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ABSTRACT

Efficient procurement processes are pivotal for organizational success, encompassing cost
reduction, revenue optimization, employee motivation, and customer satisfaction. This necessitates
continuous process refinement and adaptation to dynamic market environments. This thesis
investigates and demonstrates the potential for synergies between RPAs and BPM in Procurement
processes. The primary objective is to analyse and evaluate a Procurement manual-intensive process,
within the aiming to enhance its efficiency, reducing time-consuming interventions, and ultimately
diminish costs and Cycle Time.

Employing a Design Science Research methodology, this research yields a practical artifact
designed to streamline Procurement processes. An artifact was created with the use of BPM methods
and RPAs tools. The RPA was developed after the application of BPM Redesign Heuristics into the
current process. For its evaluation, a mixed-methods approach was employed, combining quantitative
analysis on Cycle Time reduction with qualitative Confirmatory Focus Group of department experts.

The analysis revealed that the synergy between BPM and RPAs can leverage Procurement
processes, decreasing cycle times and workload on intensive manual tasks, allowing employees time
to focus on other functions.

This research contributes valuable insights for organizations seeking to harness automation
technologies for enhanced procurement operations, having the findings suggesting promising
enduring benefits for both efficiency and accuracy in the procurement lifecycle.

KEYWORDS

Procurement; Supply Chain; Robotic Process Automation (RPA); Business Process Management (BPM);
Automation; Optimization

Sustainable Development Goals (SGD):

DECENT WORK AKD IKOUSTRY, INHOVATION RESPONSIBLE
ECONOMIC GROWTH AND INFRASTRUGTURE 1 CONSLIMPTION




INDEX

1. INEFOAUCTION . s s 1
1.0, CONTEXE oottt e 1
1.2. Research gap and ObjJECHIVES......ccc v e e e e e e e 1

. LItErature reVIEW ......coooiiiiiiiiiiit e 2
2.1. TheoretiCal OVEIVIEW ........coouiiiiiieiiieeeiee ettt st s s 2
B O o o Tol B =T =T o 1 PSP OPPP 2
2.1.2.Business Process Management ... .ccoco oo 3
2.1.3.Robotic Process AUTOMATION ......cccueiiiiiiiiiieeiiee e 3

2.2. Systematic Literature REVIEW ....ccovviv e 3
D B o =Y o o 1T =l o o - 1Y U 4
2.2.2.REAIIZATION ..ot 7
2.2.3.Information EXtraction .........coceeoieiiiienieiiecne e 8

2.3, DISCUSSION ceiiiiiiiiitietiee e e ettt e e st e e e s s s et e s e e e s s s ensreeeeeeesssessnnnnnens 21

B |V = o Voo o] Lo -V RSP 22
3.1. Design Science Research Methodology (DSRM) .......ccovviiieiiiiiieeesiiieeeceiieee s 22
3.1.1.ReS€Arch MOdel.......ccouiiiiiiiiiiiiee e 25

. Design and DevelOPMENT ......uuiiiieee e e e e a e e e e 27
4.1, ProCUre-tO-PAY PrOCESS...cccutittuiieieieietitiiiiiie e s eeettttiiesseseeseeentsissseeeeeesnnssansnssees 27
A B LY =4 o IO 29
4.2.1.Process Design DOCUMENT .......uiiiii i et e et e s e e e e e e e e e e e e nanaaaes 29
4.2.2.INTrOAUCTION . ...eiiiieii ettt s sneesne e 30
4.2.3.Roles and Responsibilities .....cccveeeiiiiieiiciiiieeeee e 31
4.2.4.Process FrameWOrK ......c.ceoiiiiiiiiieiieeeeceeee e 31
4.2.5.AS-IS ProCess DiSCOVEIY ..ccoiiiiiiiiiiie et 32
B.3.TOOIS <.t s snee e 34
A.3. 1 UIPAtI .t 34
A.3.2.BIZAGH e ueteeeeeteete ettt et h e et h e e s ne e she e e neesaeeereea 35

4.4. AS-1S Process MOAEIING .....ccooviriiiiiee ettt e e e e 36
T o o Yol T 2= To [T F={ s [P PRTRRRRRPP 37
4.5.1. TO-BE Process MOAElING .....cccvveeeeeieiiiiiiiieeeee et eeeecnrreeee e e e e e 39
4.5.2. Manually Performed tasks .....cccceeiieeieiiciirieeeeeceeeecciieeeee e eeeeenrreeeeeeeeeeeans 40
4.6. AULOMAtiON = RPA L..coiiiiii e e 41

Vi



4.6. 1. INPUL FOMM e e e 42

4.6.2.Save the latest email as a variable ..o 44
4.6.3.Use browser application and perform activities.........ccccceeeeccieeeiniieeeeenee, 45

5. DeMONSEIAtiON...ciiiiiiiiiiiiiii e 48
5.1. Cycle Time Using FIOW ANAlYSIS ...ceuviiiiiiciiiriiee et e e e e 48

6. EValuation & DiSCUSSION.......uiiiiiiiiiiiiiiiiecetee e e s 50
6.1. Formulate Research QUESTION .......coouiiiiiiiiiiieiie e 50
6.2. Identify Sample Frame and Moderator........cccueveiviiieeiinciiee e 51
6.3. Questioning Route DevelopmMeNt.......cocuviiiiiiiiii it 51
6.4. Results and DiSCUSSION.......cccciiiiiiiiiiieiiiie e 51

7. Conclusions and future WOrK............cooiiiiiiiiiiii e 53
7.1. Synthesis of the developed WOrk ........ceuiiiiiieeii e 53
7.2, LIMITAtIONS ..eviiiiiiiiiiciecc e e 54
7.3 FULUIE WOTK. ..ttt sttt s e e seneeeen 54
Bibliographical REFERENCES ........cooiiiiiiiiiiiee et e e s 55
ANNEX |t e e e e e e s e e e e e e e s an e e e e e e e seanns 61
LAY 1<) | PO PPPPPPPPRT 63

vii



LIST OF FIGURES

Figure 1 - REVIEW ProtOCOl .......uvviiiieiie ettt e e e e e e e e e snrerr e e e e e e eeas 7
Figure 2 - DSRM Process Model ( Peffers et al., 2007) ....ccccvveeeieciiieeecieee e 25
Figure 3 -DSRM applied in this thesis (Peffers et al., 2007) .....ccovevveeieiiiieeieiieee e 25
Figure 4 -Procure-to-pay process as a linear model (adapted from Backstrand et al., 2019). 28
Figure 5 -Gartner Magic Quadrant for RPA (08/2023)......cccuueeiireeiieeeieeeecree e e evee e 34
Figure 6 -BPM Data Quadrant (02/2024). Source: InfoTech Research Group website ........... 35
Figure 7 -BPMN 2.0 Model - AS-IS (Prepared by the author) .......ccccceeeiiieeeciieeceece, 36
Figure 8 -BPMN 2.0 Model - TO-BE (Prepared by the author)........cccceccvveeeeiiieeiccieeece, 39
Figure 9 -Input DIalogue SEt-UP (1) coouvreeeereiiiee ettt e e e e e s aee e e e ra e e e s snaeeeeas 42
Figure 10 -Input DIialogue SET-UP (2) «uveeeeeiieiee e eecieee et e e et e e e e eaaae e e e earae e e e eaaaea s 43
Figure 11 -Dialog BoX 1ayout @XampPles ........eeiiiiiiiieiiiieee et ee s saeee s 43
Figure 12 -Retrieving latest email from local folder ........ueveiieiiiciiiiiieeieeiecceeee e, 45
Figure 13 -“Use Browser Chrome” Activity eXample .......coeeeiriieiiiiiiiee e, 46
Figure 14 -"Click" ACtiVity @XamPle ....ccooiicirieeeee et e e e e e e ear e e 46
Figure 15 -"Type into" ActiVity @XamMPle .....uveeeeeiiiiieeeee e e 46
Figure 16 -"Keyboard Shortcuts" Activity eXample.......ccceeeeiieicciiiiee e, 47
Figure 17 --"Delay" Activity @XamPle ....cccccrreiiieieececeeeee et e e e e e e 47

viii



LIST OF TABLES

Table 1 — The PICOC criteria (Petticrew & Roberts, 2008)......ccccveerieeeiiiiiinrrereeeeeeeeeieiiereeeree e 5
Table 2 - Systematic Review's Research QUESTIONS. ......ccooccveeiiiiiiiii e 5
Table 3 - Systematic Review's Resources and DOMains. .......cccccvviieeeeieeecciiiiieeee e 6
Table 4 - Systematic Review's Inclusion and Exclusion Criteria. .....cccccccveeeeicieeeeeciieeececiieeeeas 6
TabIe 5 - SEAICH STIING. it e e s te e e s s sba e e e e sabaeeeseaeneeesnns 7
Table 6 - PAPEr's JOUINQAIS ....ccccuiiiei ettt e e e s e e e s saa e e e e s abaeeeseasaaeeeenns 8
Table 7 - Literature FINAINGS. ... ..ttt ser e e e s e e et e e e e e e e e e e snnnsaaneeas 10
Table 8 - DSR Method Activities (Peffers et al., 2007) ....ccoocuviiiieiiiieieiieee e 23
Table 9 - Process Design Document Proposal.........cccuuvviieeii e 30
Table 10 -Roles and Responsibilities (Prepared by the author ) .......cccccoeeiiiieiiniiie 31
Table 11 - Process details (Prepared by the author).......coccuveiiieiiie i 31
Table 12 - Applications used in the process (Prepared by the author)........ccccceoeivieeeennnen.n. 32
Table 13 - Activities Description - AS-IS (Prepared by the author) .........cccoeciieiiiiiieeeccieee, 32
Table 14 - Activities Description - TO-BE (Prepared by the author) ........cccoeevvveiiviiieeiiieee, 38
Table 15 - Manually Performed Tasks .......uueeeeeiii i 40
Table 16 - New Variables Creation ...t 44
Table 17 - VB code demonStration........c.ceuviiiiiieieiieeeieeeitee ettt 44
Table 18 - Cycle TimME RESUILS ...uuviiiieeie ettt e e et e e e e e e e e e e e e e e e e e enneaaeeeas 49
LI L] LI R e O I 0] o [T o1 1 V7= SRR 50
Table 20 — CFG’s Research QUESTIONS ......ccouiiiiiiieiiee ettt 50
Table 21 — CFG’S SAMPIE Frame ..ottt e e e e e e e aee e 51



Al

B2B

BCM

BPM

BPMN

BPR

CFG

D&S

DSR

DSRM

IPA

loT

ML

NLP

P2P

PDD

PICOC

PSM

RPA

SBO

SDM

SLR

VB

LIST OF ABBREVIATIONS AND ACRONYMS

Artificial Intelligence
Business-to-Business

Business Continuity Management
Business Process Management
Business Process Management Notation
Business Process Reengineering
Confirmatory Focus Groups

Digital & Support

Design Science Research

Design Science Research Methodology
Intelligent Process Automation
Internet of Things

Information Technology

Machine Learning

Natural Language Processing
Procure-to-Pay

Process Design Document

Population, Intervention, Comparison, Outcomes and Context
Purchasing and Supply Management
Robotic Process Automation
Simulation-Based Optimization
Supplier Data Management
Systematic Literature Review

Visual Basic



1. INTRODUCTION

1.1. CONTEXT

The management framework based on specialized functional divisions of labor, as proposed
by Taylor (1911), exhibits constraints in its ability to effectively coordinate tasks. Nowadays, process-
based lateral coordination mechanisms, are a must condition when facing present realities, enabling
more agile, integrated and flexible organizations (Paim et al., 2008). These mechanisms allows to
monitor and improve processes within the organization, leading to achieve lower costs, to have higher
revenues, to motivate employees, and get happier customers (Rudden, 2007). Thus, and according
with Broadbent, it is a key preposition to be always improving and monitoring the business processes
within the organization, and to constantly adapt them to its market environment (Broadbent et al.,
1999).

Any process failure has a highly chance of bringing corporate life and the entire process
ecosystem to a standstill (Dumas et al., 2013) and so it is relevant to find out the best ways to mitigate
these risks seeking to improve them.

1.2. RESEARCH GAP AND OBJECTIVES

Typically, in the Procurement department, employees routinely engage in manual processes, such
as creating new suppliers, extending supplier to a new purchasing organization rather than the
principal one, or updating supplier information. These tasks consume significant time and require
greater accuracy. Requests for these processes are usually submitted as tickets, which can vary in
structure - some are received via email without a defined format, while others follow a static template
within an internal tool.

The repetitive manual intervention in these daily procurement processes leads to inefficiencies.
The lack of standardization in these processes results in inconsistencies and difficulties in managing
requests effectively. This increases the likelihood of errors in data entry, raising compliance and audit
concerns. Managing varying request formats makes monitoring workflow progress challenging.
Manual intervention also hinders process scalability, frustrating procurement employees and reducing
overall departmental productivity.

These circumstances lead to the following question: How can it reduce the workload and the costs
while improving the efficiency and accuracy of those procurement processes?

The primary goal of this research is to identify optimal strategies for leveraging existing process
automation technologies to enhance the efficiency of procurement processes. This involves providing
training to requestors, standardizing request formats, and implementing automation to fulfill these
requests. Additionally, the solution aims to be scalable, accommodating the organization's growth and
evolving procurement requirements to maintain efficiency despite increasing workloads.



2. LITERATURE REVIEW

In this chapter, the author begins an important phase by carrying out an exhaustive review of the
existing literature, using a systematic and well-structured approach. The methodology guiding this
literature review is inspired by the experience of Barbara Kitchenham.

Using a Systematic Literature Review (SLR) protocol, the author will meticulously navigate the vast
body of relevant literature, ensuring a methodical and comprehensive analysis of the research
landscape. Kitchenham’s methodology serves as a guiding framework, known for its meticulous
procedures in identifying, evaluating, and synthesizing academic work.

By following a systematic approach, the author aims to minimize bias, increase the
reproducibility of the results, and provide a solid basis for the subsequent chapters.

By delving into the intricacies of this systematic literature review, it is intentioned not only to
present a comprehensive synthesis of existing knowledge, but also to lay the foundations for the
empirical research that follows.

2.1. THEORETICAL OVERVIEW

This section endeavours to delve more profoundly into the central theme of this research. It
provides a theoretical examination encompassing essential definitions, features, and an academic
perspective on the influence of both Business Process Management and Robotic Process Automation
in Procurement area within organizational contexts. The items below are Procurement, Business
Process Management (BPM) and Robotic Process Automation (RPA).

2.1.1. Procurement

According to Holm Andreasen (2012), with regard to the concept of Procurement in the literature,
there are some differences in how it is defined (Holm Andreasen, 2012).

Although academia applauds the strategic contribution of procurement and offers frameworks
for its importance and best practices (Cousins et al., 2008), there seems to be a misalighment between
conventional expectations and actual procurement practices (Ramsay & Croom, 2008).The literature
on procurement suggests a paradox: an area responsible for a substantial part of a company's
expenditure and characterised by complexity, is not treated with the same professional perspective as
other areas of the company (Cousins et al., 2008). This raises questions about how the role and value
of procurement is perceived in terms of organisational structure and the development of best
practices.

Ouyabaka Marius (2017) defines Procurement as "a service function that is provided by a
dedicated team of professionals who operate at the interface between the organisation's suppliers
and the end-user departments in order to effectively and efficiently meet the organisation's supply
needs". This process involves " risk assessment, seeking and evaluating alternative solutions, awarding
contracts, delivering goods, services and works, and paying for property and/or services and, where



relevant, the ongoing management of a contract and the consideration of contract-related options"
(Marius, 2017).

2.1.2. Business Process Management

Business Process Management (BPM) is a crucial methodology for organizations that want to
achieve operational excellence and raise overall performance (Baird et al., 2011). It encompasses the
proficient and streamlined management of business processes, emphasizing workflow optimization,
modelling, simulation, automation, execution, verification, and optimization, all geared towards
achieving organizational objectives. In addition, BPM plays a vital role in ensuring the uninterrupted
flow of essential processes through business continuity management (BCM) (Randeree et al., 2012).

The idea of BPM has been widely accepted since the early 1990s, but there is still a gap in the
current spectrum of BPM methods regarding effective concepts in this domain (Lohrmann & Reichert,
2013). It is a developing field that revolves around the integration of all business resources to meet
customer needs, with a specific emphasis on capturing, modelling, automating, controlling, analyzing
and optimizing business processes through the use of IT technologies (Asmat & Iftikhar, 2018). BPM is
crucial for managing and continuously improving the dynamic interactions between the levels of the
organizational system to execute competitive strategic initiatives and achieve ambitious business
goals. (Hernaus et al., 2020).

Dumas, (2013) describes BPM as “the art and science of monitoring how work is carried out in an
organization to ensure consistent results and take advantage of opportunities for improvement”. The
author also suggests that improvements can be associated with reducing costs, execution time, error
percentages or gaining an advantage through innovation (Dumas et al., 2013).

2.1.3. Robotic Process Automation

Robotic process automation (RPA) is a growing technology with the potential to revolutionize
traditional business models, particularly in the fields of auditing, procurement and business process
automation (Moffitt et al., 2018). RPA allows organizations to automate repetitive administrative tasks
by running scripts that code sequences of detailed interactions with web and desktop applications.
This leads to the automation of high-volume routine processes (Leno et al., 2020).

In contrast to other process automation technologies, RPA is lightweight and interacts exclusively
with the presentation layer of IT systems to replicate human behavior. This makes it a valuable tool for
organizations looking to secure a competitive edge and improve operational efficiency (Herm et al.,
2023). RPA technology is disruptive, automating tasks that were traditionally carried out manually and
rapidly automating entire business processes and sub-processes (Gupta, 2023) standing positioned at
the intersection of Business Process Management (BPM) and Artificial Intelligence (Al), as it serves as
a bridge between these two domains (Agostinelli et al., 2019)

2.2. SYSTEMATIC LITERATURE REVIEW

According to Okoli (2015), the adoption of a systematic literature review methodology proves
useful in acquiring a theoretical background and context for a research question, aiding in focusing on
the question. This facilitates theoretical development by steering clear of areas saturated with



extensive and diverse research on the topic, while also highlighting other areas where further
investigation is needed (Webster & Watson, 2002).

In this research project, the literature review unfolded in a comprehensive manner, following the
Barbara Kitchenham's protocol (Kitchenham & Charters, 2007). Firstly, the author will undergo the
Planning phase where it will be stablished the necessity of a systematic review to summarize existing
information using comprehensively and impartially the PICOC criteria. The revision objective will be
stated and a clear and focused research question that will guide the literature review process will be
defined. After that, the development of a systematic approach to searching for relevant literature,
incorporating appropriate keywords, databases, and inclusion/exclusion criteria will be held. Then, in
the Realization phase, the establishment of a specific criterion for studies selection and systematically
extract relevant information to categorize and summarize the literature into patterns, trends and gaps
in existing knowledge will take place. Finally, in the Reporting phase, a quality assessment performance
and results presentation will be incorporated (Kitchenham & Charters, 2007).

2.2.1. Planning Phase

Procurement digitalization is an emerging topic related to the digital transformation of supply
chains (Handfield et al., 2019). Although there is a growing emphasis on research in Purchasing and
Supply Management (PSM) and increasing academic interest (Harland et al., 2006), the field faces a
notable deficiency in theoretical robustness (Chicksand et al., 2012).

In the wider context of a company's procurement process, as described in the Procurement
Manual provided by the United Nations (2020), it is emphasized that Procurement is an integral part
of supply chain management (Procurement Manual | UN Procurement Division, n.d.). However, many
companies continue to fail to recognize Procurement processes and even ignore the value that this
process can bring to their business. This negligence results in unfounded decision-making, ultimately
harming the company (Kakwezi & Nyeko, 2019).

Before starting a systematic review, it is crucial to validate the need for it. Petticrew and Roberts
recommend using the PICOC criteria (Population, Intervention, Comparison, Outcome, Context) to
structure and formulate research questions (Petticrew & Roberts, 2008).

The PICOC criteria were followed:



Table 1 — The PICOC criteria (Petticrew & Roberts, 2008).

The PICOC criteria applied to this project

Population: What is the problem / What are the
groups involved?

The problem is the poor recognition and
understanding of the value of procurement
processes, as well as the fact that there is little
awareness of the potential of automation and
modelling to optimize procurement processes
that require a lot of manual intervention. The
population can be any organization that have a
Procurement department.

Intervention: software / tool to address a
specific issue.

Deploying a TO-BE model using BPMN language
and BPM heuristics and recurring to UiPath to
automate potential tasks.

Comparison: The software / tool with which the
intervention is being compared.

The comparison will be made with the AS-IS
model and the state of the art. A CFG will also
be conducted to compare the suggested
changes impact.

Outcomes: factors of importance to
practitioners such as improved reliability,
reduced production costs, and reduced time to
market (Kitchenham & Charters, 2007).

This kind of intervention can provide
alternatives to the repetitive and manually
tasks that procurement employees goes
through daily with inherent cost reduction and
reduced time to market.

Context: the context in which the comparison
takes place (Kitchenham & Charters, 2007).

The comparison takes place in industry once the
work will be compared with the actual state of
the art in a specific company.

There will be considered the following research questions:

Table 2 - Systematic Review's Research Questions.

RQ1: How can companies enhance their recognition and understanding of
the value of Procurement processes?

RQ2: Which value does having procurement processes optimized to the
organization?

RQ3: Which value does having procurement processes automated to the
organization?

RQ4: Which are the Procurement processes that cannot be automated or
semi-automated?




The main research objective is to find the best strategies to take advantage of the existing process

automation technologies to improve the Procurement processes as well as to raise awareness about

the importance of this department.

The search was conducted in December 2023 on the following scientific information resource

databases:

Table 3 - Systematic Review's Resources and Domains.

Resource Database

Resource URL

Scopus

Web of Science

https://www.scopus.com/

https://www.webofscience.com/

This research established specific inclusion and exclusion criteria to select significant studies as

exposed below:

Table 4 - Systematic Review's Inclusion and Exclusion Criteria.

Inclusion Criteria

Exclusion Criteria

Evidence of employing Robotic Process
Automation (RPA) in Procurement

Evidence of employing Business Process
Management (BPM) in Procurement

Publications before 2017

Language distinct to English

Duplicates

BPM or RPA applied to other fields than
Procurement

Publication not peer-reviewed

Q3 or Q4 journals



2.2.2. Realization

The necessity for a systematic review emerges from researchers' imperative to consolidate all
available information comprehensively and impartially regarding a particular phenomenon. This
endeavor may aim to derive more overarching conclusions about the phenomenon than individual
studies permit or may serve as a preliminary step in preparing for subsequent research activities
(Kitchenham & Charters, 2007).

To answer the Research Questions, the following section will present an exhaustive analysis of the
most important and relevant works. Consequently, the keywords chosen were intended not only to
valorize the existing literature, but also to ensure a precise and targeted selection of studies.

In the literature already read was found some words used as synonyms: “Procurement” and
“Sourcing”; “Automation” and “Robotic Process Automation”; “Intelligent Process Automation” and
“Robotic Process Automation”. Thus, “Supply Chain”, “Business Process Management”, “Automation”,
“Business modelling” and “Optimization” will be used to create the search string. Boolean queries were
formulated to ideally incorporate one of the statements found in the abstracts, titles or keywords of
the articles searched.

Only scientific articles published before 19 November 2023 and in the period from 2017 to 2024
were considered, with an emphasis on addressing recent advances in the fields of Procurement, BPM
and RPA.

Table 5 - Search String.

Search String

("Procurement"” OR "Sourcing" OR “Supply Chain”) AND ("Automation" OR "Robotic Process
Automation" OR "Intelligent Process Automation" ) AND ("Business Process Management" OR
"Optimization" OR " Business Modeling" )

{ )
Search Data Apply Inclusion
Review Protocol Source Using Remove duplicates Year = 2017 and Exclusion ’E‘bsf"aclts agsle;s.se Pig:licpéiizﬂs
\ Search String Criteria or elegibility

)

¥ l l l l A4
Results > 540 > 497 322 39 27 19

Figure 1 - Review Protocol




2.2.3.

This section analyses the results of research with the search string defined on Table 5. The aim is
to review and synthesise existing studies on the subject, providing a context for relating the results of

Information Extraction

the current work to previous research.

The number of selected papers per year is represented in Figure 2.

4.5

w

N

[

4
3.5
2.5
1.5

0

2018

2019 2020 2021 2022

Chart 1 - Selected articles by year

The Journals of the papers are exposed below in table 6.

2023

Table 6 - Paper's Journals

Authors Title Source title Year Source
Quartile
(Chams-Anturiet A Comprehensive Business Operations and Supply Chain 2022 Q2
al., 2022) Process Management Management - An International
Application to Evaluate and Journal
Improve the Importations
Practices on Big-box Stores
(Tripathi & A framework for procurement Business Process Management 2021 Q1
Gupta, 2020) process re-engineering in Journal
Industry 4.0
(Lazareva et al., Business Process Automationin 2022 63rd International Scientific 2022
2022) Retail Conference on Information
Technology and Management
Science of Riga Technical
University (ITMS)
(Impedovo et al., Intelligent Robotic Process 2023
2023) Automation for Supplier Machine Learning, Optimization,
Document Management on E- and Data Science, LOD 2022, Pt |
Procurement Platforms
(Takeda Berger et  Pull-production system in a lean 2018

al., 2018)

supply chain: a performance




analysis utilizing the simulation-
based optimization

2018 13th IEEE International
Conference on Industry
Applications (INDUSCON

(Yld-Kujala et al.,  Robotic process automation Business Process Management 2023 Q1
2023) deployments: a step-by-step Journal
method to investment appraisal
(Oreetal., 2021) Self-managed Organization: A 2021 62nd International Scientific 2021
Role of Business Process Conference on Information
Management Technology and Management
Science of Riga Technical
University (ITMS)
(Bag et al.,, 2020)  Procurement 4.0 and its Resources, Conservation and 2020 Q1
implications on business process Recycling
performance in a circular
economy
(Chopra, 2018) Technology in Procurement and 2018 International Conference on 2018
Supply as Prevalent Today and Automation and Computational
Scope for Future Engineering (ICACE)
(Khan & Abonyi, Information sharing in supply Cleaner Logistics and Supply 2022 Q1
2022) chains-Interoperability inan era  Chain
of circular economy
(Dossou, 2019) Using industry 4.0 concepts and  29th International Conference on 2019
theory of systems for improving  Flexible Automation and
company supply chain: the Intelligent Manufacturing (FAIM
example of a joinery 2019): Beyond Industry 4.0:
Industrial Advances, Engineering
Education, and Intelligent
Manufacturing
(Isaksson et al., The impact of digitalization on Computers & Chemical 2018 Ql
2018) the future of control and Engineering
operations
(Parker & Grote, = Automation, Algorithms, and Applied Psychology: An 2022
2022) Beyond: Why Work Design International Review
Matters More Than Ever in a
Digital World
(Mukherjee & Impact of Digital Transformation 2023 1st International 2023
Ahmad, 2023) in Sourcing & Tender Conference on Intelligent
Management Processes on Computing and Research Trends,
Employee Job Satisfaction - A ICRT 2023
Study on Malaysian
Multinational Electricity
Company
(Chandrasekara & A literature-based survey on Proceedings of the International 2020
Wickramarachchi, industry 4.0 technologies for Conference on Industrial
2020) procurement optimization Engineering and Operations
Management
(Singh et al., The role of artificial intelligence  Proceedings of the 3rd 2020
2020) and machine learning in supply International Conference on

chain management and its task
model

Intelligent Sustainable Systems,
ICISS 2020




(Bienhaus & Procurement 4.0: factors Business Process Management 2018 Q1
Haddud, 2018) influencing the digitisation of Journal

procurement and supply chains
(Viale & Zouari, Impact of digitalization on Supply Chain Forum: An 2020 Q2
2020) procurement: the case of International Journal

robotic process automation
(Flechsig, 2021) The impact of Intelligent Process Springer International Publishing 2021

Automation on purchasing and
supply management — Initial
insights from a multiple case

study

After careful reading of the articles found under the search string and filtering according to the

proposed criteria, it was possible to build a table where articles vs findings are highlighted. These

findings are presented below in Table 7.

Table 7 - Literature Findings

Authors

Article

Findings

(Bienhaus &
Haddud, 2018)

Procurement 4.0:

factors influencing
the digitisation of

procurement and

supply chains

The findings highlight the advantages of digitizing
procurement processes, highlighting benefits such as
support for daily tasks, improved decision-making,
strategic focus, organizational efficiency, and the
creation of innovative business models. The study also
underlines the importance of enabling technologies in
the digitalization process.

This study performs a quantitative approach to
understand the impact of digitization in procurement,
its main barriers and which technologies are required to
leverage the potential of digitization. The conclusions
were the following:

1. Employees do not have the required resources or
capabilities to support digital transformation

2. RFID technology as well as smart sensors will support
the procurement digitization

3. Participants agree that an increase in transparency
and traceability will strengthen buyer supplier
relationships and the level of trust.

(Viale & Zouari,
2020)

Impact of
digitalization on
procurement: the
case of robotic

The findings analyse the transformative change in
procurement processes due to digitalisation and explore
the practical implications and impact of robotic process

automation (RPA) on procurement functions. It provides
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process
automation

empirical evidence of the attributes for procurement
automation.

This paper provides clear insights into RPA
implementation within an organization. By conducting
interviews, the major motives for adopting RPA and its
major difficulties in implementation are emphasized:

1.RPA adoption allows procurement agents to focus on
value added tasks and increase their legitimacy,

2.Helps and relives the procurement agent in terms of
workload,

3. RPA does not necessarily lead to job cut,

4. Some procurement agents are afraid of changing
their working habits,

5. Maturity and recognition of the procurement
function is needed as a prerequisite"

(Flechsig, 2021)

The impact of
Intelligent Process
Automation on
purchasing and
supply
management —
Initial insights from
a multiple case
study

The findings state that Intelligent Process Automation
(IPA) simplifies operations by saving time and costs,
enabling informed decision-making, predicting results,
and efficiently collecting, preparing, and analysing data.
It states that its versatility extends to various
operational, tactical, and strategic procurement tasks,
promoting standardisation, operational efficiency,
process quality and greater employee satisfaction in
organisations.

This paper also helps to identify the major’s issues in IPA
adoption on the future development of procurement:
the technology, Purchasing and Supply Management
function, and PSM employees.

This paper states that IPA needs to overcome various
technological, organizational, and environmental
challenges.

(Chams-Anturi et
al., 2022)

A Comprehensive
Business Process
Management
Application to
Evaluate and
Improve the
Importations

Contributions explore the implementation of a Business
Process Management (BPM) model in a Colombian big-
box store to optimize the import process. The BPM
model, on this article, integrated with advanced
information systems, promises a 43 per cent reduction
in lead times and a projected 30 per cent reduction in
default costs. The model increases competitive
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Practices on Big-
box Stores

advantages. The BPM application provides accurate
indicators of cost overruns, enabling better freight
transport and distribution center efficiency.

This paper is a proof of the benefits that implementing
an BPM approach can lead to an optimization.

(Lazareva et al.,
2022)

Business Process
Automation in
Retail

This paper presents the major opportunities and
challenges in Business Process Automation in Retail.

In Retail Procurement, this paper emphasizes the
activities of processing of purchase orders, processing of
invoices and inventory management as opportunities to
automation. Process the lack of standardization and
change management, are stated as challenges in
automation projects as well business process maturity is
considered as playing a vital role in supporting
organizations and subject matter experts.

(Yla-Kujala et al.,
2023)

Robotic process
automation
deployments: a
step-by-step
method to
investment
appraisal

The paper presents a structured method for evaluating
Robotic Process Automation (RPA) investments,
addressing the lack of systematic approaches in the
field. Using Design Science Research (DSR), the authors
develop a step-by-step framework that incorporates
process mapping and cost modelling techniques. The
approach enables executives and managers to quantify
RPA costs and benefits, facilitating comparisons with
manual processes. The study contributes to the growing
domain of business process management by offering a
rigorous and practical approach to RPA investment
appraisal, with implications for organizational decision-
making and inter-organizational relationships.

(Ore et al., 2021)

Self-managed
Organization: A
Role of Business
Process
Management

This paper outlines the emerging trend of self-managed
organizations amidst the backdrop of process
automation and digitalization. With various titles such
as Management 3.0, holacracy, teal organization, or
reinventing organization, these models advocate for
decentralization of decision-making power and the
transition from traditional hierarchical structures to flat,
self-organized teams. This paper also aims to initiate a
discourse on whether self-managed organizations can
benefit from a systematic approach to process
management while considering the risks to business
process continuity. It argues that Business Process
Management, with its methods and practicalities, serves
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as an enabler for successful transition to self-managed
organizations.

Furthermore, the paper states that when there is no
clarity and stability of the process , automation
becomes more costly, not bringing as high benefits as it
could with process standardization.

(Bag et al., 2020)

Procurement 4.0
and its implications
on business
process
performance in a
circular economy

This study aims to explore the impact of Procurement
4.0 and digital transformations on the optimization of
procurement processes within the circular economy
context, while also examining the moderating effect of
information processing capability. The study reveals that
Procurement 4.0 positively influences buyers' intentions
to optimize business processes, with information
processing capability moderating this effect.

The managerial implications highlight the importance of
developing Procurement 4.0 strategies aligned with
sustainable development goals, enhancing Procurement
4.0 reviews, raising awareness among stakeholders, and
focusing on circular economy performance
measurement.

This study supports the Hypothesis that Procurement
4.0 strategy is positively related to intention to optimize
the procurement process under the CE.

(Chopra, 2018)

Technology in
Procurement and
Supply as Prevalent
Today and Scope
for Future

This paper states that in modern organizations, the role
of Information Technology (IT) in procurement varies
based on the organization's objectives, industry, and
core business activities. | argues that the primary goal of
procurement is typically to reduce purchasing costs
while optimizing total procurement expenses,
streamlining internal processes, ensuring a secure
supply chain, and enhancing transparency in cost
structures and quality guidelines. Furthermore, this
paper states that with the advent of Robotics Process
Automation (RPA) and Artificial Intelligence (Al),
procurement stands on the brink of significant
transformation.

The benefits of RPA in procurement include its
applicability to both legacy and modern systems,
especially for small-scale processes that consume
significant resources.

13



This paper refers that collaboration among
procurement, sourcing, asset management, finance, and
vendor relationship management is essential to remain
digitally relevant and efficient in the evolving
procurement landscape.

(Khan & Abonyi,
2022)

Information
sharing in supply
chains-
Interoperability in
an era of circular
economy

This paper exposes that the emergence of Industry 5.0
(15.0) emphasizes data interoperability as a fundamental
principle, aligning Supply Chain (SC) visibility research
with sustainable objectives in the circular economy
context. Employing bibliometric analysis and thematic
clustering, the paper elucidates current research
contours and future directions, envisioning a cohesive
understanding of data sharing's role in SCs, particularly
in the transition towards 15.0.

(Dossou, 2019)

Using industry 4.0
concepts and
theory of systems
for improving
company supply
chain: the example
of a joinery

This paper states that the integration of Industry 4.0 and
logistics 4.0 concepts has become imperative for
enhancing the competitiveness of European companies
amid global challenges, such as increased taskforce
costs.

This paper also applies simulation to present and test
changes required by a joinery company in this context.

(Isaksson et al.,
2018)

The impact of
digitalization on
the future of
control and
operations

This paper states that the emergence of the Internet of
Things (loT) promises increased integration and
connectivity across corporate functions, paving the way
for a second digital revolution in industry. This paper
delves into ongoing developments and predicts future
changes, emphasizing the value of supporting tools for
agile and efficient reactions to dynamic environments. It
highlights the growing importance of operational
optimization and the need for synergistic process
control, where operations and control functions coexist
seamlessly. It argues that while industry tends to
prioritize short- or mid-term product development,
academia plays a vital role in inventing, refining, and
implementing long-term strategic solutions, guided by
research agendas and a willingness to explore risks.
Finally, the authors expose that collaboration between
academia and industry is essential for addressing
practical challenges and driving innovation in the
evolving landscape of process control and automation.
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(Parker & Grote,
2022)

Automation,
Algorithms, and
Beyond: Why Work
Design Matters
More Than Ever in
a Digital World

This paper argues that the integration of digital
technologies into work environments necessitates a
central focus on work design to understand their varied
impacts. It states that the implementation of new
technologies must consider proactive work design
choices, aligning with sociotechnical systems principles
and human-centred design - Organizational intervention
strategies should be supported by macro-level policies,
emphasizing training in work design for stakeholders.
The paper continues by exposing that the evolving
relationship between humans and Al underscores the
need for a renewed focus on creating healthy and
productive work environments through joint
consideration of technology, people, and organizations.

(Mukherjee &
Ahmad, 2023)

Impact of Digital
Transformation in
Sourcing & Tender
Management
Processes on
Employee Job
Satisfaction - A
Study on Malaysian
Multinational
Electricity
Company

According to this study, digital transformation entails
leveraging emerging technologies to reshape business
processes, culture, and user experiences to meet
evolving global demands. It states that Job satisfaction is
crucial for employee well-being, and directly relates to
work-life balance, performance management, job
rotation, and skill management. This research focuses
on analysing the impact of digital transformation and
business process reengineering on employee job
satisfaction examining how digital technologies such as
business process management, robotic process
automation, and natural language processing influence
job satisfaction among sourcing and category managers
in a Malaysian multinational electricity and utility
company. The findings of this study underscore the
importance of aligning IT objectives with business
strategies and fostering collaboration between business
and IT divisions to ensure successful digital
implementation and improved employee satisfaction in
the procurement sector.

(Chandrasekara &
Wickramarachchi,
2020)

A Literature-Based
Survey on Industry
4.0 Technologies
for Procurement
Optimization

This literature-based survey defends that in today's
competitive landscape, industries must invest in
advanced technology to remain relevant. However, it
argues that many falter due to inadequate integration
of technology into their supply chain processes. The
study continues to affirm that while various Industry 4.0
concepts have been explored across different industrial
sectors, limited research has been conducted on their

application in procurement. This study conducts a

15



thorough literature review spanning 2000 to 2019,
identifying emerging technologies like loT, RPA, Big Data
analytics, Al, and cloud technologies relevant to
procurement processes. The findings reveal that while
web-based applications dominate current procurement
practices, interoperability issues persist among systems,
especially in cloud environments. Additionally, achieving
procurement optimization requires considerations
beyond technology, such as technological capabilities,
best practices, and supplier and customer capabilities.

(Singh et al., The Role of This study proposes an optimization technique based on
2020) Artificial Al to address supply chain management challenges.
Intelligence and According to the same, the adoption of deep-learning
Machine Learning | architectures is poised to revolutionize supply chain
in Supply Chain processes. Through qualitative research employing
Management and document analysis, the study explores the impact of Al
its Task Model on modern supply chains, revealing its pivotal role in
enhancing revenue and cost savings : Chatbots
streamline procurement processes, while predictive
analytics improve market forecasting and reduce
operational costs. Smart warehouses enabled by Al
technologies contribute to revenue growth, and genetic
algorithms optimize logistics chains. The study
underscores Al's potential to address complex supply
chain challenges and highlights its role in enhancing
warehouse operations and logistics management.
(Tripathi & A framework for This study explores the significance of procurement in

Gupta, 2020)

procurement
process re-
engineering in
Industry 4.0

supply chain management amid the Industry 4.0
transformation, highlighting the emergence of
Procurement 4.0. By amalgamating various
technologies, the study proposes a systematic
framework for redesigning the procurement process,
employing a Business Process Reengineering (BPR)
approach. The findings of this study unveil a re-
engineered procurement framework promising radical
improvements across cost, cycle time, automation, and
information availability. The study concludes that
Procurement 4.0 heralds a paradigm shift in supply
chain operations, necessitating a redefined role for
humans and interdisciplinary competencies.

(Impedovo et al.,
2023)

Intelligent Robotic
Process
Automation for

This study starts by stating that E-procurement
platforms serve as pivotal marketplaces where buyers
engage with numerous suppliers, presenting inherent
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Supplier Document
Management on E-
Procurement
Platforms

risks due to potential misinformation. It argues that
supplier document management is a critical aspect of
procurement, prompting the adoption of Intelligent
Robotic Process Automation (RPA) empowered by
Machine Learning (ML) to streamline operations. This
study proposes a novel approach leveraging RPA with
ML models to automate supplier document
management, fostering intelligent procurement
practices.

(Takeda Berger et
al., 2018)

Pull-production
systemin a lean
supply chain: a
performance
analysis utilizing
the simulation-
based optimization

This study uses a Simulation-based optimization (SBO)
approach to navigate the complexities of modern supply
chains. This study evaluates the implementation of pull-
production systems within a lean supply chain,
comparing it to the existing push-production approach.
The findings indicate that SBO significantly outperforms
the current scenario, showcasing its potential for

enhancing operational efficiency. It states that
integrating lean practices throughout the supply chain,
organizations can bolster responsiveness and reduce
logistical costs.

Having completed the search for the information needed for the study, the author now moves
on to analysing the results of that search. Next, we present the analysis of each of the articles included,
with the aim of recovering the main contribution of each work and finding the answers to the research
questions.

RQ1 - How can companies enhance their recognition and understanding of the value of Procurement
processes?

Florien Bienhaus and Abubaker Haddud (2018) conducted a survey revealing that respondents
perceive Procurement activities as capable of assuming an expanded role within organizations. This
expanded role involve the collection, analysis, and processing of data across both internal and external
environments (Bienhaus & Haddud, 2018). The survey participants considered Procurement to be
strategically positioned as an interface contributing to organizational efficiency, effectiveness, and
profitability. Additionally, Bienhaus & Haddud (2018) underscored the benefits of digitizing
procurement processes, which include improved decision-making, strategic alignment, and increased
organizational efficiency.

Thus, Mukherjee & Ahmad (2023) discussed the impact of digital transformation on employee
job satisfaction, stressing the importance of aligning IT objectives with business strategies. According
to these authors, digital transformation entails leveraging emerging technologies to reshape business
processes, culture, and user experiences to meet evolving global demands. By focusing on analysing
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the impact of process digitization, using technologies such as RPA, BPM, NLP, in job satisfaction levels
in procurement roles, a positive impact is evaluated. According to these authors, in the aftermath of
the Covid-19 pandemic, Procurement Digitalization will become increasingly crucial as organizations
seek enhanced operational efficiency while managing costs effectively (Mukherjee & Ahmad, 2023).

In today's globalized era, Sourcing & Procurement isn't a one-off endeavor but an ongoing
process crucial for strategic organizations (Mukherjee & Ahmad, 2023) . Therefore, sourcing must
evolve into a strategic initiative, ensuring it's executed in the most optimized manner to foster long-
term growth (Mukherjee & Ahmad, 2023). Chams-Anturi et al. (2022) highlighted the importance of
implementing Business Process Management (BPM) models, which can lead to reductions in lead times
and costs. This is a clear step towards process improvement within an organization and a clear sight
where technological frameworks can enhance the value of procurement processes.

Optimizing procurement will aid in minimizing material waste and enhancing inventory
management efficiency (Chandrasekara & Wickramarachchi, 2020). It is important to understand the
management role in enhancing the company’s recognition and understanding of the value of digitizing
Procurement processes. It is crucial to acknowledge that when there is no clarity and stability of the
process , automation and digitization becomes more costly, not bringing as high benefits as it could
with process standardization (Ore et al., 2021).

The Procurement’s variance - Electronic procurement, also known as e-procurement - is the
business-to-business (B2B) requisitioning, ordering and purchasing of goods and services over the
internet (Chandrasekara & Wickramarachchi, 2020). E-procurement platforms serve as pivotal
marketplaces where buyers engage with numerous suppliers, presenting inherent risks due to
potential misinformation (Impedovo et al., 2023).

The primary goal of procurement is typically to reduce purchasing costs while optimizing total
procurement expenses, streamlining internal processes, ensuring a secure supply chain, and enhancing
transparency in cost structures and quality guidelines (Chopra, 2018). Furthermore, in the advent of
Robotics Process Automation (RPA) and Artificial Intelligence (Al), procurement stands on the brink of
significant transformation.

Even though several authors state that digitizing procurement is beneficial to the organization,
and there is a acknowledge of the employees on that, there are still some barriers to be overcome,
namely the fact that the majority of the employees do not have the required resources or capabilities
to support digital transformation (Bienhaus & Haddud, 2018)

Companies can enhance their recognition and understanding of procurement value through
digitization, BPM implementation, and aligning IT objectives with business strategies. These initiatives
empower companies to optimize procurement processes, drive operational excellence, and deliver
value across the supply chain. Moreover, “in order to succeed in this area, organisations need to
provide training and define a common mindset towards the digital transformation” (Bienhaus &
Haddud, 2018).
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RQ2 - Which value does having procurement processes optimized to the organization?

Having procurement processes optimized to the organization offers significant value in terms
of operational efficiency, cost savings, informed decision-making, and employee satisfaction.

Flechsig (2021) emphasizes that Intelligent Process Automation (IPA) simplifies operations,
saving time and costs, enabling informed decision-making, and enhancing data analysis. IPA's
versatility extends to various procurement tasks, promoting standardization, efficiency, and quality
while enhancing employee satisfaction. Furthermore, Bag et al. (2020) discuss the impact of
Procurement 4.0 on optimizing business processes within the organization context. The authors found
that Procurement 4.0 positively influences buyers' intentions to optimize processes, emphasizing
sustainable development goals. This underscores the value of aligning procurement strategies with
organizational objectives and long-term sustainability goals (Bag et al., 2020).

On other half, Isaksson et al. (2018) delve into the emergence of the Internet of Things (loT)
and its potential for operational optimization in industry. In this case, the authors highlighted the
importance of supporting tools for agile reactions to dynamic environments and emphasized the role
of academia and industry collaboration in driving innovation. This indicates that optimized
procurement processes leverage technology and collaboration to enhance operational agility and
efficiency (Isaksson et al., 2018). However, Flechsig also highlights challenges in technologies adoption,
including technological, organizational, and environmental hurdles (Flechsig, 2021).

Takeda Berger et al. (2018) highlighted the effectiveness of simulation-based optimization
(SBO) in enhancing operational efficiency within supply chains. By integrating lean practices and
optimizing production systems in the process simulation, organizations can reduce logistical costs and
improve responsiveness. This is an example of procurement process optimization application.

Tripathi & Gupta (2020) explore the significance of Procurement 4.0 in supply chain
management, proposing a systematic framework for redesigning procurement processes. Their
findings reveal radical improvements across cost, cycle time, automation, and information availability,
highlighting the transformative value of aligning procurement with Industry 4.0 principles (Tripathi &
Gupta, 2020).

The importance of implementing Business Process Management (BPM) models into
organization environment is becoming to be critical and helpful as it can lead to reductions in lead
times and costs (Chams-Anturi et al., 2022). In most cases transition is triggered by inefficiency of
current model expressed in business results (Ore et al., 2021). Maintaining current process maps and
utilizing business analytics, enables the anticipation of risks associated with the effects of change
decisions on dependent processes.

Having the procurement processes optimized, is critical for faster data processing and
exchange, time savings, productivity gains and cost savings as well it allows the organization to
anticipate risks and costly inefficiencies.
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RQ3 - Which value does having procurement processes automated to the organization?

Automating procurement processes brings significant value to organizations by enhancing
efficiency, reducing costs, and improving decision-making. Several studies highlighted the
opportunities and challenges associated with business process automation in procurement.

Lazareva et al. (2022) emphasizes the potential for automation in retail procurement,
particularly in activities like processing purchase orders, invoices, and managing inventory. However,
they also identify challenges such as standardization issues and change management (Lazareva et al.,
2022).

On other approach, Yla-Kujala et al. (2023) presented a structured method for evaluating
investments in Robotic Process Automation (RPA), offering executives and managers a systematic
approach to quantify costs and benefits. This contributes to better decision-making regarding RPA
adoption — a type of automation - and its impact on organizational relationships (Yla-Kujala et al.,
2023).

Chandrasekara & Wickramarachchi (2020) underscore the importance of integrating advanced
technologies like 10T, RPA, and Al into procurement processes. They emphasize that while these
technologies offer significant benefits, their successful implementation requires considerations
beyond technology, including technological capabilities and best practices (Chandrasekara &
Wickramarachchi, 2020).

Singh et al. (2020) discussed the transformative impact of Al on supply chain management, including
procurement processes. Al technologies such as chatbots and predictive analytics streamline
procurement tasks and improve market forecasting, leading to cost savings and revenue growth.
Furthermore, Chopra (2018) stressed that the primary objective of digitizing procurement is to remove
physical barriers and streamline stakeholder interactions, ultimately freeing up resources for more
valuable tasks. The aim of digitization in procurement is to eliminate physical barriers and streamline
interactions among stakeholders, thus freeing up resources for more valuable tasks. (Chopra, 2018)

As several authors defend and prove, automating procurement processes with the use of a
variety of technologies, brings tangible benefits to organizations, including increased efficiency, cost
savings, and improved decision-making capabilities.

RQ4 - Which are the Procurement processes that cannot be automated or semi-automated?

The procurement processes that cannot be fully automated or semi-automated include those
that lack standardization, involve significant change management, or require a high level of subject
matter expertise.

In the study by Lazareva et al. (2022), it is emphasized that in Retail Procurement, processes
such as processing purchase orders, invoices, and inventory management are identified as
opportunities for automation. However, the paper also highlights challenges related to the lack of
standardization and change management in automation projects. These challenges suggest that
certain procurement processes may not be easily automated or semi-automated due to their
complexity and variability (Lazareva et al., 2022).
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Moreover, Ore et al. (2021) discuss that without clarity and stability in processes, automation
can become more costly and may not yield the expected benefits. This implies that complex
procurement processes requiring flexibility and adaptability may be less amenable to full automation.

Parker & Grote (2022) discussed the integration of digital technologies into work environments
and emphasize the importance of considering proactive work design choices. They highlight the need
for human-centred design principles and organizational intervention strategies to create healthy and
productive work environments amidst the evolving relationship between humans and Al.

2.3. DISCUSSION

Based on this analysis, it can be inferred that certain procurement processes may resist full
automation or semi-automation due to their complexity, reliance on human judgment, or dynamic
nature. Processes that involve nuanced decision-making, negotiation, and strategic supplier
relationships may require human intervention and expertise that cannot be entirely replicated by
automated systems. Additionally, tasks that involve creative problem-solving, adaptability, and
interpersonal skills may also be challenging to automate fully. While many procurement processes can
benefit from automation, there are aspects of procurement that inherently require human
involvement and cannot be fully automated or semi-automated. These include tasks that demand
human judgment, strategic thinking, and interpersonal interaction, highlighting the continued
importance of human involvement in procurement processes.

The literature review reveals a consensus among researchers regarding the transformative
potential of digitizing procurement processes. Bienhaus & Haddud (2018) assert that companies
perceive procurement as strategically positioned for organizational efficiency, effectiveness, and
profitability. Mukherjee & Ahmad (2023) further elaborate on the benefits of digital transformation in
procurement, emphasizing the alignment of IT objectives with business strategies and the adoption of
technologies such as RPA and BPM. This underscores the importance of organizations recognizing and
understanding the value of digitizing procurement processes to drive operational excellence and
adaptability. Despite the evident benefits, challenges in technology adoption and organizational
change management, as also highlighted by Flechsig (2021) and Ore et al. (2021), underscore the need
for a systematic approach to implementation. Successful optimization requires not only technological
integration but also cultural and organizational alignment to ensure effective outcomes.

Successful automation implementation necessitates considerations beyond technology, as
emphasized by Chandrasekara & Wickramarachchi (2020). Organizational capabilities, change
management, and stakeholder engagement play critical roles in ensuring the successful adoption and
integration of automated procurement processes.

While digitization and automation offer significant opportunities for enhancing efficiency and
driving organizational success, they also present challenges that require careful consideration and
strategic planning. By aligning technological investments with organizational objectives, fostering a
culture of innovation and collaboration, and prioritizing human-centred design principles,
organizations can leverage the synergy of RPAS and BPM to achieve optimized efficiency in
procurement processes.
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3. METHODOLOGY

Aiming to develop a framework utilizing Business Process Management (BPM) to model a
Procurement process and Robotic Process Automation (RPA) to automate it while ensuring compliance
and efficiency, the study will employ the Design Science Research (DSR) Methodology. Likewise, this
thesis aims to obtain an artifact as output.

Design Science Research Methodology (DSRM) is a systematic approach aimed at developing and
evaluating artifacts tailored to address specific problems (Peffers et al., 2007). This methodology,
widely acknowledged in research, utilizes design as a core tool to advance both practical outcomes in
the form of solutions and theoretical knowledge, thus enhancing design processes (Suero Montero &
Kapinga, 2019).

DSRM underscores the creation of tangible solutions that can be implemented and tested in real-
world settings, focusing on resolving concrete problems through the design of artifacts (Knauss, 2021).
Its structured process aligns with the principles of design science, emphasizing innovation and the
evaluation of solutions to practical challenges (Baghi et al., 2014).

By adhering to the principles of DSRM, the development of innovative solutions that contribute
not only to the advancement of knowledge but also to the creation of valuable artifacts aimed at
addressing real-world problems (Cronholm & Gobel, 2015) can be fostered. This approach ensures the
rigor and relevance of research endeavors, ultimately enhancing understanding and application of
design science principles in various domains.

3.1. DESIGN SCIENCE RESEARCH METHODOLOGY (DSRM)

Design science strives to enhance solutions for practical challenges, ultimately aiming to achieve
utility (Cleven et al., 2009).

DSRM provides a structured framework for the development and evaluation of artifacts tailored
to address specific problems, making it a suitable approach for creating innovative solutions (Peffers
et al., 2007). By adhering to the principles of DSRM, researchers can design and implement artifacts
aimed at improving procurement processes through the integration of Business Process Management
(BPM) and Robotic Process Automation (RPA), aligning with the critical role of design-science research
in expanding Information Systems capabilities into new domains (Hevner et al., 2004).

Real-world case studies illustrate the practical applicability of action principles and present
research opportunities in the adoption of RPA within procurement, thereby contributing to the
empirical research landscape on RPA in supply chain management (van Hoek et al., 2022)

By exploring the implications of RPA and BPM using DSRM, valuable insights into the
transformative potential of automation technologies within procurement processes (Khan & Abonyi,
2022) can be gain. This structured approach enables researchers to systematically investigate and
understand the role of RPA in optimizing procurement operations, thereby contributing to both
theoretical knowledge and practical applications in the field.
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Design science research has a fundamental objective: to generate prescriptive knowledge capable
of guiding the development of practical solutions and informing decision-making processes across
various domains (Lange et al., 2017). This research paradigm focuses on creating and evaluating
artifacts that provide tangible solutions to real-world problems, with a strong emphasis on utility,
innovation, and the advancement of scientific knowledge. Central to Design Science Research
Methodology (DSRM) is the development of constructs, models, methods, and instantiations
specifically tailored to address identified problems. Researchers adhering to the principles of DSRM
strive to design innovative solutions capable of being implemented and tested in real-world settings.
This structured approach ensures that the outcomes of design science research are not only
theoretically sound but also practically applicable, contributing to meaningful advancements in various
fields (Sangupamba Mwilu et al., 2016).

The methodology applied in this thesis consists of Peffers et. al (2007)’s DSR Methodology, namely,
a "structured process, though nominally sequential “consisting of six activities (Table 8).

This referred nominally structured process, however, can be initiated at “almost any step and
move outward” (Peffers et al., 2007). A problem-centered approach starts with Activity 1,
alternatively, an objective-centered approach would start on Activity 2, design and development-
centered approach would start on Activity 3 and client-/context-initiated would start on Activity 4.

Table 8 - DSR Method Activities (Peffers et al., 2007)

ACTIVITY DESCRIPTION
1 Problem identification and motivation.
2 Define the objectives for a solution.
3 Design and development
4 Demonstration.
5 Evaluation.
6 Communication.

Regardless of these steps will be adjusted to this research, this section contains a brief description
of each stage.
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Activity 1 - Problem identification and motivation

This activity involves identifying and motivating the problem. The goal is to define the research
problem and justify the need for a solution. The aim is to conceptually break down the problem to
ensure the solution captures its complexity. Resources needed include knowledge of the problem's
status and its significance (Hevner et al., 2004).

Activity 2 - Define the objectives for a solution

This activity involves defining solution objectives. These objectives can be quantitative or
qualitative, aiming for improvements or addressing previously unmet needs where rational inference
from the problem specification is crucial. Resources needed include knowledge of existing problems,
current solutions, and their effectiveness (Peffers et al., 2007).

Activity 3 - Design and development

This activity involves the design and development of the artifact, which can be constructs, models,
methods, or instantiations. In essence, it's any designed object with embedded research contribution.
Resources include theoretical knowledge applicable to the solution's development (Eekels &
Roozenburg, 1991; Hevner et al., 2004; Peffers & Tuunanen, 2005).

Activity 4 - Demonstration

This activity aims to exhibit the artifact's utilization in solving problem instances, through
experimentation, simulation, case studies, or proofs. Essential resources encompass proficient
knowledge on effectively applying the artifact to address the problem at hand previously defined
(Eekels & Roozenburg, 1991; Peffers & Tuunanen, 2005).

Activity 5 - Evaluation

In this activity the goal is to assess the artifact's effectiveness in addressing the problem by
comparing solution objectives with observed results from artifact utilization, utilizing relevant metrics
and analysis techniques. Researchers may iterate back to activity 3 for artifact enhancement or
proceed to communication based on evaluation outcomes (Eekels & Roozenburg, 1991; Peffers &
Tuunanen, 2005).

Activity 6 - Communication.

In this activity, it is expected to convey the problem's significance, the artifact's utility and novelty,
its rigorous design, and effectiveness to relevant audiences, including researchers and professionals
(Hevner et al., 2004). In this step, the thesis document will be the main communication result.

Furthermore, the DSRM model as a structured approach is represented in Figure 2, for reference.
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Figure 2 - DSRM Process Model ( Peffers et al., 2007)

3.1.1. Research Model

The preceding discussions delved into the broad utilization of DSR and DSRM. This section,

however, is dedicated to elucidating how DSR will be implemented in this thesis.

Thereby, firstly, it was necessary to define the problem as well its motivation. Furthermore, it was
required to design the objectives for a solution concerning the main problem recognized. This exposer
was made under Chapter 1.2 in the present document as elucidated in Figure 4.

! ! l l !

Identify Problem and Define Objectives of a Design & .

: - Demonstration Evaluation :

Motivate Solution N Development Communication
Chapter 1 Chapter 1.2 Chapter 4 Chapter 5 Chapter 6

Design &
Development
Centered

Objective Context

Centered

Problem

Centered Initiated

Figure 3 -DSRM applied in this thesis (Peffers et al., 2007)

In the context of Activity 3 — Design and Development the artifact creation will be performed
using the instruments Bizagi and UiPath, where it is expected to firstly design a BPM framework where
heuristics will be employed into its improvement, and secondly fully automate the proposed process

using RPA.

In the Demonstration activity it is expected to experiment and to provide proofs of the working

framework created.
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In the Evaluation activity, an assessment of the artifact's effectiveness in addressing the
problem will be held by comparing solution objectives with observed results from artifact utilization.

Communication stage will be held once the publication of this Thesis takes place.
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4. DESIGN AND DEVELOPMENT

In this chapter, the design and development of the artifact will be reported. As a first step, a
process contextualization will be held, and the Process Design Document will be elaborated.

Essentially, it will be deployed a BPM analysis, followed by its heuristic’s application, and finalized
by an automation framework orchestration.

4.1. PROCURE-TO-PAY PROCESS

In mature organizations, the objectives of the procurement function go beyond acquiring goods
or services to meet internal demand. Excellence management of procurement involves several key
objectives, including ensuring a continuous supply, developing a pool of qualified suppliers, aligning
objectives with other internal functions, and continuously improving the Procure-to-Pay process. This
involves active management participation, thorough process analysis, ongoing stakeholder training,
and a deep understanding of various departments' procurement needs (Monczka et al., 2021)

The Procure-to-Pay process, integral to procurement operations, encompasses all activities
related to fulfilling the organization's goods and services requirements. Despite its universal presence,
this process poses ongoing challenges in maintaining desired service levels for internal customers,
ensuring efficient communication with suppliers, accurately matching accounting documents with
purchase orders, and timely supplier payments. Consequently, the absence of a formalized Procure-
to-Pay process and failure to meet its functional requirements lead to errors and deviations from the
operational model, resulting in financial implications for the organization (Monczka et al., 2021).

Although the Procure-to-Pay process may not offer significant strategic value, its proper
formulation and standardization are crucial for ensuring an efficient and measurable operational
framework. Moreover, streamlining Procure-to-Pay activities enables organizations to redirect
resources towards more value-added endeavors, fostering innovation and setting them apart from
competitors (Monczka et al., 2021).

The Procure-to-Pay process proposed as a linear model by Backstrand, represents purchasing as
a linear sequence of six steps divided into a tactical part and an operational part as depicted in Figure
5 (Backstrand et al., 2019). From Figure 5, we can retrieve the six mentioned steps as below.

Specification, selection, and contracting and ordering, monitoring, and evaluation.
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Figure 4 -Procure-to-pay process as a linear model (adapted from B&ckstrand et al., 2019).

After receiving an internal requisition, the identified requirement can be fulfilled in two ways:
either through an existing contract or predetermined pricing arrangement with a supplier, which is
often linked to recurrent purchases, or by engaging with a new supplier that meets the organization's
criteria (Monczka et al., 2021)

In the latter case, conducting a market search for new suppliers becomes necessary. This
search involves evaluating various suppliers through requests for quotations and negotiation
procedures. Moreover, to assess the suitability of a potential new supplier, the organization should
consider factors such as price, quality, and level of service, as per its predefined criteria (Monczka et
al., 2021).

The Specification phase entails defining procurement strategies while the Selection phase
entails evaluating proposals based on a predefined criterion. The Contracting part, in the tactical strain
on the Procure-to-Pay process, includes negotiation of terms and finalizing agreements with suppliers.
Before the ordering activity, the supplier, once the agreement is finalized, needs to be onboarded into
the company’s system. In this way, all the vendor’s information is storage making possible to initiate
the ordering process.

This Master Thesis will focus in automating the last-mentioned step — the vendor onboarding
process into the company’s system.
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4.2. DESIGN

Automating a flawed process can make existing problems worse and create additional negative
outcomes. When a flawed process is automated, it can spread errors more quickly and on a larger scale
(Marcilly et al., 2015). If automation is applied to flawed processes without proper validation and
correction, it can uncover more defects but might not improve the overall quality or reliability of the
system (Sivaji et al., 2011).

The need to have an improved process emerges as a faulty automated process aggravates the
negative outcome as stated.

4.2.1. Process Design Document

The importance of having documentation that records and specifies all information related to
the automated process has been highlighted in the literature (Anagnoste, 2017). This document is
referred to as the Process Definition Document (PDD), and creating this document should be the first
step in the process (Yatskiv et al., 2020)

According to Blue Prism (2021), the PDD is a manual that gathers information about the
business process and should have the following characteristics: clarity, precision, detail, explicitness,
and thoroughness (BluePrism, 2021). The PDD describes the sequence of steps necessary for the
business processes, the conditions, and rules of the process before automation, and forecasts its
operation, serving as a basis for RPA developers (UiPath, 2024b) Its usefulness is justified by the
following reasons:

e |t helps estimate the work involved in automating a process, allowing the evaluation of the
process's complexity and the necessary interface components.

e It enables the developer to build the robot, helping align the manual execution of the
process with the automated execution.

Based on the templates recommended by the RPA providers mentioned, a PDD proposal was
developed to meet the usage and application within the proposed framework. Table 9 presents the
PDD proposal with the topics and subtopics and their respective descriptions.
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Table 9 - Process Design Document Proposal

(Prepared by the author)

INDEX DESCRIPTION
1. INTRODUCTION e Brief process description, mentioning how is it manually
executed.
2. ROLES AND e Actors’ identification of the manual and automatized
RESPONSABILITIES process. Brief roles description
3. PROCESS e Process details.
FRAMEWORK e Execution tools.
4.1 AS-IS PROCESS e Identification and description of the activities and tasks of
DISCOVERY the process, with a high level of detail; use of screenshots
whenever necessary, specifying data handling or
uploading;
4.2 AS-IS PROCESS e Insertion of the process model in BPMN 2.0
MODELLING
4.3 PROCESS REDESIGN e BPM’s Heuristics application
4.4 TO-BE PROCESS e Insertion of the process model in BPMN 2.0 created in step
MODELLING 4.3 of the current PDD and identification of automated and
non-automated activities.
5. MANUALLY PERFORMED e Set of activities that must be performed manually due to
TASKS RPA limitations

4.2.2. Introduction

a) Input: request with specifications made by email
b) Output: submitting a ticket to the specialized Supplier Data Management team and advise
requestor its completion.
c) The AS-IS process can be shortened in 4 main aspects.
i. The process inputis made by an internal requestor via email without following
a specific format.
ii. The Ticket-to-Resolution process is performed by 2 teams.
iii. Theinput comes via email, then a ticket is open by Digital & Support Team and
finally the ticket is actioned by Supplier Data Management Team
iv. The completion of the process is reached once Supplier Data Management
Team performs all the requested actions.

30



4.2.3. Roles and Responsibilities

In this sub-chapter, the process participants will be stated. The roles and responsibilities in the

process, as its denomination, are figured in Table 10 below.

Table 10 -Roles and Responsibilities (Prepared by the author)

Denomination Role Responsibility Scope Contact
D&S team Process Owner Process Digital & Support Team XXXX
Management
D&S team Process Executor Process Execution Digital & Support Team XXXX
Requestor Requestor Requests Placement | Any internal Procurement = xxxx
colleague
SDM team Process Takes part of the | Supplier Data  xxxx

Intervenient

4.2.4. Process Framework

process

Management Team

The proposed process to be modelled and improved is detailed in Table 11 below.

Table 11 - Process details (Prepared by the author)

ITEM

DESCRIPTION

PROCESS NAME

DEPARTMENT

SHORT PROCESS DESCRIPTION

REGULARITY

SERVICE LEVEL AGREMMENT

# OF REQUESTS PER REFERENCE REGULARITY

MONTHLY REQUESTS VOLUME (22 BUSINESS

DAYS)
INPUT

OUTPUT

Vendor Creation into organization’s system

Procurement — Tactical Sourcing Channels

Consists of creating new suppliers in the

organization’s internal system
Daily

2 business days

15

330

Requestor’s email

Ticket completion
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itself. These are exposed in Table 12.

It is also important to refer which applications will be used in the process by the automation

Table 12 - Applications used in the process (Prepared by the author)

Tool Type of tool Comments
Outlook Windows Application NA
Power Apps Windows Application SDM team ticketing tool

4.2.5. AS-IS Process Discovery

The AS-IS activities are represented in Table 13 below.

Table 13 - Activities Description - AS-IS (Prepared by the author)

# Activity Name | Actor Activity description Average Risks
Execution
Time
1 Send the | Requestor | The requestor sends an | N/A N/A
request email with the request to
information to D&S Team.
the D&S Team
inbox
2 Open the | D&S team The D&S team analysis the | 30 seconds N/A
request and request and filters if it is a
analyze  the vendor creation type of
request type request.
3 Validate the | D&S team The D&S team checks all | 1 minute N/A
request the provided information
information for vendor creation.
4 Send an email | D&S team In case there is missing or | 1 minute N/A
to validate faulty information, the
request D&S Team clarifies by
information sending an email to the
Requestor.
5 Corrects Requestor | The Requestor proceeds | N/A Possibility  of
information to correct the receiving
information. incorrect
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10

11

12

13

Save
requestor’s
email in .msg
format

Access SDM
team ticketing
tool

Fill the
required fields
with the
provided
information

Attaches the
previous saved
email

Submit the
ticket to SDM
team

Retrieve Ticket
ID and send to
the requestor

Request
Fulfillment

Send
completion
status to the
requestor

D&S team

D&S team

D&S team

D&S team

D&S team

D&S team

SDM team

D&S team

The D&S team saves the
received email with the
request to a local folder.

The Power Apps based
ticketing tool is accessed.

All required fields are
filled with the
information provided by
the requestor.

The email containing
request information and
(if that is the case) the
corrections, is attached.

The ticket is submitted to
SDM team.

The Ticket ID is retrieved
and sent in the email
chain to the requestor.

A period of 72 working
hours is allowed to the
ticket to be fulfilled by
SDM team.

The completion status of
the request is
communicated to the
Requestor.

30 seconds

15 seconds

4 minutes

15 seconds

N/A

1 minute

24h-72h

(working
hours)

1 minute

information
again

Possibility of
not saving in
the correct
format.

N/A

Humam error
possibility;

Possibility of
forgetting to
attach the
email.

N/A

N/A

N/A

N/A
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4.3.TooLs

In the previous chapter, the process AS-IS was described. In this chapter, the design tools used in
this Master thesis will be referred and presented. The tools will be described to enable further
researchers to replicate this study and to provide transparency and rigor to the document.

The innovative methods and technologies used in this artifact’s design, contribute to the
advancement of Procurement by showcasing new approaches or applications that others might adopt
or refine. In the artifact design phase of this thesis, Bizagi Modeler and UiPath Studio were employed
to model the subsequent described business process and automate repetitive tasks. These tools were
selected due to their robust features, ease of use and industry acceptance in BPM and RPA.

The current processes were first mapped using Bizagi Modeler. Key inefficiencies and
bottlenecks were identified through this detailed visualization and optimized. Tasks within the
optimized processes that were repetitive and rule-based were identified for automation. UiPath Studio
was used to create automation scripts that executed these tasks.

4.3.1. UiPath

According to the 2023 Gartner report, the most important RPAs players are: Automation Anywhere,
UiPath, SS&C Blue Prism, Microsoft and NICE (Gartner, 2023).

According to Gartner (2023), evaluations of the top RPA solutions were outlined in the 2023 Gartner
Magic Quadrant for Robotic Process Automation report. This evaluation considered factors such as
market impact, vision, and capability, as depicted in Figure 5.
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Figure 5 -Gartner Magic Quadrant for RPA (08/2023)

UiPath, initially founded in Romania in 2005, now headquartered in New York, has become the
world's leading RPA platform. By 2024, it boasted to 2,000,000 users (UiPath, 2024a) .
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This solution primary objective is to assist its customers in automating manual and repetitive
tasks swiftly and cost-effectively.

While UiPath offers a wide range of products, the focus of this thesis will be on UiPath Studio,
a development tool.

4.3.2. Bizagi

According to numerous studies, Bizagi significance in both modelling business processes and
executing process enhancements makes it a widely utilized software tool renowned for business
process modelling and enhancement across diverse sectors (D’avila et al., 2023; Maukar & Fiasta, 2023;
Pamungkas & Fajar, 2022; Panduwinasari et al., 2021).

Bizagi has been instrumental in crafting process models, conducting simulations, and
generating diagrams to visualize and optimize workflows (D’avila et al., 2023; Pamungkas & Fajar,
2022). The software empowers dynamic business process modeling and simulation based on rules and
context, enabling flexible and efficient business process management (Vasilecas et al., 2016).

Bizagi is a Low-Code platform which empowers users enabling companies to organize systems,
people, bots, and data, increasing efficiency and agility throughout the enterprise (Bizagi.com, 2024).
According to the 2024 February released Software Review of Info Tech Research Group for Business
Process Management, Bizagi BPM had a 8.5 composite score out of 10, positioning itself as a market
leader in this category (Figure 7) (SoftwareReviews, 2024).
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€

Figure 6 -BPM Data Quadrant (02/2024). Source: InfoTech Research Group website

Bizagi Process Modeler was selected as the preferred tool for the modeling stages due to its
ability to meet all thesis requirements. It was chosen for its user-friendly interface, availability at no
cost, and capability to model processes using BPMN standards. While Bizagi is powerful for process
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modeling, it does not execute processes, necessitating integration with other tools, namely UiPath, for

process automation.

4.4. AS-IS PROCESS MODELLING

This chapter focuses on modeling the current state, or AS-IS process, using BPMN 2.0. Thisis a
phase that provides the detailed representation of how activities, decisions and interactions
currently occur within the process itself.

With this representation, it is possible to gain insights into inefficiencies and areas of
improvement. The structure and subsequent chapters in this thesis are outlined, previewing how the
AS-IS process model will be used to derive the TO-BE model and propose recommendations for

process enhancement.

Requestor

D& team

Vendor Creation into organization’s system

50M Team

Asquest fulfiimant

Figure 7 -BPMN 2.0 Model - AS-IS (Prepared by the author)

For better reading, Figure 7 is also available in Annex 1.
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4.5. PROCESS REDESIGN

In this phase the author will summarize the used heuristics application into the process redesign

and propose a new framework to the process.

A heuristic can be considered a rule of thumb for redesigning a process.

e Used Task-Level Redesign Heuristic:

Elimination: Eliminate non-value-adding steps wherever these can be
isolated. This heuristic will be applied to the “Send completion status
to the requestor” task. By including the requestor’s email into the
Camunda’s loop message on ticket progress, the author will eliminate
the necessity of informing parallelly the requestor about the raised
ticket status.

e Used Flow-Level Redesign Heuristics:

Parallelism Enhancement: Introducing parallel processing of tasks to
reduce lead times and enhance throughput. “Retrieve Ticket ID and
send to the requestor” and “Request Fulfilment” activities will be
processed parallelly preceding the request completion.

e Used Process-Level Redesign Heuristics:

Automation: Implementing automated solutions to repetitive or
manual tasks to increase speed and accuracy. Considering the
characteristics of the process, it was proposed to automate nearly the
entire process.

Standardization: Tailoring processes to specific needs while
standardizing common elements to ensure consistency and quality: A
form will be launched for the D&S Team to fill in with the requestor's
provided information, which will then be saved as variables for the
robot. The fields will always appear in the same order and contain the
necessary information to proceed. This approach reduces the
likelihood of missing information.

In Table 14, we can find the proposed framework with heuristics application, here on TO-BE.
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Table 14 - Activities Description - TO-BE (Prepared by the author)

Activity Name Actor Activity description Risks
Send the request Requestor The requestor sends an N/A
information to the email with the request to
D&S Team inbox D&S Team.
Open the request and | D&S team The D&S team analysis the N/A
analyze the request request and filters if it is a
type vendor creation type of
request.
Validate the request D&S team The D&S team checks all the | N/A
information provided information for
vendor creation.
Send an email to D&S team In case there is missing or N/A
validate request faulty information, the D&S
information Team clarifies by sending an
email to the Requestor.
Corrects information Requestor The Requestor proceeds to Possibility of
correct the information. receiving
incorrect
information again
Save requestor’s email | D&S team D&S team saves the received | N/A
in .msg format email with the request to a
local folder saving as a
variable to be used by the
robot
Fill the Robot’s input D&S team A form will be launched to Human Error
form be filled with requested Possibility
information which will then
be saved as variables for the
robot
Access SDM team Robot The Power Apps based N/A
ticketing tool ticketing tool is accessed by
the robot.
Fill the required fields | Robot Robot fills all required fields | N/A

with the provided
information

with the information
provided by the requestor.
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11
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14

Attaches the previous
saved email

Submit the ticket to
SDM team

Retrieve Ticket ID and
send to the requestor

Request Fulfillment

Send completion
status to the
requestor

Robot

Robot

D&S team

SDM team

D&S Team

4.5.1. TO-BE Process Modelling

The email containing request
information and (if that is
the case) the corrections, is
attached by the robot.

Robot submits the ticket to
SDM team.

The Ticket ID is retrieved and
sent in the email chain to
the requestor.

A period of 72 working hours
is allowed to the ticket to be
fulfilled by SDM team.

The completion status of the
request is communicated to
the requestor.

N/A

N/A

N/A

N/A

N/A

Building upon the foundation established in chapter 4.4, this section focuses on modeling the

future state, or TO-BE process, using BPMN 2.0. The TO-BE modelling phase is pivotal as it envisions

optimized workflows and improved outcomes based on identified opportunities and insights

gathered by redesign with heuristics, performed in the beginning of chapter 4.5. Based on Table 14,

the TO-BE model was designed and is exposed on Figure 8 below.

Das Team

Vendor Creation inta organization's system

Figure 8 -BPMN 2.0 Model - TO-BE (Prepared by the author)

For better reading, Figure 8 is also available in Annex 1.
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4.5.2. Manually Performed tasks

Following the conceptual design of the TO-BE process this chapter shifts focus to the practical

implementation. The reasons and comments for manually performed tasks is detailed in Table 15,

emphasizing a hands-on approach to simulate real-world scenarios. The significance of this practical

exposing exercise is underscored, as it provides insights into operational feasibility, resource

requirements and potential barriers to successful implementation, aiming to bridge the gap between

theoretical design and practical application.

Table 15 - Manually Performed Tasks

Activity

Reason

Comments

Send the request information
to the D&S Team inbox

Open the request and analyze
the request type & Validate
the request information &
Send an email to validate
request information & Corrects
information

Save requestor’s email in .msg
format

Fill the Robot’s input form

Retrieve Ticket ID and send to
the requestor & Send
completion status to the
requestor

Request Fulfillment

It is up to the requestor to make
the request by sending an email
to the inbox shared by the D&S
team.

These tasks must be performed
by a Human as they required
critical thinking and evaluation.

The access to the shared inbox of
the organization is confidential.
Due to data privacy reasons, the
management did not allow the
robot to have access to it.

The input must be provided by a
Human to later be used as
variables to the robot.

The access to the shared inbox of
the organization is confidential.
Due to data privacy reasons, the
management did not allow the
robot to have access to it.

This task is performed by
Supplier Data Management
Team entirely (Process
Intervenient).

Only D&S Team has access
toit

The used technology will not
cover NLP.

Only D&S Team has access
toit

The email is a non-
structured request, and the
used technology will not
cover NLP.

Only D&S Team has access
to it

Lack of knowledge of the
process
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4.6. AUTOMATION — RPA

The Ticket-to-Resolution process entails handling 330 monthly requests. Commencing upon
receipt of an email in the shared inbox of the D&S Team, this process addresses unstructured requests,
which may vary in format but must contain essential information.

Essential Information:

e Supplier Legal Name: The legal name of the vendor.

e Supplier Country: The base country of the vendor.

e System: The organization’s internal system used for vendor creation.

e Organization’s Country: The country of the internal paying entity (since the organization is
multinational).

e Organization’s Company: The company code of the internal paying entity.

e Supplier Contact: The person of contact at the vendor’s end.

e Business Approver: The individual responsible for approving the vendor creation process.

e Organization’s Primary Contact: The liaison between the organization and the vendor.

e Market: The region where the supplier is based.

e Master Category: The master procurement category.

e Category: The vendor’s services/products category.

e Purchase Organization: The internal paying entity code.

Attachment Requirement: Additionally, adherence to internal protocol mandates attaching an
Excel form containing supplier details, such as bank information, VAT number, and other pertinent
data, to the request email. This Excel file must accompany the request for vendor creation.

Following the provision of all required information, the D&S Team proceeds to utilize PowerApps
to fill in the fields of the ticket.

This referred process, as exposed on chapter 5.2.5 in Table 13, takes on average 4 minutes to be
performed and has an inherent risk of Human failure.

As the TO-BE model, detailed on chapter 5.2.8, this process will be now performed by a robot.
In the next chapters the design of the RPA will be elaborated.
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4.6.1. Input Form

In the pursuit if enhancing operational efficiency and automating business process in procurement,
this chapter, and the following ones, delves into the creation of the automation using UiPath resources.

The development of an input form marks the initial step towards streamlining data entry
facilitating seamless interaction between users and automated workflow.

The significance of creating tan input form is underscored as it aligns with the objective of reducing
manual effort mitigating human errors.

The form was built to be filled with the required information, in specific fields, which will then be
saved as variables for the robot (Figure 9 and Figure 10). The input is later inserted into dialog box by
D&S Team or by the requestor (in a future state) with the exposed layout in Figure 11.
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| (= 1 input Dislog
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Figure 9 -Input Dialogue set-up (1)
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Figure 10 -Input Dialogue set-up (2)

In Figure 11, the user-view of the Input Dialogue box is exposed. It is possible to acknowledge
that the fields have clear instructions regarding the necessary information to input.

[ Step 11 X Wi Step 1 x

Category
Vendor's Legal Name
) GCE - People Services
) GCA - Facility Services
() GCK - Professional Services

o ] [ o |

Figure 11 -Dialog Box layout examples
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4.6.2. Save the latest email as a variable

As mentioned in Chapter 5.2.9, accessing the D&S Team's Outlook shared inbox directly is not
permitted due to data privacy and confidentiality concerns. To address this, the Team must first save
the email to a local folder. Then, the automation process will incorporate the email into the workflow.

In Figure 12, it is exposed the building of the condition that allows the robot to bring from the
designated local folder, the latest saved file path and store it as a variable to be later used.

Two variables were created to perform this task as clarified in Table 16.

Table 16 - New Variables creation

Variable name Variable Type Default value
latestFileDate System.DateTime 01/01/1753
latestFile String N/A

In table 17, the used VB code is demonstrated.

Table 17 - VB code demonstration

Activity name Sub-activity name VB code

IF Condition CurrentFile.CreationTime > latestFileDate
Set Variable Value Save to latestFile

Set Variable Value Value to save CurrentFile.FullName

Set Variable Value (1) Save to latestFileDate

Set Variable Value (1) Value to save CurrentFile.CreationTime
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| [ 13 For Each File in Folder

For each
N [CurrentFile

Created date newest first v

Condition *

CurrentFileCreationTime  greater the .

atestFile D = & [CurrentFile) Full h...

x) 13.1.2 Set Variable Value TR
Save to Value to save

{} latestFileDate D = CurrentFile.Creation ..

Figure 12 -Retrieving latest email from local
folder

4.6.3. Use browser application and perform activities

In this chapter some of the performed key automation activities within UiPath are exposed and
described with focus on its applications and integration within the automation workflow. Specifically,
delving into the Click, Type Into, Keyboards Shortcuts and Delay activities, elucidating their roles in
pursuing accuracy and scalability in the business process.

The “Click” (Figure 14), “Type into” (Figure 15), “Keyboards shortcuts” (Figure 16) and “Delay”
(Figure 17) activities were used inside the “Use Browser Chrome” (Figure 13) activity.

The “Use Browser Chrome” activity sets the context for subsequent actions to be performed within
a Google Chrome browser window.

The “Click” activity serves to simulate a mouse click on specific User Interface elements within the
web browser application. It is instrumental in interacting with buttons, links, checkboxes, and other
clickable elements triggering actions or navigating through interfaces.
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o Last run successful

v
| 4 14 Use Browser Chrome: Production_Supplier form - Power Apps

»

Browser URL *
{} https://apps.powerapps.com/play/e/default-5d4717... ' @

»

| &5 14.1 Click '"New Vendor'

Sel & the request you want to u =
[©)
)| New Vendor | (O) Existin

N Qiinnline Nuinlifinatinn Mhad
Click type Mouse button
Single v Left v

|
Figure 13 -“Use Browser Chrome” Activity example

\ 4
| &5 14.5 Click 'Supplier Country * DR
Supplier Legal Name*® I Supplier Legal Name J —_—
ElpplisrCuun‘rry' ﬂ--..... Ty i
= | Confirm (Enter) -
Click type Mouse button
Single v Left v
v

Figure 14 -"Click" Activity example

The “Type Into” activity facilitates the simulation of keyboard input by sending keystrokes to
specified User Interface elements, employed for entering text, or in this use case, variables
previously saved entered in the input dialog, within applications or web forms.

v
| E‘b 14.6 Type Into 'Supplier Country *' A
Supplier Legal Mame™ l Supplier Legal Name —
Supplier Country * Eia SURPGT COUNIY
Alghanistan
Type this @ Standard () Secure
{1 Vendors_country O O®
Empty field before typing Click before typing
Single line [End, Shift+H v Single v

Figure 15 -"Type into" Activity example
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The “Keyboard Shortcut” activity enables the automation of keyboard combinations within
active applications. Used extensively in this workflow to perform actions that are typically executed
via keyboard shortcuts.

I
v

| E% 147 Keyboard Shortcuts P A

0 Chrome: Production_Supplier form -... =
® Record shortcut v

Send key combination *

oo oo #] e

Figure 16 -"Keyboard Shortcuts" Activity example

The “Delay” activity introduces a pause in workflow execution for a specified duration,
measured in milliseconds. This activity is essential for managing timing requirements within
automation processes, allowing synchronization with application loading times or external process
dependencies.

»

| (@ 14.34 Delay
Duration *

00h 00m 02.000s

<>
C)

Figure 17 --"Delay" Activity example
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5. DEMONSTRATION

The aim of this chapter is to demonstrate how the artifact can be utilized to solve problem
instances through methods such as experimentation or proofs. Essential resources include in-depth
knowledge on effectively applying the artifact to address the previously defined problem (Eekels &
Roozenburg, 1991; Peffers & Tuunanen, 2005).

5.1. CyCLE TIME USING FLOW ANALYSIS

To calculate the Cycle Time of the process, the calculation method proposed by Dumas et al.
(Dumas et al., 2013) was used where ‘T’ is the time spent carrying out the activity or “ the set of tasks
with an index i” and define:

CT = ZTL'

i=1

For XOR-block Dumas et.al (2013, p257), where ‘p’ is the probability of passing a certain point in
the circuit, defined:

n

CT = Zpi X Ti

i=1
For AND- block Dumas et.al (2013, p258) defined:
CT = Max (T1,T2,..Tn)

For Rework block Dumas et.al (2013, p260), where ‘r’is the rework probability, defined:

Thus, using the time averages indicated when the process was analyzed for 330 monthly requests,
and considering activity #12 in exposed in Table 13 as 48 hours the AS-IS process execution time is:

CT =(0) #1 + (30 seconds) #2 + (60 seconds / 1 —0,35) #3 + (60 seconds x 0,35 + 30 seconds x 0,65)
#4, #6 + (15 seconds) #7 + (240 seconds) #8 + (15 seconds) #9 + (0) #10 + (48 hours) #11, #12 + (60
seconds) #13 = 493 minutes + 48hours = 48 hours, 8 minutes, and 13 seconds.

Calculating now the after-automation Cycle Time, considering Table 14 as a reference, taking into
consideration that the robot takes 20 seconds to perform all the scheduled activities and that activity
#13 in exposed in reference table as 48 hours, the TO-BE process execution time is:

CT =(0) #1 + (30 seconds) #2 + (60 seconds / 1 —0,35) #3 + (60 seconds x 0,35 + 30 seconds x 0,65)
#4, #6 + (20 seconds) #7, #8, #9, #10, #11 + (48 hours) #12, #13 + (60 seconds) #14 = 48 hours, 4
minutes, and 3 seconds.

If we disregard the activity performed by SDM team, which is not actually part of the D&S Team
scope, we have the results exposed in Table 17.
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Table 18 - Cycle Time Results

Cycle Time before heuristics and automation (1) 8 minutes and 13 seconds (493 seconds)

Cycle Time after heuristics and automation (2) 4 minutes and 3 seconds (243 seconds)
Monthly requests # (3) 330
(3)x(2) 45 hours, 1 minute, and 30 seconds

(162 690 seconds)
(3x(2) 22 hours, 36 minutes, and 30 seconds
(80 190 seconds)

Monthly cycle time difference 22 hours, 25 minutes (82 500 seconds)

We can state that this new process is set to save up to 82 500 seconds in the process monthly
which is 22 hours and 25 seconds.

It is possible to assume that the gap between the Cycle Time before heuristics and automation
and after heuristics and automation increases, as the monthly requests’ also increases, as exposed on
Chart 1.

This demonstrates the flexibility of this proposed solution.

Cyce Time gap comparison
250000
200000
150000

100000

Seconds

50000

0
0 100 200 300 400 500
# Requests

—@— Cycle Time before heuristics and automation (seconds)

Cycle Time after heuristics and automation (seconds)

Chart 2 - Cycle Time gap comparison.
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6. EVALUATION & DISCUSSION

In this chapter, the aim is to evaluate how well the artifact solves the identified problem by
comparing the desired outcomes with the actual results obtained from using the artifact (Eekels &
Roozenburg, 1991; Peffers & Tuunanen, 2005).

Focus groups are commonly used in various research fields to explore new ideas. Design science
research consists of two main phases: developing an artifact and evaluating it. A design researcher not
only creates an artifact that serves a practical purpose but also demonstrates that it effectively
addresses a real problem (Hevner et al., 2004).

In this chapter, a field test of the design artifact will be conducted using Confirmatory Focus Groups
(CFGs). This approach will help verify the artifact's utility in real-world applications.

6.1. FORMULATE RESEARCH QUESTION

In this phase, confirmatory focus groups’ (CFGs) research questions that will be asked to assess
the utility of the designed artifact in a field setting are formulated.

The goal is to cover the objectives exposed in Table 18.

Table 19 — CFG’s Objectives

Objective 1 Understand the artifact’s utility in the daily work tasks.
Objective 2 Understand the artifact’s viability.
Objective 3 Get any criticism and/or suggestions

Based on the defined objectives, 3 research questions were formulated as described in
Table 19.

Table 20 — CFG’s Research Questions
RQ1 Do you find the proposed framework useful? Why or why not?

RQ2 Would you consider implementing the proposed framework? Please explain
your reasons.

RQ3 Do you have any recommendations or suggestions for improving the proposed
framework?
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6.2. IDENTIFY SAMPLE FRAME AND MODERATOR

Given that the D&S Team consists of 5 members, the author of this dissertation decided to
conduct a single session gathering all the team. The sample frame is detailed in Table 20.

Table 21 — CFG’s Sample Frame

Groups Number 1

Group Size 5

Source of participants Digital & Support Team - P2P Department
Moderator Dissertation’s Author

6.3. QUESTIONING ROUTE DEVELOPMENT

The Confirmatory Focus Group was conducted via Teams meeting, with 5 members of the Digital
& Support Team and will have a duration of 45 minutes.

The topics to be discussed will be ordered by importance, and within those topics, the questions
will be ordered from general to specific as referred in Table 19.

As a first interaction, the artifact will be triggered and showed to the group. Following this first
interaction, the questions will be performed, and the answers will be reported.

6.4. RESULTS AND DISCUSSION

The focus group meeting provided a wealth of insights regarding the proposed framework. This
section synthesizes each participant's responses to the research questions outlined in Table 19. For a
complete record of the meeting, including detailed discussions and individual comments, please refer
to Annex Il

Concerning Research Question 1 - Do you find the proposed framework useful? Why or why not?

Consensus: The framework is considered very useful by all participants.

The proposed framework was considered by unanimous voting as useful. Reasons such as
efficiency, clarity and automation used makes it reduce the workload to D&S Team. The framework
reduces back-and-forth emails and automate the field filling which saves time as per consensus. The
current used tools were compared, and it was concluded that the proposed framework is more
responsive and user-friendly compared to existing tools.

Detailed feedback:
One participant specifically pointed out that the framework would eliminate the need for

vendor creation requests via email, thus reducing the workload on the D&S Team. Other participant
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mentioned that the automated process would allow team members to focus on checking and verifying
information rather than spending time on manual data entry.

Overall, the feedback was overwhelmingly positive, with participants appreciating the
potential of the framework to enhance their workflow and reduce operational inefficiencies.

Concerning Research Question 2 - Would you consider implementing the proposed framework? Please

explain your reasons.

Consensus: All participants would consider implementing the proposed framework.

By unanimous opinion, the proposed framework should be implemented. Reasons such as
value addition and future use were mentioned. Participants also expressed strong support, indicating
a consensus agreement on its potential benefits. Notably, a desire among participants to use the
framework in their daily operations was registered, suggesting a high level of acceptance and readiness
for adoption.

Detailed Feedback:

One participant emphasized that the framework seemed to offer a clear value-add to their
current processes, making it worth considering for implementation. Another participant agreed,
expressing confidence in the framework’s potential benefits, and stating that they would like to see it
in use as soon as possible. The unanimous agreement and positive outlook on the framework’s
implementation reflect its perceived utility and the participants’ readiness to adopt it.

Concerning Research Question 3 - Do you have any recommendations or suggestions for improving the

proposed framework?

The participants suggested to add a “Comments” section as an input field to be later reflected
in the PowerApps form to provide additional information when necessary. There was a concern about
requestors properly filling the required fields. It is suggested to make the process as intuitive as
possible to ensure accurate and complete information. Some participants also recommended further
developing the tool to enhance its functionality and address any potential issues that might arise from
improper field completion.

Detailed Feedback:

One participant noted that the framework should include a "Comments" field to allow for
additional input, which could be crucial for certain requests. Another participant mentioned that while
the framework makes it obligatory to fill in required fields, it should also guide users on how to fill
them correctly to avoid errors. The recommendation for further development was seen as a proactive
approach to ensuring the tool remains effective and user-friendly over time.

As a result, it is possible to say that the participants recognize the proposed framework
benefits. The proposed framework was met with unanimous support, with participants keen on seeing
it implemented and further refined. The positive reception and constructive feedback provide a solid
foundation for moving forward with the framework's deployment and continuous improvement.
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7. CONCLUSIONS AND FUTURE WORK

By the application of the proposed framework, the process has become faster and more efficient
due to the created innovation accelerator, decreasing substantially the Cycle Time of the same. The
feedback collected at Evaluation phase suggest a high level of acceptance of the created automation,
among the target team.

It is important to refer at this point, that all objectives previously defined in this project were
reached.

7.1. SYNTHESIS OF THE DEVELOPED WORK

By applying a Systematic Literature review strategy, that allowed the author to narrow the search
scope and defining the research topic, it was revealed a consensus among researchers regarding the
transformative potential of digitizing procurement processes as well as a potential for synergies
between RPAs and BPM in leveraging procurement processes.

By deploying the Design Science Research methodology, an artifact was built having as an output
an automated process in organizational context.

This project began with the goal of helping the D&S Team to enter the world of RPAs. This team
has a great amount of manual workload, so decreasing it by automating it, was an objective. The
chosen process was considered the one that is critical, which have the most requisitions, and the one
who have the most manually repetitive tasks: a Ticket-to-Resolution process of Vendor Creation into
a company’s system in the Procurement Department (Procure-to-Pay).

In order to understand the process that the targeted team had in hands, the author was
completely responsible to running it manually, daily. In this way, the author managed to have a strong
AS-IS design defined using BPMN 2.0 . Before automating any process, it is necessary to optimize it,
and the proposed framework takes this statement into account. A TO-BE process was designed, and 4
Redesign Heuristics used in Business Process Management were taking into account at Task, Flow and
Process Level. The final TO-BE process became faster and more efficient — the proposed framework is
set to save up to 82 500 seconds, in the current process, monthly, which can be translated into 22
hours and 25 seconds of savings on cycle time.

Using UiPath software, it was possible to reflect the TO-BE process into reality and to build the
proposed automation of the optimized process. Activities such as “Type into” and the creation of
variables using VB code were used to create it.

The feedback collected at Evaluation phase with the use of a Confirmatory Focus Group (CFG),
was self-explanatory, allowing questions such as “Would you consider implementing the proposed
framework?” being replied with positivity and desire among participants to use it in their daily
operations as soon as possible.
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7.2. LIMITATIONS

Referring to limitations of the present developed work, it is important to refer that the artifact
was staged and is still in pre-production phase. Some recommendations gathered in the CFG must be
taking into consideration and later implemented. Future work needs to be developed.

The economic strand in terms of actual savings was not concluded, therefore not demonstrated,
once this evaluation can’t be performed in production state, only once in published state of the
artifact. The inexistence of comprehensive RPA evaluation metrics in this context revealed as a
limitation.

Even though the Exploratory Focus Group was constituted with former D&S Team members and
all current D&S Team members, and that the possibility to find more members that have worked with
the proposed process to be optimized and automated was low given that they have leaved the
company, the small number of participants (5) and small number of groups (1), was a limitation in
Evaluation phase.

The secrecy of the company’s data and participants identification was limited by the management
itself.

7.3. FUTURE WORK

Regarding challenges and future work, one factor to be consider is the Change management. Even
though there was a high acceptance of the proposed artifact by all the targeted team members, the
change of work habits and ways of doing, must be addressed correctly and phased in order to
successfully implement the proposed framework into the organization.

In terms of future work to be developed, the author wants to incorporate Natural Language
Processing (NLP) into the workflow, decreasing the need of most of the manual inputs, ultimately
decreasing even more the cycle time of the same.

The fact that the artifact is still on developing stage, didn’t allowed to apply it in real-life scenarios
neither to collect financial data from it, so it was considered that it should be done as a future work.

The performance of more and bigger Focus Groups will be held in the future.
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ANNEXI

BPMN 2.0 Model - AS-IS (Prepared by the author)
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BPMN 2.0 Model — TO-BE (Prepared by the author)
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ANNEX I

Focus Group meeting transcription

Participants

D&S Team member Operational Sourcing Specialist 1
D&S Team member Operational Sourcing Specialist 2
Ex - D&S Team member Sourcing Specialist 1

Ex - D&S Team member Sourcing Specialist 2

Ex - D&S Team member Sourcing Specialist 3

Moderator Simao Santos (Author)

( after artifact demonstration)

Sourcing Specialist 1: Simao, thank you for this demo. I'm really impressed. First, this is really great.
So, congrats on what you did. | wanted to ask you, how will it work? | mean, for example, from the
beginning we receive the request. I'm just thinking you received the request through email. Or, uh,
would it work, the requesters have to go to a certain platform and fill all those fields that you were
filling in? Or | didn't really understand that part? So how? How would the requesters start from their
end? And then from ours?

Moderator: The idea would be to publish on UiPath Orchestrator and form there, there would be no
need for vendor creation request via email anymore, and both requestors and D&S Team members
would use it, decreasing the workload on D&S team with regards to this type of ticket request.

Well, | can then start with pre-defined research questions.
Do you find the purpose framework useful? Why and why not?
Sourcing Specialist 1: Yeah, | think in terms of what we get from the requesters, it's much easier.

We don't have to go with back-and-forth emails and you're really asking for the required information
which we need to fill in. So, in this sense is definitely useful. | assume they would be obliged to fill in
these fields. Sometimes it can happen that they are not sure of what to put in the fields and in those
cases D&S Team is there. Maybe you can add a “Comments” filed button to input into the form? Having
this said, having this done automatically or right there for them to fill in, it's right on point. And | mean,
it's helpful in the in this way and yeah, definitely the fact that this is shown there for them and that we
need that information is much more clear. | have one other question. Where would they upload the
form the suppliers email? How would that work?

Moderator: Yeah, they would save the email into a folder in their own computer and this will
automatically bring the latest email saved to the workflow and attach it to the form.
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Sourcing Specialist 1: Yeah. Overall, my opinion is definitely this would be helpful. | mean, it’s clearer
and faster since the fields are being filled in automatically so we can end. While that's done, we can
just be checking and double checking in case anything else is required. But | mean it's pretty simple
and the and | think it would be helpful this being done automatic in instead of manually.

Moderator: Thank you for your feedback.

Operational Sourcing Specialist 1: | like it. | think it's a really good idea and it's going to be a lot faster.
Just implement and create the vendor. | hope this will be implemented. And | agree that, if possible, a
comments section should be implemented. | really like it.

Sourcing Specialist 2: It's definitely a more responsive than the power apps that we use like that
website isn't very user-friendly. | think that this app is easier, like it's less frustrating sometimes when
you have a lot of requests. It gets frustrating because it lags a lot and all that, so here you can solve
those issues.

Sourcing Specialist 3: | think it is very useful app that you have built. Also, it is a time saving interface.
So yeah, | think you should go ahead with it.

Operational Sourcing Specialist 2: So, | like the idea it this tool looks like an Excel macro for Windows.
It's very good what you can create this. | like the idea.

| just get a bit afraid how Catarina said and about the person that's filling the field must fill it properly
and sometimes we know that even the requestors don’t know what they want.

So yes, at least with this option, the requestors must be able to know what they want. So, it will make
them more interested to have the right information, so | think it would be good at this point.

And | think with more development on this tool, it would be a good idea to implement it to would be
faster and avoid the kind of creation that we have today. Please proceed and provide it to me!

| think it has a future and | would like to use it.

Moderator: Well, that's a lot of inputs. Thanks a lot! So, | guess we have replied to our third question
also, which was: “Do you have any recommendations or suggestions for improving the proposed
framework?” so let’'s move on to the second question. And the second one is the only one that remains.
Would you consider implementing the proposed framework? And please explain your reasons.
Sourcing Specialist 2: Yeah, definitely. It seems like a value add to the current process, so | think it's
worth considering for sure.

Sourcing Specialist 1: Yeah, | agree.

Sourcing Specialist 3: Yes, totally.

Operational Sourcing Specialist 1: Yes, for sure.

Operational Sourcing Specialist 2: Please do so!

Moderator: OK, then we can finalize this focus group. | have gathered all your feedback, and | will
transcribe it. Of course, | will not put your names into it because of confidentiality reasons. Once again
Thank you very much for your availability to participate on this Confirmatory Focus Group and talk to

you soon.
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