented in Section 4.2.2 aim to eliminate these problems.

Given that the entire process of hiring a worker can take from 2 weeks to 2 months and the filling

of the position usually takes 2 weeks, it was assumed that it took an average of 1.25 months from

filling the position to the arrival of the worker which is equivalent to 900 hours. The average time

elapsed for this process’ expired tickets is 286 hours and the highest time elapsed recorder was

1049 hours. Once the ticket’s creation date is the day when the position is filled and its expiration

date becomes the date of the new worker’s arrival, only the tickets with time elapsed above 900

hours are expected to exceed the SLA target. Thus, the new SLA was computed and the expected

value is 97% which equals an increase of 61% in the process SLA.
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Disable user account

The only cause for not achieving the Disable user account SLA target is the lack of process

documentation and information about the accesses. With the improvements, the process is now

documented and entirely executed by a robot. Therefore, the cause for ticket expiration is no

longer valid. Thus, it was assumed that no ticket would be expired. The expected SLA is 100%

and the increase is equal to 20%.

Give access to VPN

Give access to VPN is a process that usually does not have problems associated with it. There

was only one cause for exceeding the SLA target which is related to external variables. The

improvements for this process presented in Chapter 4 do not interfere with these external variables.

Thus, they do not have an impact on the process SLA which is expected to remain at 93%.

Change Outlook signature

The process Change Outlook signature main improvements were the incorporation of an RPA

robot and the shortening of the process execution path by eliminating unnecessary tasks. The

reasons for this process’ ticket expiration were the lack of user response and the lack of process

documentation leading to the lack of knowledge. The definition of the process diagram eliminates

the issues related to the lack of knowledge. Furthermore, requesting the verification directly from

HR will reduce the lack of user response and having the necessary information already in the

ticket description will decrease the time elapsed. To compute the expected SLA, the expected time

elapsed reduction was deducted from the time elapsed of the expired tickets and it was assumed

that the tickets expired because of lack of documentation would not exceed the SLA. Thus, 50%

of the expired tickets would not expire with the implementations presented. The expected SLA is

89% which translates to an increase of 14%.

Empty Outlook mailbox

As mentioned in Chapter 3, the management of the Outlook mailbox is the user’s responsi-

bility. With the improvements presented in the previous chapter, the process becomes a means of

informing the user rather than a solving process itself. Only if the user experiences difficulties in

managing the mailbox will the technician intervene. In this case, the process demands contacting

the user which can lead to the lack of user response, the main reason for exceeding the SLA target.

Thus, the expected time elapsed reduction was deducted from the expired tickets to compute the

expected SLA. After the deduction, all the expired tickets still exceed the level 3 SLA target which

means that the process SLA does not change, remaining 81%.

The remaining processes (Other) have not been assessed and therefore have not been im-

proved. However, the reduction in the average time elapsed per ticket allows the technicians to

solve more tickets per day which will impact the team’s SLA. The number of extra tickets, Nextra,

was computed according to Equation 5.2. D is the number of working days assessed in the anal-

ysis, i.e. 38 days. H is the number of working hours per day, i.e. 8 hours. Ndaily is the average
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amount of tickets solved per day and R is the expected reduction of the elapsed time in percentage,

i.e. 7.92%.

Nextra = D× H2

Ndaily
×R (5.2)

It is estimated an increase of 1.29% in the number of tickets solved. Then, the new percentage

of total tickets per process was computed. It was assumed that the extra tickets solved would fall

into the Other category.

Table 5.3 shows the final results obtained. Overall, for the sample studied the team’s SLA is

expected to increase from 74% to 77%, which is equivalent to a 4% growth.

Table 5.3: Expected SLA per process

Process Tickets (%) SLA (%) Increase (%)

New worker 3.93% 97% 61%

Disable user account 0.79% 100% 20%

Give access to VPN 1.97% 93% 0%

Change Outlook signature 2.36% 89% 14%

Empty Outlook mailbox 2.10% 81% 0%

Other 88.86% 75% -

Total 100% 77% 4%

Translating these results to the yearly SLA which was 81% in 2022, it is expected that after

the improvements it reaches 84%.

In conclusion, the team’s productivity and efficiency are expected to grow with the improve-

ments presented in Chapter 4. The decrease in the time elapsed is an indication of the increase in

productivity. Alongside, once the SLA and the efficiency have a linear relationship, the increase

in the SLA denotes the increase of the efficiency.
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Conclusion

The key objective of the present thesis was to increase a service desk team’s productivity through

the usage of robotic process automation technology. The team, which was the project’s subject

of study, has the lowest metrics compared to the other teams in the department that also provide

support via Helpdesk.

The project was initiated by diving into the operations through Gemba Kaizen. This allowed

the identification of the main scopes of activity, which are Systems, Networking, Facilities, Work-

place and Helpdesk. It was defined that only the first-line technicians’ operations would be studied,

i.e., mainly Workplace and Helpdesk related processes. These processes are usually non-repetitive

given the wide range of problems solved by the team, which was an obstacle to the identification

of automatable processes. Alongside, the majority of processes assessed in RPA studies are related

to administrative work, which also hampered the detection of automatable processes in a service

desk. At the beginning of the dissertation, none of the assessed processes were documented. Even

though the final result was similar, each technician had a process execution path according to their

preference and knowledge. At the end of this stage, four processes were identified and documented

namely Laptops proactive exchange, New worker, Disable user account and Computer warranty

management.

After understanding the team’s purpose in the company, a quantification of the current state

was done via data analysis of the Helpdesk reports. This stage’s main goal was the identification

of the most recurring types of tickets. The sample chosen was the closed tickets of the year 2022.

The most frequent requests identified and assessed were Give access to VPN, Change Outlook

signature and Empty Outlook mailbox. These processes were documented in order to identify

waste.

In parallel, a Daily Kaizen model was conducted throughout three months. The aim of this

stage of the project was to identify the major barriers from the technicians’ point of view as well

as to compute the current KPIs per process such as the time elapsed and the SLA. One of the

main sources of information is the people who are at Gemba, i.e., the workers. This was a cru-

cial principle learned in the course and whose implementation in this dissertation was mandatory.

The obstacles found were the lack of process knowledge, the lack of information sharing between
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workers, the lack of user response on time, the lack of task management alongside poor time man-

agement and user misinformation when creating a ticket combined with bad problem description.

These obstacles translated into the overall team’s KPIs which were an SLA of 74% and a time

elapsed of 106 hours.

The following stage of the project consisted in prioritising the processes assessed and defining

the respective improvement. To do so, a process prioritisation framework was developed. This

framework accounted for eight criteria with different weighting scores. These criteria were defined

based on the MoSCoW model and their weight values according to the AHP approach. The process

recurrence and execution time were considered the most important parameters.

As a means of bringing the gap between teams’ metrics closer, each process was improved in

order to reduce its time elapsed and SLA. The improvements of every process also included the

inclusion of an RPA robot. However, given the complexity of some of the robots and the lack of

time to implement some of the improvements such as the asset management software update, only

one process was automated. The robot was developed for the Computer warranty management

process which will work as an auditing procedure to compute the progress of the Snipe It updating

and the forecast of laptops to be proactively exchanged. The deliverables of this development were

the robot itself, an Excel report and a forecast dashboard. It is expected that this process helps in

the implementation of the remaining processes in the long term.

Lastly, the expected results were computed. For each process, the expected time elapsed and

SLA were quantified as well as the expected impact. It is expected that the team’s time elapsed

reduces by 7.92% and the SLA increases by 4%. Furthermore, after the update of the company’s

official asset management software, the laptops’ proactive exchange forecast made through Power

BI will be more accurate which will decrease the organisation’s costs associated with the purchase

of laptops from external suppliers.

The RPA robots will help in the decrease of time elapsed and will enable the increase of

solved tickets volume which consequently increases the team’s SLA. Overall, RPA combined with

continuous improvement tools will increase the team’s productivity and efficiency.

The analysis of the processes with higher elapsed time would be highly interesting for future

work. These processes are time-consuming and their automation could lead to a high impact on

the team’s performance. Thus, it would be valuable to identify these processes, assess whether

they are automatable and, if so, quantify the expected improvement in the team’s time elapsed

and, consequently, its SLA. This way, the team would be able to react more quickly and efficiently

to support requests made by the remaining workers in the company (users), improving the overall

operations of the organisation.
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sky, A., and Hammoudi, S., editors, Enterprise Information Systems, pages 134–153. Springer,
Heraklion, Crete, Greece.

Plattfaut, R., Borghoff, V., Godefroid, M., Koch, J., Trampler, M., and Coners, A. (2022). The
critical success factors for robotic process automation. Computers in Industry, 138(101369).

Powella, D. and Coughlan, P. (2020). Corporate lean programs: Practical insights and implications
for learning and continuous improvement. Procedia CIRP, 93:820–825.

Rangel (2023). accessed: 13 February 2023.

Recker, J. (2012). Bpmn research: What we know and what we don’t know. In Mendling, J.
and Weidlich, M., editors, Business Process Model and Notation, pages 1–7. Springer, Vienna,
Austria.

Ribeiro, J., Lima, R., Eckhardt, T., and Paiva, S. (2021). Robotic process automation and artificial
intelligence in industry 4.0 – a literature review. Procedia Computer Science, 181:51–58.

Roser, C. (2019). Hoshin kanri – part 2: Pdca. accessed: 13 April 2023.

Singh, J. and Singh, H. (2015). Continuous improvement philosophy – literature review and
directions. Benchmarking: An International Journal, 22(1):75–119.

Singh, R., Majumder, C., and Vidyarthi, A. K. (2023). Assessing the impacts of industrial wastew-
ater on the inland surface water quality: An application of analytic hierarchy process (ahp)
model-based water quality index and gis techniques. Physics and Chemistry of the Earth, 129.

Taylor-Powell, E. and Renner, M. (2003). Analyzing qualitative data. Program Development and
Evaluation.

UiPath (2023a). About us. accessed: 2 March 2023.

UiPath (2023b). How end-to-end automation enables business transformation. accessed: 22 May
2023.

UiPath (2023c). Orchestrator. accessed: 2 March 2023.

UiPath (2023d). Uipath named a leader in gartner magic quadrant for four years in a row. accessed:
2 March 2023.



BIBLIOGRAPHY 57

van der Aalst, W. M. P., Bichler, M., and Heinzl, A. (2018). Robotic process automation. Bus Inf
Syst Eng, 60:269–272.

Yannis, G., Kopsacheili, A., Dragomanovits, A., and Petraki, V. (2020). State-of-the-art review
on multi-criteria decision-making in the transport sector. Journal of Traffic and Transportation
Engineering (English Edition), 7(4):413–431.



58 BIBLIOGRAPHY



Appendix A

New worker PDF form

Figure A.1: New worker PDF form
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Appendix B

Disable user account PDF form

Figure B.1: Disable user account PDF form

61


	Front Page
	Contents
	List of Figures
	List of Tables
	1 Introduction
	1.1 Context and motivation
	1.2 Rangel Group and the project
	1.3 Project objectives
	1.4 Methodology
	1.5 Structure of the document

	2 Literature Review
	2.1 Continuous improvement
	2.1.1 Lean
	2.1.2 Kaizen

	2.2 Business Process Management
	2.2.1 Business Process Model and Notation

	2.3 Robotic Process Automation
	2.3.1 The importance of RPA
	2.3.2 Automation process selection criteria
	2.3.3 UiPath Platform

	2.4 Prioritisation methodologies

	3 Current Situation
	3.1 Gemba Kaizen
	3.1.1 Laptops proactive exchange
	3.1.2 New worker
	3.1.3 Disable user account
	3.1.4 Computer warranty management

	3.2 Data analysis
	3.3 Daily Kaizen

	4 Improvements and expected results
	4.1 Process prioritisation framework
	4.2 Process improvements
	4.2.1 Laptops proactive exchange
	4.2.2 New worker
	4.2.3 Disable user account
	4.2.4 Computer warranty management
	4.2.5 Give access to VPN
	4.2.6 Change Outlook signature
	4.2.7 Empty Outlook mailbox

	4.3 Implementation

	5 Expected results
	5.1 Time elapsed
	5.2 SLA

	6 Conclusion
	A New worker PDF form
	B Disable user account PDF form

