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This master’s thesis aims to deepen the understanding of robotic process automation (RPA) 

solutions’ potential in a public procurement process in the case study’s context. The study’s 

background theories cover the public procurement procedure’s relevancy in shaping the public 

procurement process, digitalization as an enabler, a wide range of complementing theories on 

RPA solutions, and the other technical alternatives to evaluate RPA solutions’ potential. 

 

The empirical research is based on the data collected through the use of the participant obser-

vation method as an organization’s employee and has been used to formulate a process map 

of the public procurement process based on the SIPOC model, which is analyzed based on 

the established background theories to evaluate RPA solutions’ potential. 

 

Despite high mount digital interaction, the public procurement process in the case study’s con-

text can be considered to have limited, narrow, and small in the potential to be automated with 

RPA solutions, with (13) operational tasks, representing 11,9 % of all the operational tasks in 

the public procurement process, having the potential to be automated.  
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Tämän tutkielman tavoitteena on saavuttaa syvempi ymmärrys ohjelmistorobotiikan (RPA) rat-

kaisujen potentiaalista julkisen hankintatoimen prosessissa tapaustutkimuksen kontekstissa. 

Tutkimuksen taustateoriat kattavat julkisen hankintatoimen menettelyjen merkityksen julkisen 

hankintatoimen prosessin muokkaajana, digitalisaation mahdollistajana, laajan joukon RPA 

ratkaisuja kattavia teorioita, ja muita teknisiä vaihtoehtoja RPA ratkaisujen potentiaalin arvioi-

miseksi. 

 

Empiirinen tutkimus perustuu osallistuvan havainnoinnin kautta kerättyyn tietoon organisaation 

työntekijänä ollessa ja käytetty julkisen hankintatoimen prosessin prosessikartan muotoilemi-

seen SIPOC mallia hyödyntäen, jota on analysoitu perustaksi luotujen taustateorioiden avulla 

RPA ratkaisujen potentiaalin kartoittamiseksi. 

 

Huomattavasta digitaalisesta vuorovaikutuksesta huolimatta, julkisen hankintatoimen prosessi 

tapaustutkimuksen kontekstissa voidaan todeta olevan rajattua, kapeaa ja pientä. (13) opera-

tiivista tehtävää, edustaen 11,9 % kaikista operatiivisista tehtävistä julkisessa hankintatoimen 

prosessissa, omasivat potentiaalia tulla automatisoitaviksi. 
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1. Introduction 

 

Amidst today’s digital world, we constantly search for new ways of using technological know-

how, adopting emerging technologies in a search of being more competitive and efficient. It 

has, is, and will continue to be a race of developing new tools, applications, systems, and other 

methods in an evolving digital landscape, where the old make way for the new and ruins of 

past solutions are left to exist as a legacy for innovations that came before. Yet another chapter 

in this never-ending journey of exploring the technical marvels and potential they have in 

changing our world. 

 

Technology is rapidly changing society and in the modern business world, you cannot avoid 

processes that are performed using several different technology platforms and software. Thus, 

while the business never changes, the different business processes in daily operations have 

gone through enormous changes as digitalization has accelerated during the last few decades 

and intertwined itself in almost every aspect of working. As of now, I will be adding my page to 

the chapter known as “robotic process automation” (RPA), as this study takes a deeper look 

into this technology and how it could be potentially utilized in a public procurement process, in 

a Finnish municipality's context. The RPA, as another technological solution, has gained a lot 

of ground in the past decade and has, yet again, created another paradigm on what should be 

done by humans and what should be automated. 

 

RPA solutions have been a focus of a lot of corporate attention in the last few years due to the 

possible cost-efficiencies they represent (Đurić et al. 2018). RPA refers to predefined programs 

that perform processes, functions, and operational tasks in one or more separate systems 

according to predefined rules (IEEE SA - Corporate Advisory Group 2017, 11; Devarajan 

2018). With more intelligent adaptations existing in the realm of artificial intelligence (Brigo et 

al. 2016; Chakraborti et al. 2020). Overall, the main attraction of RPA solutions is its capability 

as separate software that automates tasks in various business processes previously per-

formed by other means of labor. They are also seen as cheaper and faster than traditional 

automation and the other substitutive information technology (IT) solutions (Fung 2014). The 

various RPA solutions are evolving to be significant players in the field of doing business, but 

even though the benefits and potential of automation are recognized widely, organizations 

are still struggling to understand and leverage the long-term potential of automation. 

(Chappell 2016; Đurić et al. 2018; Gartner 2019a; Holmukhe et al. 2019; Madakam et al. 2019) 

This struggle originates from many different sources. While the favorite sound any organization 

wants to hear comes in tunes of “efficiency, cheaper, and faster”, the answer to the problem 
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which the RPA solutions offer is often tailored and full complexities that only apply to any given 

organization. Maybe it is not as simple as it first seems. 

 

 Background 

 

I have a personal tendency for optimizing things, in my own life and outside of it, and I see 

technology being a great way of making people’s lives better on many fronts and being a me-

dium for such optimization. Digitalization has already brought tremendous added value and 

efficiency to the world, and in the Finnish municipality's context, it means saving taxpayers’ 

funds and improving society’s well-being if done right. Too often though, digitalization seems 

to be a self-given buzzword, as if just having it would be enough to automatically improve 

things. And as digitalization has accelerated, it certainly has not become any easier to find a 

perfect fit for the completely different digital environments that the organizations have man-

aged to cumulate over the years. For related reasons and many more, you do not have to look 

too far for unproperly planned IT projects that have not ended up being what was vaguely 

visioned. So, when I was introduced to this idea, the idea of utilizing RPA solutions in a public 

procurement process, I thought we could do things a bit differently and plan a bit first before 

running into the battle, and possibly carrying on with the implementation. 

 

The use of RPA solutions in the upstream of procurement activities seems to have gone under 

less attention than the activities of those downstream. Van Weele (2014, 8, 43) referred to 

these upstream activities in his models as “tactical purchasing” or “sourcing”, which will be 

explored further later in the study, but the point remains. The use of RPA solutions, rightfully 

due to their nature and capabilities, seems to be leaning more towards the downstream activ-

ities where the traditional subfields of supply management such as contract management, sup-

plier management, ordering and logistics, and the information management tied to these sub-

fields. The upstream activities in the context of public procurement seem to go under even less 

notice and the stricter frames of public procurement procedures also ought to create an even 

more consistent environment for RPA solutions to perform, and thus, this research gap in-

trigued my interest with a very little preconception of what the final answer would be.  

 

 Research problem and objectives 

 

Saunders et al. (2015, 44-46) state that a research problem and the aim to solve, a clear 

research objective is required to act as evidence of clear purpose and direction of the research 

to solve the research problem. 
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“Plan for what it is difficult while it is easy, do what is great while it is small”. 

 

This quote from Sun Tzu in “The Art of War” very much reflects the manner of the approach I 

have chosen for this master thesis and what I wish to achieve with it. Most of all, this study 

focuses on contributing to the research done on the role of supply management, and more 

accurately, on the role of public procurement in a Finnish municipality, how it operates, and 

whether the RPA solutions can act as a source of value in optimizing and improving the public 

procurement process in its context. My wish is that this master thesis acts as a justified “Go - 

No go” decision for the case organization at hand, is a point of reflection for those wishing to 

systematically explore the use of RPA solutions in their own public procurement processes, 

and a scientific study to create a greater theoretical as well as practical understanding of RPA 

solutions’ potential in the said context.  

 

The goals of research have to exist on a more defined level though. As Saunders et al. (2015, 

42) state, the importance of clearly defined research questions cannot be overemphasized, 

and through them, the researcher communicates what he or she wishes to study, what issue 

or the problem is, how the research done seeks to find out, explain and answer the research 

questions places. The goals of this master thesis have been refined into a (1) main research 

question, to which finding an answer is supported by (3) additional supportive research ques-

tions. 

 

Main research question: 

 

What operational tasks have the potential to be automated in a public procurement process 

with RPA solutions? 

 

The main research question aims to answer which and to what extent the operational tasks 

found in the public procurement process, in reflection with empiric data gathered in this study, 

have the potential to be automated with RPA solutions. 

 

Supportive research question 1: 

 

What are the main factors that hinder and enable the RPA solutions' potential in a public pro-

curement process? 

 

The first supportive research question contemplates the hindrances and enabling factors ob-

served during the study, as they aid in analyzing why there was, or was not, the potential for 
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RPA solutions in the public procurement process based on established theory and observa-

tions made during the empiric part of the research. 

 

Supportive research question 2: 

 

What alternative methods and technical capabilities should be considered alongside RPA so-

lutions? 

 

The potential of something should always be reflected against the other possibilities that exist 

to fulfill the same or a similar need. In this case, the other comparable and complementary 

technical solutions’ capabilities and their competitiveness against rudimental capabilities pos-

sessed by manual labor. To answer whether the RPA solutions have the potential to replace 

or outperform the other options, it is paramount to understand the significance and the substi-

tutive nature of the other close alternatives as well. 

 

Supportive research question 3: 

 

What main processes, subprocesses, and operational tasks does a public procurement pro-

cess consist of? 

 

To study RPA solutions potential in a public procurement process, the process itself needs to 

be defined and dissembled into quantifiable activities for the analysis to occur, and thus, this 

study seeks to formulate a framework representing the main processes, subprocesses, and 

operational tasks of which the public procurement process consists of. 

 

 Outline and limitations of the study 

 

Along with the specified research questions, a research framework has been composed to 

support the study, set limitations, and to further clarify its research goals. According to Tuomi 

& Sarajärvi (2002, 18), the purpose of a research framework can be considered to be to de-

scribe the different concepts of the research and the meanings between them. Its formation is 

guided by what is already known about the phenomenon, as well as what the chosen research 

methodology is. 

 



14 

 

 

 

Figure 1. The research framework 

 

Figure 1. above illustrated the research framework of the study and it has a few main compo-

nents conjoined to it. First of all, the public procurement process will be limited to the actions 

present and argued upon in the established theory, and to that accord, what this study will 

consider as the extent of the public procurement process to be. The study will examine the 

public procurement process as a complete multistep process and divide it down into smaller 

unique sections in line with the chosen process mapping tool. With the support of the collected 

empirical data, the public procurement process has been defined and modeled based on the 

SIPOC model, resulting in (4) main processes visualized as individual SIPOC diagrams parallel 

to each other. The (4) main processes consist of subprocesses and the operational steps to 

complete them. In other words, operational tasks are descriptive of the more detailed actions 

occurring in the public procurement process. These operational tasks will then be subjected to 

the analysis, with the founding support deriving from the established theories of this study, to 

determine whether the said operational tasks can be potentially automated through the use of 

RPA solutions, or through the use of other considered alternative methods. 

 

The recognized “potential” acting as the justification and as a key performance indicator for the 

study is based on established theory and the subjective view of the researcher’s findings. The 

goal, as the first step of the implementation process, is to analyze and evaluate the compati-

bility of the public procurement process and to what extent the public procurement process 

could potentially be automated with the capabilities of RPA solutions, while also considering 
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the presented alternative methods’ capabilities as well. This study will act as an initial screen-

ing before committing more resources to the cause and moving forward with the implementa-

tion. As the impact of deploying the RPA solutions or the alternative methods is evaluated 

subjectively by the researcher, it should not be considered as definitive evaluation, as this 

would also require a separative quantitative assessment. Including but not limited to the costs 

of implementation, time, budget, other available resources, organizational factors, and other 

related factors tied to the operational tasks and overall RPA solution’s lifecycle costs, which 

should also be compared to the alternative methods and similar costs tied to them. Thus, one 

of the secondary goals of the study is to justify the “Go - No go” decision for the case organi-

zation to proceed to a more detailed assessment of recognized operational tasks with potential 

for automation, and thus, such quantitative assessment is still to follow and not to be within the 

frames of this study. 

 

As some of the key limitations of this study, the defined public procurement process of the 

study is based on the collected empirical data. As a case study, the modeled public procure-

ment process has been built from the case procuring entity’s perspective and is based on 

specific procurement unit’s operations. The purpose of the study is not to analyze other possi-

ble factors that may affect but fall outside the scope of the public procurement process, as it is 

solely defined from the case procuring entity’s perspective. The public procurement process 

will not include the multitude of processes existing, for example, in the business sectors, finan-

cial department, or supplier’s side, despite them having several interactions in the public pro-

curement process. However, their possible existence and impact on the studied phenomenon 

are recognized and considered when drawing the more widely ranging conclusions and con-

sidering the studied public procurement process from the paradigm of whole public procure-

ment. Due to the nature of the case study, making generalizations on the public procurement 

function in the conclusions made is not excluded, but it is not the main purpose of the study 

itself. 

 

The analysis is also solely focused on the current state of the public procurement process, and 

thus, the study will not try to enable the use of RPA solutions by altering the public procurement 

process in the context it exists, for example, by suggesting alterations to the currently existing 

business process or system environment. The alternative methods will be suggested as an 

option if the capabilities they possess serve to fulfill the operational tasks, but never to enable 

the RPA solutions as a substitute. Not having this limitation would essentially remove the pur-

pose of utilizing RPA solutions, as the public procurement process and the supportive system 

environment could be altered to no extent to make RPA solutions viable. This also contradicts 

the motives of utilizing RPA solutions’ core competencies lying in adapting to the shortcoming 
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of the existing system environment, as the study will elaborate later. Thus, while reengineering 

the public procurement process remains a possible measure and line of action to take, the goal 

of this study is not to suggest or plan for it. Although, the results of the study freely be used as 

a basis for arguing so. It should also be underlined that while several types of public procure-

ment procedures exist, the to be described is mainly focused on the open procedure used and 

would have slight variations under circumstances of using other types of public procurement 

procedures. 

 

In the unison of utilizing the established theory, collected empirical data, and the analysis con-

ducted within the frames of the theoretical framework, the research questions are discussed, 

reflected upon, and answered at the end of the study. The study will now proceed into estab-

lishing the theoretical support around the themes needed to argue and reach the study’s re-

search goals as well as answer the research questions set. The study will first delve into the 

world of public procurement and public procurement procedures taking place there, as the 

chapter gradually evolves into clearing what makes a public procurement process. 

 

2. Public procurement procedure 

 

Procurement, whether looking at it from the private or public sector’s point of view, plays a 

significant part in organizations of today. In the latter, we might have even passed the point 

where the phrase “plays a part” does not quite cut it anymore, as we have increasingly moved 

towards the other side of the spectrum and the public procurement having a significant impact 

on the world we live in. Public procurement amounts to a significant percentage of European 

countries' economies and the usage of their public funds. For example, in Finland, public pro-

curement makes up a considerable amount of the government’s and municipalities’ total 

budget. In the year 2016, Finland's public procurements consisted of approximately 35 billion 

(€) euros of spending, making it 19,4 % of the country's annual gross domestic product (GDP), 

and placing as one of the biggest public spenders in Nordic EU countries regards to the value 

of purchases made (European Commission 2016). The external suppliers providing for the 

public procurement needs have become a near necessity to maintain the most essential prod-

uct- and service offerings operational for the end-users, like the citizens, whose paid taxes are 

a considerable source of financing the way life of life around us (Caldwell et al. 2005). A way 

of life that public procurement has a notable role in maintaining. Thus, it is paramount that the 

parties involved in practicing and carrying out the public procurement operations do it through 

cost-efficient methods to ensure sustainable and lasting well-being. 
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While the procurement activities, in both the private and public sector, consist of a procurement 

process of finding the most suitable suppliers acquiring the planned goods and services 

through these external sources, going through the competitive tendering, agreeing to terms of 

the contracts formed, the public procurement procedure can be considered to be more com-

plex and more restricted regards to execution compared to the private procurement (Telgen et 

al. 2007). The scope and variety of the different product and service offerings in the public 

sector are notably high, as public procurement can consist of purchases from anywhere to 

different projects, whether construction or software development, number of supplies, work 

tasks, and simply endless amounts of products and services with each having unique charac-

teristics to consider in the tendering process, and the actual tender. A scope and variety that 

is not often seen even in the larger private sector organizations. (Satish & Shah, 2009) 

 

As stated in the Ministry of Economic Affairs and Employment of Finland (2021a), The Euro-

pean Commission describes public procurement, which is overseen locally by the Ministry of 

Economic Affairs and Employment of Finland, stating the following: 

 

“Public procurement procedures must be carried out in accordance with national procure-

ment legislation and the procurement directives of the European Union. The main purpose of 

procurement regulation is to increase the efficiency of the use of public funds and to enhance 

the competitiveness of European businesses – including Finnish undertakings. The regula-

tion strives to secure the free movement of goods, services, capital and labor. These are the 

fundamental freedoms laid down in the Treaty establishing the European Union.” 

 

The procurement directives and the national procurement legislation exists to create an equiv-

alent and a level playing field for all the suppliers within the European Union through the prac-

tice of the public procurement legislation, no matter whether the participating parties’ interests 

lie in taking part in public tenders or receiving information regarding the activities taken by the 

purchasing organization. The rules and different thresholds set for applying the public procure-

ment legislation in each situation have been created to guide public authorities in states, mu-

nicipalizes, and other governmental levels alike to carry out their public procurements in a 

transparent, accountable, non-discriminatory, and virtuous way. Regarding the size, nature, or 

the significance of the purchase, there are set thresholds for different procurement categories, 

such as national- or EU-wide notices, which determine how the procuring entity should proceed 

with the procurement, and which conduct and procedure, set by the public procurement, they 

should follow. (Telgen et al. 2007; Pekkala et al. 2019, 26-31; Ministry of Economic Affairs and 

Employment of Finland 2021b) The types of public tendering procedures change the flow of 

the process through means of pre-selection, submission of initial tenders, including a design 
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contest, proof of innovation, or through the usage of dynamic purchasing systems throughout 

the procurement’s lifecycle. The use of each type of tendering procedure is case-specific to 

the procurement at hand, but ought to be used within the aforementioned principles and as 

means of achieving better results and more valuable outcomes. (Pekkala et al. 2019, 31-32; 

Your Europe 2021). 

 

These principles require that public tenders and contracts alike are sufficiently publicized and 

in view for the public audience unless justifiable concealed due to a confidentiality obligation 

or a similar factor. To enable efficient competition and to objectively acquire the most suitable 

suppliers for the cause, transparency and equal tendering procedures are of utmost im-

portance. (Telgen et al. 2007) This philosophy, guarded and directed by the public procure-

ment legislation, creates an open opportunity for potential suppliers to offer their products and 

services, and thus, enables increased competition which positively impacts the amount and 

quality of tenders received (Caldwell et al. 2005). 

 

Thus, the public procurement procedure highly revolves around the frames set by public pro-

curement legislation and added regulations, which in turn add additional demands for the pub-

lic procurement practitioners to consider when aiming to supply the required products and ser-

vices at the right quality, quantity, price, place, and time. The demands set by the public pro-

curement legislation are all but absent in the private sector and thus, they greatly characterize 

public procurement procedure and how it is implemented as a process (Telgen et al. 2007). 

 

From a taxpayers’ point of view, there is a significant amount of gathered wealth being invested 

in acquiring various products and services externally through these procuring entities. While 

operating in European Union, the available market is still limited by the available suppliers 

capable of fulfilling the unique requirements set for each public procurement by their local 

procuring entities. For example, in the year 2016, only 1 % of Finland’s public procurement 

tenders were won by foreign firms (European Commission 2016). This is typically due to sev-

eral local barriers of entry for foreign firms to overcome, like a requirement to fulfill the service 

in the country’s native language or having physical service points set within a certain area 

where the service is needed (Caldwell et al. 2005). In the same year of 2016, a total of 17 314 

notices were published in Hilma, the official service for notices on public procurements in Fin-

land, with over half of them being official public tenders exceeding the national thresholds and 

the largest bulk, over 76%, being carried out as open procedure (Hilma 2016; Ministry of Eco-

nomic Affairs and Employment of Finland 2021c). 
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The pure number of tenders, in Finland alone, dictates that the public procurement procedures 

ought to be carried out efficiently and systematically, and the processes constructed around 

them should be refined to be efficient and yet, constantly developed further as well. As already 

slightly hinted earlier, the public procurement legislation sets certain frames for how public 

organizations and procuring entities can and should manage their procurement activities and 

the processes they form. While sometimes seen as somewhat of a hindrance for practicing 

efficient procurement by making it rigid and not adaptive to changing scenarios, such re-

strictions also pose themselves as an unexplored opportunity, as they create a basis for stand-

ardized processes to emerge. 

 

Public procurement legislation legitimately aspires to improve the use of the public funds, and 

thus, public organizations should reach out beyond and not only consider the price and quality 

dimensions as a concept of value when it comes to the goods delivered but accommodate the 

efficiencies gained in lowering the transaction costs of maintaining their public procurement 

functions into the mix. Fundamentally, the set rules and stable patterns in the public procure-

ment procedures create the foundation for efficient processes to emerge and to be potentially 

automated in favorable conditions. 

 

 Public procurement process 

 

Procurement has been usually seen as a support activity in an organization, but its strategic 

importance has been recognized and its past identity as a simple purchasing function has 

evolved greatly. Supply chains have become more complex and outsourcing different business 

activities to produce competitive product-service offerings has become paramount to succeed 

through one’s core competencies and creating efficiencies elsewhere (McIvor 2008). Just as 

strategic sourcing has continuously increased over the years, make-or-buy decisions and in-

dividual procurement decisions derived from them have been an important topic of discussion 

at the heart of the corporate business for decades now. Procurement has a cross-functional 

influence in organizations, which has forced organizations and researchers to approach it from 

several different perspectives, including from a financial, purchasing, operational, accounting, 

and strategic perspective. (McIvor et al. 1997; Cánez et al. 2000) All areas in which procure-

ment activities have a connection to and can be improved further to gain efficiencies. 

 

Strategic procurement has many goals and best practices that have molded over its existence, 

which has led to the creation of processes and subprocesses to ensure that procurement ac-

tivities carried out in the organization are completed cost-efficiently and with a low total cost of 

ownership (TCO) as possible (van Weele 2014, 10; Suematsu 2014, 26-28). One ought to 
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consider all the costs occurring during the procurement’s lifecycle, including the procurement 

process itself, and carry out these measures in such a manner that no additional costs occur 

and the potential inefficiencies that exist in the procurement process are streamlined out. 

Those wishing to improve the procurement function further should consider what it consists of, 

and which conventional procurement practices and activities form approachable processes to 

improve. 

 

Van Weele (2014, 4) describes procurement as a set of activities that exist to provide the 

organization with goods in an orderly manner at the right time, place, quantity, quality. At its 

core, it consists of a purchasing function, synonymous with the procurement function, and van 

Weele’s (2014, 8) defines it further as follows: 

 

The management of the company’s external resources in such a way that the supply of all 

goods, services, capabilities and knowledge which are necessary for running, maintaining 

and managing the company’s primary and support activities is secured at the most favorable 

conditions. 

 

Thus, according to van Weele (2014, 8), procurement relates to the purchasing function. It is 

essential in acquiring the required raw materials, supplies, consumables, services, goods, etc., 

to be used by the organization and enabling it to focus on its core competencies. Purchasing, 

procurement, and even sourcing can be often heard to be used interchangeably as terms. This 

has also led people to refer to them as the same function when discussed. Despite them being 

having very fundamentally different activities tied to them. This study prefers van Weele 

(2014)’s definition of the purchasing function and how tactical purchasing is seen as a part of 

it, and thus, as an autonomous process entity. 

 

While there are several models in the literature to describe purchasing function and different 

process entities they involve, the initial focus here will first be on the two models represented 

by van Weele (2014), which build a theoretical foundation for all the main activities existing in 

the purchasing function. These models are universal representations of a purchasing function 

and logically, they ought to serve as a base for defining what a public procurement process is 

and what activities it consists of. 

 

Van Weele (2014)’s models provide for the theoretical framework of the study as they concep-

tualize two important aspects of the purchasing function, which are required to justify the limits 

for the public procurement process and what we consider it to be in the empiric part of the 
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study. These aspects are: 1) The main activities in a purchasing function amn 2) The continu-

ous process and separate process entities these actions form. 

 

 

Figure 2. Purchasing process model and related concept (adapted from van Weele 2014, 8) 

 

Figure 2. above illustrates the main activities in a purchasing function and what kind of a lifecy-

cle it forms. In this case and most importantly, what activities are present, what kind of process 

entities there are, and how closely interrelated these process entities are with each other. In 

van Weele (2014, 8)’s model, the individual process entities can be summarized as follows: 

 

1) Input from the internal customer who creates the need  

2) Establishing the specifications for the need in terms of required quality and quantities, 

and which product-service offering they form. 

3) Selecting the best possible suppliers and supporting this activity via developed proce-

dures and routines. 

4) Conducting negotiations with the selected suppliers and entering a legal contract. 

5) Placing an order and developing an efficient ordering process between the contracted 

suppliers. 

6) Monitoring and evaluating the order-to-delivery process through expediting activities to 

secure the supply. 

7) Following up and evaluating the current relationship/contract. 

8) Be aware of the supplier and maintain the supplier relationship. 

 

These process entities as a whole form the purchasing function, but in his same work, van 

Weele (2014, 43) further extended and specified what kind of process entities have formed to 

support purchasing function as best practices, and what kind of continuity exists between all 
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these process entities. These process entities have been defined as; spend and demand anal-

ysis, supply market analysis, sourcing strategy development, and quality control through mon-

itoring and assessment of suppliers, which also revolve around supplier relationship manage-

ment and their performance. These in turn have been divided into “Source”, “Purchase”, and 

“Pay” sections, which creates another upper level for what we could consider as a one process 

entity. These are illustrated in Figure 3. 

 

 

Figure 3. Extended purchasing process model (adapted from van Weele 2014, 43) 

 

Both of van Weele (2014)’s models illustrate what kind of process entities exist in the purchas-

ing function and what kind of activities they consist of. The named activities represent the best 

practices that a purchasing function in an organization, at least in theory, should possess to 

conduct and have a peerless purchasing function, and thus, a superior process. Van Weele 

(2014)’s models can also be seen as principles and what any organization should drive for 

regards to their purchasing function, with adjustments made based on the capabilities of the 

procurer, the type of purchase in question, and the maturity as well as resources available for 

the procuring organization. Nonetheless, a public procurement process ought to include the 
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activities represented in van Weele (2014)’s models, but should we consider the whole lifecy-

cle, or limit what we consider as a public procurement process to just some of the activities? 

 

For a more case-specific view, Pekkala et al. (2019) approach the questions of what the public 

procurement process is from a more refined and defined point of view, as is illustrated in Figure 

4. Pekkala et al. (2019, 20-23)’s see the public procurement process consisting of (14) different 

phases, which describe the different activities taking place during it. Starting from establishing 

a need and all the way carrying out the contract. Unlike van Weele (2014)’s model, it does not 

include the order function, nor the purchase and pay sections of his second model but sees 

the public procurement process consisting of and being limited to the tactical purchasing and 

sourcing when compared to van Weele (2014)’s models. However, it does go more into detail 

about what kind of activities need to take place in the context of public procurement due to the 

public procurement legislation. For example, following the procurement regulations, choosing 

the procurement procedure, publishing contract notice, composing and informing of a procure-

ment decision, and publishing a contract award notice. 

 

 

Figure 4. Stages of the procurement process (adapted from Pekkala et al. 2019, 20-23) 

 

While the public procurement legislation and the types of procurement procedures enforced 

on the practitioners are “set in stone”, so to speak, public procurement in its all activities seeks 

these same efficiencies as the less unrestricted and the more “traditional” procurement in the 

private sector. Both aim to fulfill a defined need by following best practices and creating pro-
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cesses to do so. While the public procurement legislation adds its characteristics to the pro-

curement process in the public sector, it still consists of the same main goals, process entities, 

and activities as a purchasing function in a private sector would, and thus, van Weele (2014)’s 

theoretical models serve both sides of the coin. Nonetheless, to better serve the goals of this 

study, Pekkala et al. 2019’s definition of a public procurement process, consisting of tactical 

purchasing and sourcing in van Weele (2014)’s model’s eyes, is a more suitable theoretical 

frame and limitation for what the study will consider as a public procurement process. Thus, it 

will lay the groundwork to better understand how public organizations handle their procurement 

needs under the public procurement legislation, what kind of activities exist in the public pro-

curement, and thus, what kind of public procurement process they have formed.  

 

All the theories aside, the real-world circumstances affect how the organizations’ actual pro-

cess maps turn out to be and how the public procuring entities’ public procurement processes 

have eventually turned out to be. Nonetheless, the models represented here serve as a back-

bone in understanding and further creating a basis for the process mapping in the empirical 

part of the study and what we should consider as a public procurement process. You cannot 

measure or analyze what does not exist after all. 

 

Hansson (2012) notes that procurement processes and the activities they compromise are 

typically supported by several technological solutions in the form of different systems and ap-

plications, such as RPA solutions, and the utilization of such technical solutions has broadly 

become known as digitalization. The next chapter focuses on this key prerequisite and elabo-

rates on the concept further. Namely digitization, digitalization, and the resulting digital trans-

formation, which highly determine whether RPA solutions have a chance of supporting a pro-

cess. 

 

3. Digitalization as an enabler 

 

Digitalization means going through a change via the adaptation of digital technology, how it 

alters the operational environment, the roles in the workspace, and even whole business of-

ferings. Nowadays, digitalization is recognized as an important driving force for business, but 

terms used to describe its existence are often used interchangeably (Srai & Lorentz 2019). In 

their study, Brennen & Kreiss (2016) focus on this dilemma in their study and recognize “digit-

ization” and “digitalization” as two conceptual terms that are closely associated and often used 

interchangeably in a broad range of literature. They also argue that there is analytical value in 

explicitly making a clear distinction between these two terms. Rachinger et al. (2018) note that 
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there seems to be a variety of definitions for digitization, digitalization, and digital transfor-

mation. Definitions regarding these terms have changed over time and have taken new mean-

ings in different contexts as technology has moved forward. 

 

The concept of “digitalization” has evolved rapidly and thus, from this study’s perspective, there 

is a need to define these terms further. This is to better understand how significant precondition 

the digitalization is and in what digitized form information needs to exist to be utilized by differ-

ent systems and software, as well as RPA solutions to be usable. Furthermore, what can be 

considered as a digital transformation, and how it reflects an organization’s maturity and ca-

pabilities to automate work tasks in their system environments. 

 

 Digitization 

 

Digitization is the process of converting information from its physical format to a digital form. 

In this kind of format, information can be organized into discrete units of data, bits, which when 

grouped can be addressed as bytes. In short, this is binary data in which computers, a variety 

of other devices, and other platforms with computing capacity can process. (Brennen & Kreiss 

2016) In other words, digitization is about converting something non-digital, a physical repre-

sentation of analog data, into a digital form, which can then be utilized in different systems and 

software. (Brennen & Kreiss 2016) For example, a person transferring their notes from a paper 

and moving to maintain them on a Microsoft Office Word document or Excel cells, or by scan-

ning a paper document and saving the scan on computer’s hard drive, or cloud service, in a 

pdf. file format can be defined as digitization. Digitizing data generally makes it easier to pre-

serve, access, and share information in different digital environments, like the system environ-

ments the organization’s IT architecture forms. It removes the requirement for people to visit a 

physical location to access the data reserves enables one to share it across the existing digital 

infrastructure in its digitized form, and most importantly, for other technical solutions to manage 

it. (Brennen & Kreiss 2016) Such as RPA solutions.  

 

 Digitalization 

 

Digitized data can be considered as a mandatory resource and prerequisite for digitalization 

to emerge. This evolution is also referred to as digital enablement, as digitization creates a 

foundation for one to create value by leveraging digital data through digitalization. (Brennen & 

Kreiss 2016) In practice, this refers to developing software, programs, and systems to utilize 

the newly found digitized data. 
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Digitalization itself can be seen as a process of leveraging digitized data to improve, for exam-

ple, a business process by making it more dynamic through the utilization of digital information. 

Digitalization can also be seen as the use of different digital technologies and digitized data to 

improve the existing business operations and improve its existing processes via mixing physi-

cal and digital workflows. (Rachinger et al. 2018) In business, digitalization most often refers 

to enabling and transforming business functions, processes, and the activities embedded in 

them by leveraging different technical solutions and bolstering the scope of digitized data being 

used (Brennen & Kreiss 2016). As such, digitalization as a concept is incredibly close to actual 

digital transformation, but especially during early adaptation, the different systems and appli-

cations are seen more as of a tool to support some work tasks than as a comprehensive 

change to our way of working, and how digitalization could be put in the center of the business 

instead of being seen as something occasionally valuable. 

 

 Digital transformation 

 

As a concept, digital transformation is a profound transformation of an organization’s opera-

tional activities and the processes they form, as the aim of such transformation is to leverage 

opportunities granted by a mix of technologies available to reengineer whole business func-

tions or the business itself (Mergel et al. 2019). Digitalization can mostly be understood as 

detached attempts to digitalize some of the activities in business whereas digital transformation 

is a move to a more holistic digital environment set to serve the existing business strategy and 

business operations (Brennen & Kreiss 2016). If it is a driving mindset in the organization, it 

can also be at the center of value creations and a gateway to completely new business models 

(Mergel et al. 2019).  

Digital transformation has been identified as one of the main forces shaping society and busi-

nesses in the near and long term. According to Mergel et al. (2019), digital transformation 

refers to the holistic change driven by employing digital technology in the working methods, 

roles, and organizations’ position in the value chain in mind. While predominantly used in pri-

vate companies’ contexts, the public organizations have found the digital transformation and 

a coherent change towards a more digital society to also be an answer to efficiently run societal 

processes needed to maintain our society functional. Finland especially has a long history in 

digital transformation, and it continues to be at the forefront in deploying public electronic ser-

vices (European Commission 2020; Ministry of Finance 2021).  

Digital transformation is also often discussed in the context of leveraging new technologies to 

deliver new services, innovations, a way to adapt to rapid changes (Mergel et al. 2019). The 
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digital transformation ultimately leads to changes in organizations' operating methods, roles, 

and changes in the surrounding organizations and operating environments of organizations 

alike. At the organizational level, digital transformation is reflected in the provision of new ser-

vices and abandoning outdated practices (Barreto & Todesco 2021). Concurrently, at a pro-

cess level, digital transformation is manifested by streamlining operations, adopting new digital 

tools to reduce manual work in the form of adopting new technological capabilities (Hansson 

2012). Eventually, by leveraging a variety of digital devices, organizations can work more effi-

ciently and quickly, meet growing customer demands, and improve the customer experience 

and quality of their products and services alike (Barreto & Todesco 2021). The use of digital 

tools requires the development of processes to support the use of tools and the adaptation of 

people's working methods to the digital world. Efforts must be made to motivate people to use 

digital tools and achieve the common goals of the organization. (Mergel et al. 2019) 

As the recent events with the COVID-19 pandemic in 2020 have also shown, adopting digital 

solutions and taking an organization’s business model, or at least several core functions, to-

wards digital transformation has become more of a necessity and an investment that cannot 

be postponed anymore. Especially with other organizations moving around the value chain 

and beginning to see a certain level of digitalization to be a standard. Not to mention the work-

ers and how, and where, they feel the work should be done. (Barreto & Todesco 2021; Khar-

lamov et al. 2021) In a sense, pushing towards digital transformation is gradually becoming of 

the most important supportive elements for maintaining one’s core competencies. Especially 

with the growing expectations, from the other organizations, workers, and customers alike. 

Before moving on to the RPA solutions, also a product of digital transformation, one point 

should be underlined here. As established, RPA solutions are tied to the digital environments 

one wishes to deploy them into. As this chapter details, digital transformation is a journey of 

several interconnected and intermediary goals to reach ubiquitous optimization throughout the 

organization through its IT development. It is a story of building and cumulating constantly 

more system environments between different software and systems, often deployed at differ-

ent eras and goals in mind.  

Through these complications, RPA solutions have found a purpose in organizations’ unique 

system environments, and thus, a certain degree of digital transformation is an essential fun-

damental prerequisite for utilizing the different RPA solutions. This means that the organiza-

tion’s digital transformation must have reached a certain degree of maturity where certain pro-

cesses, and the operational work tasks embedded in them, have supporting systems tied to 

their workflows and notable interactions taking place in them. This is what this study will refer 

to as “digital interaction”, an occurrence in a process where an activity performed takes place 
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in a digital environment. This will be returned to in the empirical part of the study, but now, the 

spotlight moves to the RPA solutions themselves. 

 

4. Robotic Process Automation 

 

Fuelled by the competitive environment and constant challenge of being more efficient, digital-

ization and eventual digital transformation require organizations to change the way they work, 

as the constant streamlining of processes has become a critical success factor (Barreto & 

Todesco 2021). As aforementioned, the effects of the imposed changes can be seen on all 

levels of the organization and its core functions, such as sales, finance, human resource, pro-

curement, logistics, customer service, billing, etc. Nowadays, there is a high number of sys-

tems that take part in daily operations to create, manage and deliver at each stage of a process 

(Kukreja & Nervaiya 2016). They have become inseparable and a constant presence to mas-

ter. 

 

With digitization and with the ultimate goal of achieving digital transformation, organizations 

often need to change the way they work. New technologies are constantly emerging, and to 

keep up with growth, organizations need to be ready for change and find the right tools suitable 

for them from an abundance of choices in the market. By leveraging various digital tools, busi-

nesses can work more efficiently and quickly, meet growing customer demands and improve 

the customer experience and the quality of their products and services. (Barreto & Todesco 

2021) One such tool is RPA, the software-based robotic process automation. It has increas-

ingly received a lot of attention as digital transformation has taken leaps forward and created 

a better digital landscape for it to operate in. RPA solutions can create new and greatly en-

hance existing business models and are an important technological choice to consider in the 

continuing digital transformation (Willcocks et al. 2017). It has become an increasingly im-

portant part of process management and process automation in various business areas (Will-

cocks et al. 2015a; Lacity & Willcocks 2016a; Lacity & Willcocks 2016b; Alberth & Mattern 

2017; Willcocks et al. 2017; Đurić et al. 2018; Madakam et al. 2019). 

 

Automation itself is a technique through which a device, process, or system is made to operate 

automatically. In a sense, process automation is nothing new as organizations have always 

tried to streamline their operations in seek of efficiency and there have been constant innova-

tions in history to automate work tasks. In the past, industrial production was the forerunner of 

automation by utilizing both physical and software-based automatization in industrial machin-

ery and production lines. The software-based RPA solutions, on the other hand, have gained 

a more notable space in traditional office work, by automating various office processes that 
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have increasingly begun using supportive systems and applications. (Lacity & Willcocks 

2016a; Kukreja & Nervaiya 2016; Alberth & Mattern 2017; Kirchmer 2017) Although the previ-

ous systems and applications have been used to automate work tasks within bounds of their 

system logic, the interest in service automation has significantly expanded to software-based 

robotics and artificial intelligence (AI), as they tap into problems outside of the capabilities of 

the traditional office tools and offer newly found efficiencies for the work done between the 

systems (Willcocks et al. 2015a). An automated process frees a person from monotonous and 

repetitive work tasks and thus makes daily work faster, easier, and more efficient (Holmukhe 

et al. 2019). In the future, the RPA solutions are predicted to become as important of a tool as 

Excel is nowadays to be utilized by all knowledge workers in the future (Holmukhe et al. 2019). 

As the work itself has changed over time, the nature of automation has also changed. Auto-

mation is not only limited to manual work but has expanded to the automation of knowledge 

work as well, and RPA solutions have played a key role in this transition (Willcocks et al. 2015a; 

Lacity & Willcocks 2016a; Willcocks et al. 2017; Đurić et al. 2018; Madakam et al. 2019). 

 

At its core, RPA solutions are software-based applications that are designed to serve as a 

platform to mimic and reproduce the movements performed by human workers as they would 

normally do while completing a task. This is achieved through the use of different workflow 

designs, so the software-based robots residing in the application can be configured and tasked 

to perform the processes similar to the human workers (Willcocks et al. 2015a). While the term 

RPA itself can be interpreted to describe the performance of an individual software-based robot 

carrying out human tasks, RPA often refers to both the application and the software-based 

robots performing under it (Lacity & Willcocks 2016a). Thus, RPA as a wider concept refers to 

both the software and the robots operating under it. In this study, the reference to RPA solu-

tions encompasses both of these aspects. 

 

While the capabilities of different RPA solutions are somewhat similar, there are several differ-

ent commercialized RPA solutions to choose from in the market. Currently, the most well-

known RPA solutions on the market are Blueprism, UiPath, and Automation Anywhere (Le 

Clair 2018; Gartner 2019c). In fact, Blue Prism was one of the first providers of a commercial-

ized RPA solution and introduced the term "Robotic Process Automation" (Chappell 2016). 

These market leaders' RPA solutions have slightly different productized offerings and come 

with different perks and core competencies when comes to comparing their technical capabil-

ities and in what they excel at (Gartner 2019c). All the aforementioned three companies have 

offerings meant to serve and solve a wider array of problems with their relatively more com-

prehensive products and thus, they are the industry leaders with the largest customer bases 

Besides these market leaders, Power Automate, established in the Window’s IT environment, 
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has also gained traction during the last few years. (Gartner 2019c) Typically, these products 

require a license to be used and are usually complemented by localized partners, who offer 

support services for developing and implementing the RPA solutions in the field (Willcocks et 

al. 2017). 

 

The use of RPA solutions and software-based robotics has also been specifically studied in 

Finland, in the department of government’s analysis, assessment, and research activities. 

Conducted by Kääriäinen et al. (2018), the research included 878 use cases for PRA solutions, 

of which 605 are from the private sector and 273 are from the public sector. According to the 

study, the most common uses of software-based robotics were; reporting, updating data, and 

checking the data. Other parallel uses were data preprocessing, data transfer, data entry into 

the system, data cohesion, and message transmission. 

 

Regarding how organizations can solve business process-related problems and enhance their 

operations, the previous research done seems to be mainly focused on the top commercialized 

RPA solutions and those tools’ capabilities. Although, in his research Le Clair (2018) examines 

the top 15 most relevant commercialized RPA solution providers in the market, based on rev-

enue, market share percentage, their presence in different market regions, and the range of 

RPA user cases solved with their product. These RPA providers have been positioned in Fig-

ure 5. below, in which Le Clair (2018) highlights even the more specialized RPA vendors, such 

as Kryon Systems Softomotive, Cognizant, AutomationEdge, Pegasystems, who have spe-

cialized their RPA solutions towards business intelligence (BI), customer relationship manage-

ment (CRM), business process analytics (BMA), business process management (BPM) and 

data mining from various sources, with there also being some smaller commercialized RPA 

solution serving the more niche needs. These offerings have positioned themselves to provide 

RPA solutions to support selected business activities with proven automation needs, and thus, 

they hold a competitive advantage in their segment over the more universal market leaders if 

the customer happens to seek an explicit fix. 
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Figure 5. Commercialized RPA solutions in the market (adapted from Le Clair 2018) 

 

An increasing number of vendors are offering RPA solutions to markets compared to 10 years 

ago. Some are offered at very competitive prices, with extensive trial periods, or even free of 

charge. (Le Clair 2018) The implementation costs of the actual RPA software are also relatively 

low and have decreased over time as the market has matured (Le Clair 2018; Gartner 2019c). 

Granted, one still needs to consider the other associated transactional costs that come with 

the required know-how and resources required to maintain the RPA lifecycle operation within 

the organization (Gartner 2019c). Just as the amount vendors offering RPA solutions has in-

creased, more and more public and private organizations have started to use RPA as a form 

of automation with the barriers of entry being reduced, or at least piloting with some of their 

processes before scaling their operations higher (Kirchmer 2017: Le Clair 2018; Gartner 

2019a). Thus, with adaptation and the scope of commercialized RPA solutions growing ever 

higher, more organizations seek to understand the full extent of RPA solutions’ capabilities, 

and with the accompanying great promises of automation and efficiency, what they are tech-

nically truly capable of. 
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 Technical aspects of RPA 

 

RPA solutions are designed to work across different systems, allowing the software and the 

operating software-based robots to interact with other systems and applications. This technol-

ogy is largely beneficial in today’s world where systems and applications are more and more 

numerous and where the IT infrastructures of organizations have become increasingly heter-

ogeneous. (Fung 2014; Willcocks et al. 2017) 

 

From a more technical point of view, IEEE SA - Corporate Advisory Group (2017, 11) has 

defined RPA solutions as follows: 

 

“a preconfigured software instance that uses business rules and predefined activity choreog-

raphy to complete the autonomous execution of a combination of processes, activities, trans-

actions, and tasks in one or more unrelated software systems to deliver a result or service 

with human exception management” 

 

Institute For Robotic Process Automation & Artificial Intelligence (IRPAAI) (2017) contributes 

with a similar view: 

 

“RPA is the use of software robotics technology where employees teach software robotics to 

interpret and control existing interfaces transaction processing, data manipulation, response 

automation, and in addition, robotics can be taught to communicate with other digital sys-

tems." 

 

At its core, the RPA solutions are a combination of hardware, software, networking, and auto-

mation (Davenport & Kirby 2016). The RPA solutions employ software-based robots that inte-

grate with other existing software and configurations to automate workflows interconnecting 

with them (van der Aalst et al. 2018). RPA solution can be also be viewed as a technical com-

ponent, or a software application, which can be programmed to simulate human activity to 

perform the desired task (Lacity & Willcocks 2016a; Holmukhe et al. 2019; Osman 2019). 

 

The types of automation RPA solutions enable can also be categorized into (3) different cate-

gories: 1) Fixed automation, 2) Programmable automation, and 3) Flexible automation. Fixed 

automation is essentially a sequence of various abbreviations that remain fixed and cannot be 

scheduled or customized by the user. This type of automation is typically present in the me-

chanical industry to carry out a fixed task, for example, in the assembly line. It is one of the 

first forms of automation utilized in business. Programmable automation can be used to 
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change the sequence of any operation based on the requirements specified by the user. Pro-

grammable automation typically has a front-end user interface (UI) that provides various op-

tions for the user to edit the sequence based on their requirements. Lastly, there is flexible 

automation, which can inherit characteristics of both fixed and programmable automation. Pro-

grammable automation can produce and combine a variety of sequences and therefore, it is 

not limited to just one static type of automation. (Xuan & Zhanpeng 2021) Being capable of 

programmable automation is a standard for productized RPA solutions in the market and can 

be considered to be their utmost core capability (Le Clair 2018; Gartner 2019c; Xuan & 

Zhanpeng 2021). 

 

The difference between RPA solutions and a traditional software solution is that the traditional 

systems communicate with other IT systems on the server-side and exchange information via 

the backend of the system. In the case of RPA solutions, they can directly interact with other 

systems’ UI, as any human worker would normally do (Đurić et al. 2018). Capable of logging 

directly into different systems and applications’ databases, or accessing the information via 

their UIs, the software-based robots tend to mimic human workers in tasks like transferring, 

copying and pasting, reading, and filling different datasets. This can be applied to tasks that 

include extracting and processing information, like filling forms, sending premade messages, 

scraping and refining data, running calculations, conducting analysis, and producing new in-

formation. (Willcocks et al. 2015a; Willcocks et al. 2017; Tornbohm & Dunie 2017) In Lacity & 

Willcocks (2016a)’s study, the use of RPA solutions and software-based robotics was analyzed 

in several organizations. With back-office functions being an integral part of any organization’s 

operations today, the RPA solutions were mainly used in back-office tasks, which featured the 

greatest number of tasks suited for automation. The back-office functions included IT, human 

resources, accounting, auditing, and customer service to mention a few, and software-based 

robots were used almost exclusively in processes where human workers had to recover and 

transfer data, as well as convert it to a more suitable form. 

 

Typically RPA solutions provide graphical tools and a graphical user interface (GUI) that allows 

users to record or design a workflow for the process they wish to automate (König et al. 2020). 

These RPA solutions’ interfaces can be operated by end-users with various and precoded 

“drag and drop” functions, which can be embedded into the workflow as simple icons, with 

each representing a step in the process. The benefits lay in the user-friendliness, as end-users 

can create processes themselves via these “drag and drop” functions, while the code embed-

ded in each function is generated automatically. Due to this, many of the RPA solutions can 

be used without prior knowledge of programming and the users learn how to use the RPA 

solutions relatively fast with training, which is often offered as a complimentary service by RPA 
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vendors (Gartner 2019c). Thus, the RPA solutions can be used by not just the RPA developers, 

but both the business owners and the end-users, as extensive coding skills are often not re-

quired (Chapel 2016; Santos et al. 2020). Operating and designing workflows for software-

based robots is well within reach of human workers who typically perform the tasks themselves. 

Although, understanding programming is useful as it involves similar logic as utilizing different 

variables, conditions, situational triggers, and iterations in the RPA solutions’ workflows (Xuan 

&  Zhanpeng 2021). Another comparison could be made to Excel’s functions, which is often 

compared to RPA solutions when comes to learning how to use either application (Holmukhe 

et al. 2019). 

 

 

Figure 6. Typical RPA architecture (adapted from Tornbohm & Dunie 2017) 

 

In Figure 6. above, Tornbohm & Dunie (2017) describe typical RPA architecture, in which an 

RPA solution is managed and implemented. RPA library contains the designed workflows for 

the tasks wished to be automated.  

 

RPA library is also often directly accessed by the RPA developers, who aid in developing the 

workflows for tasks with their better knowhow. This development can be done either in-house 

or outsourced depending on the organization’s resources. Each workflow represents an indi-

vidual process, which is conceptualized as a flow chart created in the RPA library, but the 

already existing workflows can also be reused in new processes as they are, or by altering a 

few variables.  
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RPA library is connected to the controller dashboard that acts as a UI to allocate and deploy 

the software-based robots to perform the tasks as needed. The dashboard, typically managed 

by the RPA solution’s owner, acts as a UI to oversee the software-based robots and receive 

real-time information and statistics on the tasks completed. While other tasks are requested 

on an ad-hoc basis, some act proactively based on certain input or time.   

 

Lastly, the model includes a dedicated server on which the RPA software performs. First ap-

plications of the RPA infrastructure existed on-site servers and in organizations’ premises, but 

the upwards trending and most now the most common form of delivering RPA solutions is 

Robotics as a Service (RaaS) as cloud computing and shared services via cloud have taken a 

more dominant role in the IT space (Haidegger et al. 2019). Regardless of the preference 

between the products, the model can be applied for most typical RPA solutions and what kind 

of technical architecture is always present. 

 

Thus, from a more functional point of view, the RPA solutions allow organizations to configure 

these software-based robots to perform pre-recorded and pre-defined tasks in existing pro-

cesses and supportive systems. The RPA solutions contain the workflow designs of planned 

tasks and software-based robots act according to the designed workflow step by step. Work-

flows may involve tasks such as manipulating existing data and reconstructing it, triggering 

different events and responses in associated systems, performing data transfer between them, 

maintaining and scanning for deficiencies in existing data, and providing specific inputs and 

outputs for other associated systems, or other RPA workflows to be utilized in their processes. 

(Gartner 2019a) The RPA solutions serve as a tool kit that operates according to the prede-

fined workflows, which the software-based robots will follow step-by-step and execute accord-

ing to the trigger events, conditions set, or through direct commands from the process owner 

via the dashboard (Tornbohm & Dunie 2017). In the case of intelligent automatization (IA), we 

can go a step further as the software-based robots can be taught to adapt to aberrations, learn 

from conflicts, and adjust to them in future encounters (Gartner 2019c). As we refer to the RPA 

solutions and what they can accomplish, it is good to define them a bit further based on their 

capabilities. 

 

 Different types of RPA 

 

Since the introduction of RPA solutions, they have already taken notable steps, advanced and 

evolved further from the technological point of view, and have become a notable source for 

change in many business fields, including the procurement- and supply management activities 
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(Gartner 2019c). The goal of these solutions is to increase the degree of automation and de-

velop organizations forward by adapting RPA solutions’ capabilities to improve everyday pro-

cesses, where ever they lay (Gartner 2019b). The growth in the adaptation of RPA solutions 

is undeniable, with pioneers first having begun taking advantage of different types of RPA 

solutions and expanding the use further later, but barriers for widespread adaption in a wider 

range of business processes and on an organizational scale still exist (Gartner 2019a; Gartner 

2019c). 

 

To begin, it is paramount that the processes, and work tasks they consist of, are clearly defined 

for there to be a higher frequency available and structured in regards to the supportive systems’ 

inputs and outputs of data, so RPA solutions can be utilized. These more often-used RPA 

solutions, which this study refers to as rule-based RPA, require familiarity and work tasks that 

can be characterized to have reoccurring patterns and low amount variability.  

 

While also important for rule-based RPA, well-defined business logic and a process, the level 

of digital transformation, existing data architecture, and the abundance, as well as the quality 

of data are required for the more sophisticated IA solutions. IA solutions essentially being a 

type of RPA solution that utilizes one or more AI components to enhance their capabilities 

further. All these mentioned points are important factors to consider when weighing the possi-

bilities of deploying RPA solutions, but even more so for the ones utilizing AI, as they have 

higher prerequisites to overcome. (Vishnu et al. 2017) 

 

While the use of AI has improved the modern RPA solutions, the general principles are still the 

same; can the task and all its steps be written down clearly, all the expectations included, and 

proper inputs provided for solving it. (Devarajan 2018; Đurić et al. 2018) This is even more 

critical when involving a higher level of mathematical models present with AI (Kotteti et al. 

2018). Exclusive of extremely highly developed AI solutions, RPA solutions do not optimize 

processes themselves but strive to run the existing processes faster through clearly defined 

rules. Thus, rule-based RPA solutions are the first the more accessible goal to aim for when it 

comes to deploying RPA solutions in organizations. (Gartner 2019b) 

 

4.2.1.  Rule-based RPA 

 

At its core, an RPA solution is designed to reduce the burden of employees by removing re-

petitive and simple tasks from a process (Lacity & Willcocks 2016). They are ideally suited for 

regular tasks that deal with structured digitized information typically present in the supportive 

systems used during a process (Xuan & Zhanpeng 2021). RPA solutions are best suited for 
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tasks that require a considerable amount of manual data transfer, data retrieval, and regular 

repetitive routines that have formed around these tasks and have been normally performed by 

human workers. RPA solutions are suitable for situations the tasks are not singular and require 

several actions in a systematic sequence to complete. (Tornbohm & Dunie 2017; Xuan & 

Zhanpeng 2021) Usually, such tasks can be found in both the core and support processes of 

organizations with matured system environments to support these existing processes (Đurić 

et al. 2018). 

 

The more traditional automation, designed as an individual function with one purpose and logic 

to fulfill, has been usually applied to tasks that have extremely high case frequency. This is 

true for both industrial mechanized automation and early software-based systems and appli-

cations. Traditional automation has been usually implemented through costly investments in 

machinery, system development, and system integration projects. Thus, the less frequent 

tasks have not been considered cost-efficient to be automated. (Slaby & Fersht 2012; Fung 

2014) The barrier to automating tasks in different systems has become lower through the in-

troduction of several commercialized RPA solutions in the market, with scaling price models 

and lower lifecycle costs. There are also more opportunities to scale the use of RPA solutions 

upwards thanks to the increasing level of digitalization, as more tasks become possible to be 

automated (Gartner 2019c). In van der Aalst et al. (2018)’s study, the possible RPA automation 

targets are illustrated in the middle section of the graph, in Figure 7. below. 

 

The graph is based on observing similarities in the processes, how often certain types of cases 

occur, and how many types of them there are. The X-axis illustrates the different types of cases 

and their frequency, while the Y-axis illustrates case frequency and how many similar cases 

occur in the given period. The figure is now drawn in a manner where around 80 % of the 

cases can be explained by 20 % of the different case types. The human workforce is in charge 

of only  20 % of the cases, but these said cases cover 80 % of all the existing case types, as 

they lack systematic patterns, require decision-making, reasoning, and are overall too com-

plex. Most of all, the graph illustrates the optimal division of labor between traditional automa-

tion, software-based robots, and manual labor. Each passing day brings the bar lower to adapt 

more cases with high-frequency to be completed by RPA solutions, with IA also providing a 

chance to reach out towards the more complex tasks. 
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Figure 7. Positioning RPA solutions (adapted from van der Aalst et al. 2018) 

 

Utilizing rule-based RPA solutions requires predictability, as the process needs to depend on 

recurring patterns and a low amount of variability (Xuan & Zhanpeng 2021). Thus, one of the 

base requirements for rule-based RPA is that it must be able to complete a task according to 

the predefined steps, which the software-based robots follow while operating in the set system 

environment. This means repeating precise rules-based steps in the same way a human 

worker would do to perform the same functions, without any additional human-like judgment 

and reasoning involved. (Slaby & Fersht 2012; Fung 2014; Lacity & Willcocks 2016a) Before 

considering employing software-based robots, the foundation, that is, the systems and appli-

cations in which the software-based robots will operate must be stable. If processes are auto-

mated, and the supportive systems tied to them, are constantly changing, the effort to auto-

mate them or maintain the existing workflows quickly becomes useless. (Rutaganda et al. 

2017) 

 

Workflows and the steps that are precisely definable and repetitive, and do not require inter-

mittent human judgment, are good applicants for software-based robotics to run (Aalst et al. 

2018). Repetitive and manual tasks are better suited for software-based robotics than tasks 

with high variation, which quickly become impossible to complete, or advanced AI and trained 

models to be used. (Asatania & Penttinen 2016) Processes to be automated by rule-based 

RPA must be clearly defined, step by step, with predefined inputs and outputs for the workflow 
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to run smoothly (Xuan & Zhanpeng 2021). This also has a direct correlation with the number 

of errors and human intervention needed, which should all but absent if there are no uncharted 

exceptions present in the designed workflows (Fung 2014; Del Rowe 2017). 

 

Nowadays, the capabilities of rule-based RPA are increasingly better understood, as they are 

now widely used in different organizations, are more easily understood, and have reached a 

more mature stage as an accepted technology (Makadam et al. 2019). The tasks they can 

automate are relatively simple compared to the ones utilizing AI and thus, they are more ac-

cessible. When asked from various organizations’ leadership, involved in developing RPA ca-

pabilities, the tasks capable to be automatized via rule-based RPA are seen as the first “low-

hanging fruits” to be picked so to speak and there have been fewer frequent possibilities to 

utilize AI and enable AI (Gartner 2019a). The next chapter wholly focuses on IA and how it can 

change the game. 

 

4.2.2.  Intelligent Automation 

 

AI is not a new concept, as it was already being developed over 60 years ago (Ransbotham 

et al. 2017; Merilehto 2018, 17-20). Nevertheless, the definition of AI has not become well-

established among the people yet (Ransbotham et al. 2017; Merilehto 2018, 15-16). In many 

cases, its use involves two extremes. The other extreme is that all things, with any technology 

involved, are some sort of AI to people. Within that concept, everything is broadly included. 

The other extreme comes to people’s minds mainly from science fiction films and how AI has 

been personalized as a self-aware and all-capable robot. Still far exceeding where we are 

today. (Merilehto 2018, 15-16) This is also the part why “software-based robots” is the pre-

ferred term when discussing RPA solutions, as we are discussing functional software operating 

in a digital environment, not the physical manifestations capable of navigating all the surround-

ing world as humans would. Nonetheless, AI is already helping people in their daily lives by 

enhancing the numerous digital services we enjoy today. And exploiting its potential in busi-

ness development, improving the customer experience, and making everyday life easier is 

constantly under innovation. 

 

According to Kauppalehti's survey, 49 % of Finns between the ages of 18 and 34 do not feel 

that they need AI. Furthermore, Timo Paloniemi, the Strategy Director of OMD Finland, the 

company that conducted the survey, states that Finns' views on the benefits of AI are still truly 

in their infancy. For example, when AI is encountered and discussed, 61 % of Finns ask inap-

propriate questions and show a lack of understanding of AI. For comparison, on average, 54 

% of Europeans would be guilty of the same. Overall, the concept of AI, not to mention applying 
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it in practice, seems to be surrounded by a certain degree of mysticism. (Kauppalehti 2017) 

Ironically, most people do interact with AI on daily basis without realizing it. For example, when 

operating their smartphone. AI is simply a concept that is not completely understood. Nor are 

its capabilities and possibilities, which can easily lead us to close our eyes on AI completely, 

or not to understand what the requirements would be even if we had the vision of how to take 

advantage of it. This is also the case in most organizations, where the deeper knowledge of 

AI, both technical capability and business perspective wise, is still at low levels and not thor-

oughly understood (Gartner 2019a). 

 

There have been many promises utilizing different forms of AI in business, with as many bub-

bles also being popped on the way where we are today in search of practical and profitable 

applications (Merilehto 2018, 17-20). But as of right now, AI seems to be becoming more avail-

able for businesses in the tailwinds of accelerating digital transformation. An increasing amount 

of AI’s core functionalities are being embedded into nowadays IT solutions, with different RPA 

solutions not being an exception (Tornbohm & Dunie 2017; Mergel et al. 2019; Chakraborti et 

al. 2020). RPA solutions have been criticized for being only suitable for automating routine 

tasks which limits the cases they can be adapted to, but according to Tornbohm & Dunie 

(2017), the RPA market is heading towards a direction where commercial RPA providers are 

seeking to integrate more AI-related technology to enhance their existing RPA solution offer-

ings. Nonetheless, confusion among the customers often exists regarding the relationship of 

AI with RPA solutions and what the synthesis of these two technologies is capable of. 

 

Nonetheless, RPA solution providers are still in a development phase when it comes to fully 

utilizing different forms of AI in their offerings. At least the ones that could be utilized by a wider 

group and not tailored to a specific task within one organization’s context. Some RPA solutions 

have matured more and possess some standardized AI components to augment their RPA 

solutions in user cases found in nearly all organizations, which has acted in favor of lowering 

the barriers of entry for adapting them more widely (Gartner 2019c). Seeing AI as an enhancing 

component to existing RPA solutions is the most convenient way to discuss them, as they are 

essentially additional parts designed to solve a problem that rule-based RPA is not capable of 

by utilizing complex mathematical models on top of RPA solutions’ basic capabilities. It should 

be noted that using AI as enhancing the component is not limited just to RPA solutions alone 

but can be applied and adapted to other technical solutions as well. Such as the other technical 

alternatives discussed later in the study. 

 

In professional use, AI is often divided into strong and weak AI. Terminologically strong AI is 

used when it seeks to replicate the thought process of people, and thus, the created AI would 
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be universal, capable of any given task, while also learning and growing exponentially. How-

ever, it is good to realize that this level has not yet been reached and all the currently existing 

AI can be categorized as weak AI. (Ransbotham et al. 2017; Merilehto 2018, 18) The descrip-

tion of weak AI is based on making devices and programs behave intelligently. However, the 

cognitive capabilities of an induvial AIs are often limited to a certain problem and a mission to 

solve it. The “how” and solving the problem is determined and guided by the very algorithms 

the AI consists of, which are essentially detailed mathematical descriptions of how a certain 

task should be performed within a certain set of rules, conditions, and other specifications 

(Merilehto 2018, 17; Madakam et al. 2019; Viehhauser 2020). As so, this is the limit to AI 

components utilized by RPA solutions as well and what tasks we can justify them completing 

by using weak AI. 

 

A popular example of weak AI, with set rules, inputs, and outputs, comes with a board game 

called Go. The game itself takes place on a gaming board, with the game having its own re-

strictive rules and moves each player can make with the game pieces they are given. These 

game pieces act as ever-changing variables on the gaming board as each game is played out. 

The different movements available to the players to perform with their game pieces, and the 

rules of the game act as a base for writing the algorithms, which will evolve through thousands 

if not millions of rounds, to be an AI capable of playing Go. When complete, the AI can learn 

to adjust itself to the reality of each round of the game and learn from the past data, consisting 

of the other rounds it has played in, next to every scenario possible, and become capable of 

winning even against the Go world champions. (Merilehto 2018, 95-110) 

 

Just as AI can independently assess which move would be the most sensible in each scenario 

it faces while playing the board game Go, AI can be similarly embedded to the RPA workflows 

to perform similar kinds of problem-solving with enough training. The output just will not be a 

win in a game this time, but maybe solving even a simpler problem, like categorizing a docu-

ment based on the captured text it includes acting as an input. This fusion of technologies is 

often referred to as cognitive RPA, hyperautomation, or intelligent automation (IA). IA is the 

preferred term in this study, as hyperautomation leans towards describing a stage where even 

the most evolved IA solutions begin to mature and we can progressively auto-mate full-length 

processes, without any human interaction required in between, which would involve the use of 

cognitive RPA, in its essence capable of adapting and solving any given task in the workflow 

(Gartner 2019c; Madakam et al. 2019) 

 

RPA solutions enhanced with AI components to handle complex tasks in the workflow, which 

the more common rule-based RPA is not capable of overcoming due to the high reasoning 
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and adaptability involved, are behind heavy barriers though and become exponentially harder 

to implement as the amount of variation and the number of variables involved rises. (Gartner 

2019c; Madakam et al. 2019; Chakraborti 2020) 

 

AI at its core is the simulation of human intelligence processes by computer systems and log-

ical software. These processes include learning through acquiring information within the con-

textual rules, using the information received for reasoning and reaching conclusions, and self-

correction oneself by learning from successes and failures. (Brigo et al. 2016) The AI aims to 

interact with available sources in the digital environment it operates in, process and understand 

the contextual meanings, learn from past experiences, and draw conclusions based on large 

volumes of data (Viehhauser 2020). The suitability of the digital environment and the level of 

complexity of the task at hand also correlates with the amount of time needed for AI to reach 

an acceptable error rate and work independently, and in a sense, become intelligent 

(Chakraborti et al. 2020). 

 

Lacity & Willcocks (2016b) illustrate the basic differences between rule-based RPA and cog-

nitive automation in Figure 8. below, and how both solutions are capable of handling different 

types of information, as well as different tasks, based on their characteristics. 

 

 

Figure 8. Basic differences in rule-based RPA and cognitive automation (adapted from Lacity 

& Willcocks 2016b) 

  

Utilizing IA is closely tied to the level of maturity of digital transformation in an organization. To 

build an advantageous AI to aid in solving a unique, not to mention a more multithreaded and 

complex problem, requires a lot of data, experimentation, specific skills, and time. This trans-

lates to having a deeper technical knowledge, exceptional data management culture, available 
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computing power, how advanced the involved algorithms need to be, and what kind of data is 

available to the organization to use. This is due to the very nature of different forms of AI, how 

their models learn and evolve, and how considerable higher prerequisites there are for them 

to flourish. (Madakam et al. 2019) RPA solutions utilizing AI are generally always more expen-

sive as an investment than basic rule-based RPA due to the added AI components and afore-

mentioned requirements they have (Chakraborti et al. 2020). Thus, today's technologies utiliz-

ing some forms of AI are best suited to perform tasks that are high both in value and cognitive 

skills. That is tasks with high complexity that are capable to be solved via IA, and also prefer-

ably high-frequency. Although, one can justify utilizing AI even in low-frequency tasks if the 

value delivered from the automated task can overcome the overall costs. (Lacity & Willcocks 

2016c) 

 

When it comes to automated workflows, certain steps of a process serve as setpoints for re-

ceiving inputs and producing new outputs for the next step in the process to use. If the previous 

step cannot produce a wanted output by simply combining received variables under given pre-

defined logic, it is sometimes also possible to utilize AI technologies to produce the wanted 

output and have probable answers. Just as the AI needed to adapt and analyze any given 

scenario existing on the game board of Go to predict the opponent’s next move, an AI can also 

be taught to provide a solution to a certain problem through the data it is given and predict the 

outcome based on the history of similar events and outcomes. Such as what was the answer, 

the output, the last time the task in process was performed, and how likely it is to be that after 

repeating it hundreds, if not millions of times. 

 

However, it should be noted that automation solutions based on AI are currently evolving and 

it is important to distinguish the rule-based “normal” RPA from technologies that we consider 

as AI because they are limited to solving very different problems. (Chakraborti 2020) IA starts 

with RPA at its core and other advanced technologies are then used as an extension of it. One 

categorization for technologies used to enhance RPA solutions is illustrated in Figure 9.’s 

framework adapted from Viehhauser (2020). 

 

 

Figure 9. A classification framework for cognitive intelligence (adapted from Viehhauser 2020) 



44 

 

 

In his study, Viehhauser (2020) categorized the cognitive capabilities utilized in RPA solutions 

into two groups: 1) Capturing information and 2) Processing information. Subcategories falling 

under the main groups represent the popular applications of AI used in RPA solutions, In other 

words, the AI components used to enhance RPA solutions. 

 

Capturing information 

 

Nowadays, capturing information from digital text files via character recognition is considered 

a standard feature in many RPA solutions. Data extraction from text files is rule-based infor-

mation processing, triggered when predefined rules in the workflows are triggered, like certain 

keywords. The software-based robots can, for example, copy text strings and transfer them to 

other systems, classify documents based on these certain keywords, or use keywords as a 

sign to extract other predetermined information from a text. (Viehhauser 2020) The basic chat-

bots also operate under this logic and narrow down available outputs, the answers, based on 

the user’s input and what he or she writes in the chat. 

 

Optical character recognition (OCR) recognizes digitized text even in imperfect forms and al-

lows one to extract text from images. Such as scanned printed documents and images con-

taining text elements. OCR’s capabilities can be extended to optical mark recognition (OMR) 

to note, for example, checkboxes, or intelligent character recognition (ICR) to analyze human 

handwriting and transfer it to digitized format. Recognizable text for OCR to go through can be 

found on various documents, surveys, and other papers, but it is also included in incoming 

emails and comments on web pages. Basic OCR provides the ability to process properly 

scanned and printed documents, read them, and convert their content into digitized text strings. 

Advanced OCR takes this further and allows one to process text in images and tables, whether 

it is randomly placed, handwritten, rotated, skewed, or low-resolution, and converts it to high-

quality and structured text strings. OCR essentially enables extracting, interpreting, and pro-

cessing data from PDFs, images, handwriting, and scans, but different RPA solutions’ capa-

bilities to do this vary. (Viehhauser 2020) Gartner (2019b) and Gartner (2019c) also emphasize 

how OCR has become an essential enhancement to have with RPA solutions due to the high 

amount of documents and files being processed in most areas of business. However, Basic 

OCR is rarely enough to comprehensively replace a manual process with a software-based 

robot. Advanced OCR, ICR is often required for complete process automation. Even then, 

there would have to be a follow-up and logic in place for what the acquired strings of text will 

be used for next in the workflow. 
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Voice and sound recognition share similar logic as ICR, but the analyzed inputs are exponen-

tially richer with multidimensional attributes like different accents and tones of voice involved, 

and thus, require considerably greater learning periods and data to produce wanted outputs 

(Madakam et al. 2019). Viehhauser (2020) notes that none of the examined RPA solutions in 

his study could process rich media, such as voice or sound, and that such enhancements were 

not regarded as an essential part of process automation when using RPA solutions, and nor 

do such capabilities have as much demand as on the text and image recognition. 

 

Processing information 

 

With regards to processing information, most AI applications and the subcategories repre-

sented in Viehhauser (2020)’s framework are based on machine learning (ML). At its core, ML 

is a method of data analysis that automates analytical modeling via other complex mathemat-

ical models used. It is a branch of AI based on the idea that systems can learn from data, 

identify patterns, and make decisions with minimal human intervention if under sophisticated 

logic to learn. (Burrell 2016; Kotteti et al. 2018) A single ML component, with its algorithms and 

purpose, is also often referred to as a “machine”. 

 

ML can be divided into three different forms, guided machine learning (GML), unguided ma-

chine learning (UML), and reinforcement learning (RL). In GML, the machine, or the algorithms 

involved, gets the right feedback from the training data. The more data the machine has, the 

better it learns. GML is typically trained by human employees possessing the know-how and 

the right answers, which the machine should eventually be able to identify itself. This so-called 

error reporting with human user interactions is used to further develop ML algorithms. In UML, 

the machine uses the relationships and patterns that appear in the data to derive the correct 

answer by itself. During confirmation learning, the machine receives feedback on its success, 

but the correct answer is not given. Thus, the RL method. (Burrell 2016; Kotteti et al. 2018)  

 

ML is tested by using test data, through which the machine can be initially trained to predict a 

certain outcome. Test data consists of input and output data, which together provide the re-

quired information for the machine to reach the right answer under the logic it is given through 

algorithms. Machines gradually learn to be more accurate when large amounts of test data are 

available, as drawing conclusions based on a larger amount of information given will let the 

machine experience and learn from a greater amount of possible scenarios and produce more 

probable answers. The algorithms involved cannot understand the causal relationship without 

background information that would explain them, like work experience and common sense a 

human worker would have, but solely base their judgment on the conditions and digital data 
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given. (Kotteti et al. 2018) A pair of test data can be, for example, a mix of supplier’s compli-

ance data, which includes financial and operational data (input), and supplier evaluation score 

(output). This kind of similar reasoning is typically be needed at different tasks in a process 

with different variables and goals involved. However, using the example, if some other factor 

would affect the given supplier evaluation score, but is not digitally available or within the ma-

chine's logic to consider, the final score would not essentially reflect the real world. 

 

Natural language processing (NLP) is a field in ML with the ability of a machine to understand, 

read text, hear speech, interpret it, measure sentiment, determine which parts are important 

to manipulate, and potentially generate human language as an answer (Madakam et al. 2019; 

Chakraborti 2020). According to Viehhauser (2020), NLP is often used as a separate technol-

ogy and is rarely integrated into RPA processes as a separate AI component. NLP capabilities 

include, for example, document and text classification. Document classification enables, for 

example, the assignment of labels to document based on a predefined selection of options, 

which is suitable for categorizing a large unsorted document mass. The technology is based 

on supervised ML and uses different document properties, such as document type, author, 

subject, or content data to reach an answer. In this example, after the document type is iden-

tified based on the document’s properties, specific text classification is applied to express the 

corresponding category. This enables critical information to be extracted and converted into a 

structured output. Computer vision has similar ML functionality. Depending on the shape and 

type of the object, the machine can determine the purpose and use of the object based on 

images given to it. But similarly to the NPL, computer vision seems to be rarely integrated into 

RPA processes. (Viehhauser 2020) 

 

In addition, RPA solutions can be enhanced with automated reasoning, where supervised ML 

is applied, for example, exemption management in the form of recommendations and predic-

tions. Machine’s algorithms can monitor the exception handling in the workflows run by the 

RPA solutions and learn based on how they are solved. Thus, the machine can gradually begin 

to recommend configurations based on previous learning. In the event of a machine catching 

the same exception multiple times if, for example, set to oversee the actions performed in the 

system, it can recommend a corrective answer to the human user. Later on, the machine can 

routinely handle the exception without human interference if approved to do so. Either sched-

uled, through given task priority, or when triggered by a certain event. (Viehhauser 2020) Over 

time, the machine can also self-reliantly improve itself and the tasks it is overseeing to be more 

efficient, which is also referred to as data- or process mining (Chakraborti et al. 2020). 
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Advanced ML capabilities seem to be limited in RPA solutions and they are often included as 

modular extensions, or as components as the study have referred to them, which are either 

developed by the same RPA solution provider or outsourced from another party (Gartner 

2019b; Gartner 2019c; Viehhauser 2020). In Viehhauser (2020)’s study, all the (9) interviewed 

RPA solution providers pursued the strategy of incorporating cognitive intelligence via utilizing 

their RPA architecture as a platform. The required external AI technologies are incorporated 

into the platforms and can from there be integrated into the workflows as AI components as 

required. 

 

Although AI has improved and taken quite a few steps in recent years, the general principles 

for utilizing RPA solutions seems to remain the same; the wanted process needs to be de-

scribed clearly and including all the possible exceptions that may occur during the process 

(Madakam et al. 2019) Processes with simple rules and non-variable business logic are nota-

bly easier to implement, and thus, the RPA solutions enhanced with AI components have a 

greater barrier of entry for organizations as the criteria for utilizing them is higher (Schmitz et 

al. 2019). 

 

 Criteria for utilizing RPA 

 

According to Chappell (2016), suitable process tasks for RPA solutions to be utilized generally 

have (3) following characteristics: 1) The chosen task must possess enough business value to 

be automatized, but not to an extent of traditional automation, as demonstrated earlier in Figure 

7. 2) The chosen task must be manageable, reliable, and secure enough. In other words, pos-

sess a solid technical foundation and stable system environment for RPA solutions to tap into. 

3) The task needs to be comprehensively documented for one to consider its suitability for 

automation and the process to be standardized. Asatian & Penttinen (2016) share similar 

thoughts and highlight that when selecting the appropriate tasks, it is particularly important that 

all the different steps in the process can be recorded, taking into account all possible events 

and results.  

 

Lacity & Willcocks (2016a) also emphasize a clear description of process steps in a successful 

RPA implementation, as it eases the evaluating whether the process has the potential to be 

automated and what kind of interactions there are between different parts of the process. Fur-

thermore, it aids in keeping the record of which parts of the process are being automated and 

have already been automated in the past to avoid conflicts and differentiating interpretations 

of the process. In their study, Willcocks et al. (2015b) state that in Xchanging, a business 
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process and technology services provider, defining the tasks in need of automation is consid-

ered particularly important, as the company faced notable challenges when implementing RPA 

solutions for the first time in their pioneer project. According to them, as the project progressed, 

they realized that the pre-planned tasks were not suitable for automation due to various views 

of the process. With there being differentiating practices in performing the tasks to complete 

the process, the initial tasks suggested for automation in pre-planning could not be built into 

functioning workflows in the end. Thus, they had to be discarded in the implementation phase.  

 

Lacity & Willcocks (2016b) brought up a similar problem in the implementation phase at the 

Telefonica O2. The initially identified tasks could not be built into fully functioning, end-to-end 

workflows, despite being recommended by the employees performing them. When the devel-

opment began, only certain strings of the described workflows could be successfully auto-

mated, leading to either lackluster or unusable results. This was due to the oversights in the 

availability of required data to use as an input, and the final workflow design having more 

possible outcomes than originally thought, with no available digital data to be used to produce 

the wanted outputs. Resonating with this, Asatiani & Penttinen (2016) point out that the eval-

uation of tasks adaptable to be performed by RPA solutions is very important in the deployment 

process and should be done to at least some extent before moving on with the implementation. 

RPA as a technology is often blamed for failure, but the reason is usually that people have 

tried to automate the wrong tasks. 

 

The examined literature so far shares quite a common ground when it comes to the character-

istics of tasks that can be potentially automated with the use of RPA solutions. Figure 10.  

below synthesizes the thoughts of Slaby & Fersht (2012), Fung (2014), Willcocks et al. (2015a), 

Asatania & Penttinen (2016), Lacity & Willcocks (2016a), Lacity & Willcocks (2016b), Ruta-

ganda et al. (2017), van der Aalst et al. (2018), Osman (2019) and Viehhauser (2020). 
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Figure 10. Traits favoring automation through RPA solutions (adapted from Slaby & Fersht 

2012; Fung 2014; Willcocks et al. 2015a; Asatania & Penttinen 2016; Lacity & Willcocks 2016a; 

Lacity & Willcocks 2016b; Rutaganda et al. 2017; van der Aalst et al. 2018; Osman 2019; 

Viehhauser 2020) 

 

While some of these traits can be overcome by utilizing IA, like enabling reasoning to a certain 

extent in some specific cases, they set excellent criteria for identifying and categorizing tasks 

suitable for RPA solutions. Nonetheless, while RPA solutions can turn out to be an attractive 

choice for automation, there are still other technical alternatives capable of serving as comple-

mentary solutions to consider. 

 

5. Alternative methods to RPA 

 

Lacity & Willcocks (2016a) described RPA solutions’ core function to be solving “what”, “when”, 

“if”, “then”, “else” kind of statements based on data they receive and by taking advantage of 

other systems’ Uis and gateways to access the data required. Corresponding with this view, 
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Chapel (2016) states that RPA solutions act as a multitask tool with an ability to capture, col-

lect, and process data to carry out a predefined process in sync with other involved systems. 

RPA solutions’ core capabilities are not exclusive though and there is an overlap with other 

existing technologies with similar capabilities. Thus, one ought to consider the benefits and 

hindrances of other alternative technologies and methods to better understand their suitability 

for supporting processes or certain tasks in it. (Fung 2014; Lacity & Willcocks 2016b; Alberth 

& Mattern 2017; Wilcocks et al 2017) 

 

Organizations’ leaders typically see great promise in RPA solutions when first introduced to 

them, as the is emphasis is usually on the benefits (Gartner 2019a). Speedy and light deploy-

ment, cost-efficiencies, a modern solution, etc. This all sounds nice, but it would be not wise 

not to consider other alternative methods before aiming to apply RPA to every possible situa-

tion (Slaby & Fersht 2012). This kind of mentality has also been referred to as “tech blindness”, 

where one can enthusiastically see a new form of technology to be a solution to the organiza-

tion’s every problem (Merilehto 2018, 167). 

 

To put it simply, the goal of implementing RPA solutions is to gain efficiencies in processes 

one wishes to automate, but sometimes using other forms of technology for automation, like 

other forms of software designed for a specific business function, integrations, or simply main-

taining manual labor, can be the more cost-efficient option. More than often, they are already 

in place to some level, being the foundation and representing the system environment of an 

organization, on top of which the RPA solutions are essentially built. Thus, it is important to 

acknowledge what other IT resources already exist and how one can further extend them. A  

holistic and balanced IT architecture should not be overcomplicated and it should only consist 

of solutions that are interdepend on each other logically without unnecessary overlaps, which 

a constant introduction of new technologies may cause. 

 

We are quickly approaching a kind of hybrid state and impending redefinitions, as digital plat-

forms and systems continuously become more multifunctional and overtake each other's ca-

pabilities and place. It is becoming increasingly hard to draw the line and define systems, ap-

plications, and software under independent categories. The alternative methods chosen by 

this study are the most dominant and well-defined entities present next to RPA solutions’ ca-

pabilities found in the literature and the comparison made between was seen as the most 

prudent. Otherwise, we are left with a pile of code and software, basically capable of anything 

we wish to assemble it to be. Thus, the next chapters will focus on the alternative options to 

RPA solutions and how they complement and compete with each other. 
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 Business Process Management Systems 

 

Business process management (BMP) is a field aimed at shaping the organization's dynamic 

processes. According to van der Aalst (2013), as a concept, BPM also includes the “methods, 

techniques and tools to support the design, enactment, management, and analysis of opera-

tional business processes”. BPM is essentially focused on overhauling an organization's exist-

ing business processes to achieve optimal efficiency and improve the organization’s business 

operations overall (Lacity & Willcocks 2016a). Through process modeling, one can gain a com-

plete understanding of what the organization is doing and how it is being done. Possessing a 

bigger picture makes it easier to recognize and develop individual processes to be more effi-

cient, which can affect the overall efficiency of the organization. While BPM’s ultimate goal as 

a discipline is to improve the organization’s business operations, in practice it is also about 

combining business and IT perspectives to achieve this goal. (Willcocks et al. 2015a) 

 

Often in large-scale procedures and projects, the process improvement initiatives taken under 

the BPM mindset affect the organization on a large scale, including from the technology, em-

ployees, ways of working, and customers perspectives, resulting in significant change (Lacity 

& Willcocks 2016a). A business process management system (BPMS) is typically required to 

facilitate this change and to support the organization’s processes in the future. BPMS is the 

fundamental backbone to making a company's projects easier to complete and provides a 

variety of tools to improve the way business processes run. Concurrently, it acts as a tool to 

improve, support, and streamline the existing business processes, and how they are executed. 

(Lacity & Willcocks 2016a; Lacity & Willcocks 2016b) This can be a notable fundamental 

change in the organization, as BPMS can encompass several functions existing in the organi-

zation, depending on the scale of the business process it is designed to support and how many 

disciplines are involved in fulfilling it. As a system, BPMS’s components can include business 

analytics, workflow engines, business rules, web forms, collaboration tools, and multiple user-

specific GUIs to support the business process it was tailored for. BPMS process improvement 

initiatives, often large-scale projects, can impact an organization’s technologies, employees, 

and customers with significant transformative returns as the digital transformation molds the 

existing operations. (Van der Aalst et al. 2016) 

 

Businesses can benefit from both the RPA and BPMS technologies without ruling out one 

another. Although BPMS and RPA technologies can be implemented separately, with the latter 

technology usually coming later to reinforce the other, they can complement each other when 

strategically implemented together. Despite similarities, BPMS should not be confused with 
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RPA solutions though. Both technologies are designed to automate and optimize organiza-

tional processes, but the most obvious difference is that the BPMS is designed to holistically 

improve and digitalize organizational processes, whereas the RPA solutions, in turn, automate 

existing processes (Fung 2014). In best cases, BPMS and RPA solutions complement each 

other, forming a powerful combination that can help organizations advance their process au-

tomation goals. (Van der Aalst et al. 2016; Van der Aalst et al. 2018) But likewise, both of these 

technologies also compete with each other, as BPMS systems can be developed further to 

include a newly discovered possibility for automation, and the RPA solutions may take over, 

for example, when the BPMS is not worth or cannot be updated anymore. In general, the more 

comprehensive BPMS are better suited for strategic changes in a company, whereas RPA 

solutions’ strengths lay in a more selective and tactical use. With a comprehensive BPMS, one 

ideally charts out the whole business process, which BPMS will support, but in the case of 

RPA solutions, the aim is to identify single tasks in the process that have not been yet auto-

mated through other means of automation, like the BPMS. (Van der Aalst et al. 2018) 

 

The difference between adopting RPA solutions and BPMS is also noticeable when comes to 

the required skills and know-how to develop, as well as implement, the required change both 

the business and the IT wise. (Slaby & Fersht 2012) In best cases, RPA solutions can be 

developed and carried out by the process owner and end-users, with a few months of training 

and gaining intermediate knowledge about the RPA solutions being used. Willcocks et al. 

(2015a) add to these views by distinguishing two important factors between RPA solutions and 

BPMS. RPA software is relatively easy to configure for the wanted task, as it does not require 

comprehensive coding skills. Granted, this is reliant on the level of user-friendly the RPA solu-

tion has. Conversely, the more traditional in-house or cloud-based BPMS development re-

quires a dedicated team to carry out. Roles such as system architect, system designer, pro-

grammer, process owner, project manager, system tester, and several other support personnel 

are needed to maintain the DevOps cycle. These roles require years of expertise in the re-

spective fields and full-scape cooperation to yield results. Furthermore, BPMS projects tend to 

be large and are usually led by IT departments. RPA projects are usually handled by the busi-

ness organization in charge. While both technologies’ lifecycles share similar phrases funda-

mental to software development, a systems development life cycle required by BPMS is nota-

bly heavier to maintain compared to a typical RPA solution’s lifecycle. (Fung 2014) 

 

From another perspective, RPA solutions can be considered as lightweight IT and BPMS as 

heavyweight IT, with BPMS historically also considered to be a more traditional and rigid ver-

sion of automation (Fung 2014). Slaby & Fersht (2012) add to this discussion by noting that 
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utilizing RPA solutions and automating singular tasks is logically less demanding and light-

weight compared to the more traditional IT development involving BPMS, as developing a ho-

listic BPMS to support a whole process is always a larger undertaking by default. Developing 

BPMS and expanding it, later on, is also notably more expensive due to the components in-

volved in building it being hardly reusable. In comparison, reusing the existing workflow func-

tions to develop new RPA workflows in the RPA library for new processes is more straightfor-

ward and RPA solutions are designed with such flexibility in mind. 

 

Lacity & Willcocks (2016b) also point out that BPMS operates on both the back-end, on the 

database layer, combined with the wanted business logic layer and the system’s front-end, or 

presentation layer. In comparison, RPA solutions and the software-based robots mainly oper-

ate on the presentation layer through various UIs, and thus, which makes the threshold for 

process automation through the means of RPA solutions lower compared to BPMS. Heavier 

IT, the BPMS, requires a stable IT architecture at the back-end, data access, application pro-

gramming interfaces (API), build in system logic, and UIs for both the developers and the end-

users to operate on. When compared to lightweight IT, the RPA solutions, a stable front-end 

UIs from the systems’ part is required to access the data and operate in the system. It is worth 

a side note though that while the focus of most of the RPA solutions is to create a workflow 

through accessing different systems’ UIs, some have been designed to access systems’ APIs 

and databases directly (Chapel 2016). Thus, RPA solutions do not require changes to the 

existing IT architecture, but they are dependent on its stability.  

 

Nonetheless, RPA solutions may benefit from simultaneous system development, if done ho-

listically with other IT development projects, with a clear vision of the outcome. This can be the 

case when the BPMS provider cannot manage to create a certain function in the system, or 

establish integration with another, and this fault needs to be supported via the use of RPA 

solutions from the very beginning. (Fung 2014) 

 

Willcocks et al. (2015a)’s representation of discrepancies between RPA solutions and BPMS 

in Figure 11. below describes this dependency. While heavy IT will suffer from changes in 

APIs, these changes will usually also translate to lightweight IT as well, as these underlying 

layers feed data to the presentation layer and UIs, which the RPA solutions use as an access 

point for the data they utilize. In a sense, they seek to adapt to existing IT infrastructure and 

manage to create and maintain workflows on top of it. 

 



54 

 

 

 

Figure 11. Discrepancies between RPA solutions and BPMS (adapted from Willcocks et al. 

2015a) 

 

It is still worth mentioning though that the growing offering of cloud-based BPMS with software 

as a service (SaaS) models has now made the adaption of BPMS more flexible, accessible, 

and cost-efficient compared to their older on-premises counterparts (Lacity & Willcocks 

2016a). As cloud services have become more widespread, completely new delivery models 

have emerged for systems that make the traditional “purchase and upgrade” model under the 

expensive licenses largely history. Thus, the software as a service and platform as a service 

(PaaS) offerings have notably altered the playing field over the years and will continue doing 

so. There are several differences between the traditional way of acquiring a BPMS and thus, 

improving their attractiveness next to RPA solutions, which have enjoyed receiving praises on 

the cost-efficient and easy to deploy side of things. Cloud-based BPMS have similar benefits 

to RPA solutions, as there are standardized solutions available, they are more flexible and 

easier to implement in the organization, and do not come with an abundance of technical prob-

lems tied to legacy systems built in-premises. No hardware upgrades, standardized cloud en-

vironments and APIs for integrations, offsite maintenance, lifecycle services, etc., which RPA 

solutions operating under RaaS also enjoy, have closed the gap between two a bit more. 

(Pourmirza et al. 2018) Still, while sharing similar capabilities, both RPA solutions and RPA 

solutions have their main uses. 
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To summarize, Figure 12. has been formulated from Slaby & Fersht (2012), Fung (2014), Lac-

ity & Willcocks (2016a), Lacity & Willcocks (2016b), Van der Aalst et al. (2016), and Van der 

Aalst et al. (2018) summon up the main fundamental differences when choosing between RPA 

solutions and BPMS. 

 

 

Figure 12. Fundamental differences for choosing between RPA solutions and BPMS (adapted 

from Slaby & Fersht 2012; Fung 2014; Lacity & Willcocks 2016a; Lacity & Willcocks 2016b; 

Van der Aalst et al. 2016; Van der Aalst et al. 2018) 
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Similar to choosing between BPMS and RPA solutions, when it comes to choosing the right 

integration method, choosing the right technology is about comparing which fits the current 

circumstances, the process, and the system environment as a whole the best. Without this 

consideration, the limitations of both technologies will arise in the deployment phase and the 

envisioned outcome might not have the expected returns or serve the bigger picture. It can be 

hard to make an exhaustive recommendation, as every organization’s starting point and prob-

lems to be solved via integration methods are different, but looking at both technologies’ ca-

pabilities and in what circumstances they are considered to perform in theory, one can find an 

answer and evaluate their potential. The next chapter focuses on different integrations meth-

ods next to RPA solutions. 

 

 Integration methods 

 

IT systems interact with each other through various integrations, with each system essentially 

having its interface that acts as a door or point of connection with the other systems (Markus 

et al. 2002; Gulledge 2006). Organizations’ integration needs are often driven by the existence 

of different systems communicating with each other, within the unique system environment 

they form. For example, from a business process point of view, the information needed for 

decision-making or accomplishing daily work tasks can be located in several different systems, 

which creates information silos and lost opportunities that could be achieved through data uni-

fication. (Markus et al. 2002; Gulledge 2006; Santos et al. 2020) While information can be 

transferred by a human hand from one system to another via a user operating each systems’ 

UIs, integrations done through APIs have notable advantages in efficiency compared to man-

ual work (Santos et al. 2020). 

 

Two separate operating systems within the same company can be a burden for the organiza-

tion and if not integrated, the duplicate work done in both systems slows the process down 

instead of streamlining it. Maintaining two separate systems generally requires twice the time 

and resources. For example, the number of internal audits increases at the same rate as sys-

tems they are maintained in increases, as the information needs to be kept up to date and 

identical. In some cases, and if the process in question is not standardized, different standards 

are being implemented by the human workers, leading to differences, dissimilarities, and pure 

mistakes in data. Maintaining and documenting within differentiating standards adds complex-

ity to the process, thus, storing information becomes heavier to upkeep in the required systems 

and additional data conversions are required if the stored information is wished to be used 

elsewhere. (Santos et al. 2020) 
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What makes integrations challenging, especially in organizations with a more mature IT archi-

tecture, is that it can be challenging to find an integration method that would cater to all inter-

connected systems in the best way. The lack of a holistic view easily leads to several inde-

pendent integrations based on different technologies, which can be seen as inefficient to op-

erate and costly to maintain. (Markus et al. 2002; Fung 2014) Another challenge relates to the 

APIs used to integrate the systems. APIs vary depending on the software, as they can be built-

in to be part of the software, or be installed later on as add-ons (Llonch et al. 2018). The latter 

is usually the case with the legacy systems, with some of them completely lacking complete 

APIs to establish a connection with other systems, or there is little understanding of how the 

old system operates as it has aged and shortcuts have been taken to last a few more years. It 

should be paramount that the documentation regarding the finished systems and already de-

ployed quick fixes are transparent, accessible, and maintained, but this is unfortunately not 

always the case- (Markus et al. 2002) Due to the operational impact be caused by reinventing 

an aged IT infrastructure, the IT-heavy organizations often suffer from not being able to opti-

mize their processes through the different system integrations available, and thus, they are 

unable to create comprehensive and well-integrated information flows between all the IT sys-

tems (Gulledge 2006; Jorgensen et al. 2006). 

 

There are several models of solutions for implementing an integration, for example, service-

based service-oriented architecture (SOA), cloud integration, point-to-point integration, hub-

and-spoke integration to mention a few. (Markus et al. 2002; Gulledge 2006; Mcgovern et al. 

2006, 235; Schmutz et al. 2010, 8) The choice of integration is affected by the interface be-

tween the source and the target system, the data warehousing, the integration platform used, 

and what type of interface is possible to establish between the two systems. There are several 

models for implementing integrations based on each situation with some being better suited 

than others in a given context. When weighing the implementation method, it should be con-

sidered whether the need for integration is related to the desire to develop the organization's 

internal or external processes, and to that extent, are the systems involved and to be integrated 

internal or external. (Jorgensen et al. 2006; Fung 2014) RPA solutions can often offer a more 

inexpensive, quick, and flexible solution to the same problems as the other integrations aim to 

solve, but they are not considered as solid of a solution (Fung 2014; Lacity & Willcocks 2016a) 

A good analog would continuous transportation of goods over a river with a boat versus build-

ing a bridge over it. To clarify the possible options represented by other integration methods, 

and before comparing them to RPA solutions, the study will briefly go through them in more 

detail. 

 

On-premises integrations 
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An integration can inherit part of a system, or a platform, built specifically for the organization 

or used, for example, under a license. As a term, on-premises integrations refer to a platform 

application installed locally on the organization's intranet, for example, a virtual server that 

operates and transfers data within the organization’s system environment between its systems. 

But due to having such high initial investments, once deployed, they are hard to replace in the 

existing IT infrastructure. The opportunity costs increase over time, as additional systems and 

add-ons are introduced to the original on-premises platform. The on-premises platform does 

offer many of the benefits of a centralized integration service, such as easier monitoring of the 

data flows and keeping the IT infrastructure onsite within physical reach, but does not offer the 

benefits of modern cloud technology, which is essentially capable of the same. Especially the 

older legacy systems can face problems integrating to the newer systems due to the lack of 

APIs and aged software. (Markus et al. 2002; Gulledge 2006) 

 

Hybrid integrations 

 

Hybrid integrations have formed from the need to develop previously acquired systems further 

by combining them with newer cloud-based systems and applications. Due to the growth of 

cloud-based services, the ability to integrate between the cloud and on-premises systems has 

become a necessity. (Botta et al. 2016; Kumar & Srinivasa 2019, 316-317) Whenever there 

are different endpoints between the two systems, for example, cloud and on-premises, we are 

discussing hybrid integrations. In essence, hybrid integrations share the same functionalities 

as other integration methods. They have their APIs to enable information exchange between 

inbound and outbound information, data conversion tools to manipulate data to a format, which 

all the involved systems can understand, and come with orchestration capabilities to control 

the data flows between all the involved systems. They typically also include analytical compo-

nents, such as alerting tools to bring up errors and to ensure trouble-free information flow. 

When integrations are implemented between different systems based on different technologies 

due to their age, additional compatibility issues will also arise, and thus, hybrid integrations 

can be of the most costly integrations to maintain. (Morar 2017, 524-528) 

 

Cloud integration 

 

Cloud integration is done between cloud-based software such as different e-commerce plat-

forms, ERP, and BPMS. Cloud integration platforms have become widespread in recent years 

at the expense of traditional on-premises technologies. When it comes to cloud integrations, 

there is a wide range of different approaches, ranging from the virtual server-driven model to 
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the pure service-based serverless model. The common attribute for all cloud platforms is ver-

satility and standardization with all the parts involved. The benefits also include scalability, 

operational efficiency, replication, and the ease to integrate with other cloud services, and on-

premises systems with necessary APIs and capacity to communicate with cloud services. 

(Botta et al. 2016; Kumar, & Srinivasa 2019, 7-11) 

 

Point-to-point integrations 

 

Point-to-point integration is a two-way and direct integration between two systems, with a sep-

arate interface between them. This interface contains all the rules related to integration, data 

conversation, and communication done between the two systems. Point-to-point integration is 

a cost-effective option for individual integration projects and managing small IT entireties. 

(Markus et al. 2002; Gulledge 2006) As a downside, point-to-point integration cannot be scaled 

due to its nature of being a fixed connection between two systems. If new systems are de-

ployed in the organization, the number of integrations increases exponentially, and they are 

not feasible to implement via point-to-point integrations anymore. The result can be a complex 

network of individual point-to-point integrations, extremely heavy to manage, for example, the 

IT department’s perspective, as each integration must be maintained and developed inde-

pendently. (Schmutz et al. 2010, 27-28) 

 

Hub and spoke- integrations 

 

In the case of the hub and spoke- integrations, there is a dedicated information broker, the 

hub, which receives, configures, corrects, directs the received information to the correct re-

ceiving system within the system environment it has been established in. In a sense, the hub 

is in the middle of the network and provides all the functions related to data modification, rout-

ing, and system communication. Compared to point-to-point integration, with the hub and 

spoke- integration platform, the data management, and the information flow are better as all 

the communication goes through one centralized platform. Integrating new systems to the hub 

is also straightforward once the platform exists. (Schmutz et al. 2010, 28-29) As a downside, 

hub and spoke- integration is a singular platform, which means that in the event of a failure, 

data transmission is interrupted between all linked systems and the consequences affect all 

connected systems. The hub essentially acts as a bottleneck for the information flow, as all the 

data flows are transferred centrally through it. (Markus et al. 2002) Additionally, the organiza-

tion needs to share a common and standardized data format, not limited to the internal systems 

it can affect more easily, but with the external systems as well, as the is no centralized data 

conversion taking place in the hub (Schmutz et al. 2010, 29). This sets additional requirements 
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for the organization’s data management and can be hard to implement internally if the organi-

zation is geographically dispersed and culturally heterogeneous. Not mentioned the external 

systems within bounds of other organizations, which need to be influenced as well. 

 

Enterprise service bus (ESB):  

 

Enterprise service bus (ESB) as an integration method addresses the weaknesses present 

with the hub and spoke- integration’s centralized function. In ESB, the communication between 

the systems takes place via a router, which is also referred to as a “bus”. The difference to 

having one centralized hub is that the integration and data flowing through the bus takes sev-

eral steps, each step representing an individual system, which all together in unison. Thus the 

information flow does not rely on one centralized hub despite operating together as one bus, 

or a platform so to speak. The systems communicate via a shared interface and the ESB can 

receive, translate, and pass on information transferred from and by different systems involved. 

The information transfer between sending and receiving system proceeds in stages, which can 

also be monitored and altered through the shared interface. This provides a view of the data 

processing phase, data conversions, error messages, and identifying the source- and destina-

tion systems. (Markus et al. 2002)  

 

The upside to ESB is the decentralized integration process, so for example, the necessary 

repairs and upgrades can be made without interacting with the connected systems. The ESB 

as a platform can also easily be scaled, as well as connected easily, to new systems. ESB 

performs well in service-based organizations whose business focus is service-centric and re-

quires a more flexible data architecture. As a downside, the increasing number of systems 

integrated to ESB may become a heavy and somewhat unflexible entity to manage and indi-

vidual system owners may wish to manage their few integrations more independently without 

the forced organization-wide holistic view, which leads to additional governance and inefficien-

cies in their own business operations. (Kumar & Srinivasa 2019, 148-154) 

 

Service-oriented architecture (SOA) 

 

While not technically an integration, SOA is worth noting as a design for an organization’s 

architecture where individual business processes function as stand-alone services (Mcgovern 

et al. 2006, 235-236). SOA, being a business process-driven concept, has a focus on integrat-

ing service interfaces in compliance with open standards, intending to minimize the differences 

in individual integration approaches taken within the organization (Mcgovern et al. 2006, 244-

245; Schmutz et al. 2010, 13). It has also been compared to BPMS, as the aim is to build one 
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holistic, all-encompassing, and streamlined technical solution for the organization’s business 

processes to function under (Slaby & Fersht 2012; Lacity & Willcocks 2016a). In the case of 

SOA, the systems access each other through an open, standardized interface, with there being 

no need for a third independent system to integrate their data flows together. In this kind of 

architecture, the interface between the systems is built once, unlike with point-point integration 

that connect all the systems individually together. This creates the groundwork for creating 

additional connections via the same interface more easily in the future. The aforementioned 

ESB serves as one solution when implementing SOA (Schmutz et al. 2010, 30-31) 

 

Lack of technical understanding in choosing the right integration method can be just as fatal 

as not considering the organization’s IT architecture and other systems as a whole, not under-

standing the different business processes the integrations are supposed to support, nor pos-

sible information security risks, legislation, or importance of governance to maintain continuous 

ownership (Llonch et al. 2018). It is also important to have a vision and be capable of identifying 

the current needs and what is looked forward to being accomplished with the integration, and 

what are best available methods to ensure that easy practical integrations can be done into 

existing and future systems (Markus et al. 2002). 

 

While RPA solutions and other integrations methods are, in a sense, complementary technol-

ogies and are often useful in conjunction, RPA solutions have a notably different approach to 

being an integration than the other integration methods. When it comes to comparing RPA 

solutions and the other integration methods, RPA offers a better and more immediate solution 

when there is significant resource or budget constraints in place when compared to the other 

proposed integration method. In contrast, the other integration methods are the preferred route 

for long-term strategic business use cases, but RPA solutions can offer a quick fix. (Asatiani & 

Penttinen 2016) 

 

RPA solutions are also the preferred option when system integration is simply impossible to 

implement. For example, the system is not suitable for integration and cannot be connected 

through an API, or the database or source files are so badly maintained that the data to be 

transferred can only be recognized in the wanted context through the source system’s UI. 

Sometimes the IT department also does not want to make the API available due to cost and 

budget constraints, as they do not see the benefit from their perspective, so the business pro-

cess owners might exploit the RPA solutions to get the work done (Asatiani & Penttinen 2016). 

Granted, this kind of a “shortcut” would at very least hurt the organization’s own IT depart-

ment’s control over its own IT architecture, as there would now be a new IT solution operating 

under its radar undetected. In this example,  
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As previously mentioned, RPA solutions can mimic human interaction within the aged legacy 

systems through their UIs. This enables tapping into, transferring, and reorganizing data re-

ceived through the presentation layer, as visualized in Figure 11. Even when the target sys-

tems' UIs are hazy and text strings cannot be recognized, an RPA solution with the capability 

to convert the visual data through OCR to a structured format more suitable for other systems 

to receive is suitable for such a task. Such could be the legacy systems discussed earlier, 

where an integration through other integration methods is too costly or not simply not possible, 

but data in the system is still wanted to be extracted. Similarly, RPA solutions are also usable 

with third-party systems, which databases the organization has no access to but their UIs hold 

all the information wished to be acquired, and the target system’s owner has no motive to build 

nor manage an additional integration (Asatiani & Penttinen 2016). 

 

Return of investment is another perspective to consider. Traditionally, integrations have been 

implemented as long and heavy IT projects, especially if there is a lack of base IT infrastructure 

or an existing integration platform has not yet been established (Markus et al. 2002). System 

integrations are usually aimed to deliver higher long-term value, so RPA solution used as an 

integration method can serve as a temporary solution before new IT development can be im-

plemented. For example, smaller-scale and less valued tasks in processes involving data 

transfer might not be a worthwhile target to have an independent API built for them, but a lower 

cost and faster to deploy RPA solution might do. (Kääriäinen et al. 2018; König et al. 2020) 

They are a quick way out though and may postpone the investment on a more stable and 

holistic integration platform that the organization truly needs, as the problem also worsens over 

time. 

 

From a business process owner’s point of view, RPA solutions can tap into the existing busi-

ness processes easier. Especially in cases where information is already being transferred by 

human workers using different systems’ UIs. According to König et al. (2020, RPA solutions 

have an early advantage over other integration methods. Especially if the organization does 

not muster a comprehensive IT department, nor is heavily invested in IT overall. Combined 

with its other benefits as a lightweight IT, the RPA solution can be a quick and accessible 

method for the business process owners to get simple information management tasks auto-

mated quickly and completed without considerable effort, technical know-how, resources, or 

time invested. Granted, RPA solutions’ early advantage falls off if more complex requests 

begin to emerge, and a “proper” integration to manage high-frequency data flows is needed 

(Santos et al. 2020). 
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Automating existing business processes via supporting systems UIs can also be a notable 

upside or a downside. If a dedicated integration between two systems suddenly fails to deliver 

on the back-end, the receiving system would cease to get input and the work cannot be cov-

ered by manual labor as an emergency measure. If RPA solutions are utilized as the means 

of data transfer, the manual labor can still overtake the data transferring task as an emergency 

measure, as the task was originally carried out by the human workers and the data transfer 

was always done via the other system’s UIs. (Asatiani & Penttinen 2016) Although RPA solu-

tions as an integration method can be quite brittle, the data transfer is reliant on the other 

system’s presentation layer and cannot adapt to changes done in the target system’s UI. 

Something that back-end integrations simply would not be affected with as they rely on the 

target system’s database. The changes in the target system’s UI, may it be the labels, colors, 

or switching the positions of other elements in UI, will cripple the software-based robots, as 

they cannot find inputs they were instructed to search for. (Santos et al. 2020) Despite IA, like 

the more advanced OCR, being able to adapt to small parameter changes can act as a way to 

work around this though. Nonetheless, it is not reasonable to anticipate such changes when 

originally designing the workflows for the software-based robots, as the target system’s stability 

ought to be questioned first. Therefore, a proper integration reduces technical debt as it re-

moves a dependency on the target system’s UIs, which can be redesigned or removed more 

often than the underlying database. Thus RPA solutions should be used short-term unless 

there is a great degree of control over the changes occurring in the target system, and all 

parties are included and informed in the planning as well as maintaining the RPA lifecycle. This 

is rarely the case though, and it is usually the deployed RPA solution that are the ones that 

need to adapt to bigger system changes (Asatiani & Penttinen 2016). 

 

To conclude, there are a diverse amount of choices for integrations available, which do not 

always exclude one another and can be considered to be somewhat of a hybrid approach. The 

right choice can consist of employing a mix of different integration methods to create all the 

information flows needed due to their heterogeneous system environments, but yet, a holistic 

view is encouraged and has been seen as beneficial as the IT infrastructure has gotten more 

complicated. Similar to comparisons made between BPMS and RPA solutions, RPA solutions 

and other integration methods should be seen as complementary technologies, but the RPA 

solutions seem to be leaning towards being more of a tactical choice. Despite the technical 

capabilities now covered, for most of the tasks, manual labor is hard to replace. 

 

 Manual labor 
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Throughout various points in history, emerging technologies and possibilities represented by 

them have caused concern for human workers and fear of unemployment to emerge, as they 

did in England in the early 1800th century during the industrial revolution. There, John Maynard 

Keynes, the famous economist, first time used to term “technological unemployment” to de-

scribe the concept of technology taking over work tasks previously performed by humans. 

(McClure 2018) While economists have been optimistic about the positive relationship between 

employment and technological advancement, Frey and Osborne (2013)’s study estimates that 

in two decades, 47 % of current jobs are likely to be automated to some extent by computeri-

zation and combined appliances of software- and physical-based robotics. These jobs include 

typical blue- and white-collar jobs, similar to what was presented earlier in Lacity & Willcocks 

(2016a)’s study, varying from truck drivers and warehouse workers to accountants, loan offic-

ers, healthcare managers, and paralegals. 

 

One of the most common themes in the literature concerning RPA solutions is the connection 

made between human workers' capabilities and RPA solutions’ potential to fulfill them. These 

remarks are extensive and there seems to be a strong consensus on the basic intent of utilizing 

RPA solutions as a compensatory resource for the human workforce. Thus, the most self-

evident alternative to RPA solutions and what they should be compared to capability-wise is 

manual labor. As it has already been established, software-based robots behave like human 

workers and perform tasks previously performed by human workers, and thus, it is easy to see 

why this connection exists and why RPA solutions are often seen as a supplementing technol-

ogy. 

 

This connection also exists in speech, as Lacity & Willcocks (2016a) and Willcocks & Lacity 

(2017) note that the act of deploying RPA solutions is often experienced and associated with 

configuring a software-based robot to perform the work previously done by people. Bruno et 

al. (2017) contribute to this connection by stating that “RPA is a software-based protocol that 

operates across technology platforms at the user interface level to mimic human actions”, this 

statement being similar to Forrester Research (2014) quote RPA solutions as “a style of auto-

mation where a computer mimics a human’s action in completing a task effectively”.  

 

Software-based robots are technical mimics of human workers who can manage predeter-

mined tasks quickly and efficiently in comparison to their human counterparts (Fung 2014). In 

essence, RPA solutions replicate and mimic human workers’ actions on the computer manip-

ulating and using existing systems (Alberth & Mattern 2017) The most basic RPA solutions still 

focus on solving and automating systematic tasks performed by manual labor, and thus, they 

operate on the same, or at a much greater efficiency than human workers ever could (Lacity 
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& Willcocks 2016a; Lacity & Willcocks 2016b; Lacity & Willcocks 2016c; Willcocks et al. 2017). 

Human error is but absent and the mistakes occurring in the tasks given for software-based 

robots to perform are essentially always caused by the mistakes made in building the work-

flows or changes occurring in the system environment they operate in (Asatania & Penttinen 

2016). Software-based robots share several characteristics with human workers when basing 

the comparison purely on the nature of work tasks both can accomplish (Willcocks & Lacity 

2017). Madakam et al. (2019) also note that automation can be taken to a level higher, and 

with the more complicated algorithms and IA involved, to mimic human interaction beyond their 

manual tasks and become more humanlike. From this perspective, software-based robots are 

virtual humans. However, when compared to human workers, software-based robots have al-

most unlimited scalability and the ability to learn quickly from large masses of data, incompre-

hensible to humans. (Willcocks et al. 2015a)  

 

As already discussed in chapter 4.1. with “Technical aspects of RPA”, the feature that sepa-

rates RPA solutions from other IT systems, and further discloses the connection between soft-

ware-based robots’ and human workers' capabilities, is RPA solutions’ capability to perform 

actions through other systems’ UIs similar to human workers. Whether the software-based 

robot operates under its own established ID or uses the human worker’s ID required to access 

the system, the underlying business logic is not modified and it becomes ironically hard to 

observe whether the task was completed by the software-based robot or the human worker. 

Despite fulfilling the same purpose and sharing similar capabilities, this kind of misleading 

messaging and comparisons made should be avoided in speech though, as the software-

based robots can be seen as competitors, which in return can lead to tension between the 

human workers and management wishing to implement them (Asatiani & Penttinen 2016). It is 

often mistakenly thought that the software-based robots would fully replace the existing work-

force, as they typically only neutralize the most time- and resource-consuming work tasks. 

These work tasks are also often considered unvalued and boring by human workers. (McClure 

2018) In their studies, Slaby & Fersht (2012) and Fung (2014) note that in the past, larger 

organizations have solved this problem through outsourcing the more manual work tasks to 

cheaper locations, but as of now, RPA solutions are gradually becoming the means of insourc-

ing these same work tasks back in-house. 

 

The role of the human workers in organizations is all but diminished. Since the software-based 

robots perform quickly and accurately, it allows employees to focus on work tasks that require 

experience, emotional intelligence, reasoning, knowledge-based expertise, intellect, and 

greater strategic value (Willcocks et al. 2017). Furthermore, despite RPA solutions including 

virtual chatbots, for example, in customer service as extensions to self-service portals, the 
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human connection and value it brings to the opposite side of the interaction taking place is still 

impossible to mimic. Also, an experienced person’s adaptability to exceptions unforeseen in a 

process, or a case of an emergency, is often invaluable. (Del Rowe 2017) The capability to 

perceive the big picture and related concepts and meaningfully engage with other people is 

simply not within reach for RPA solutions to do. 

 

Preemptively charting out a process and expecting it to never run into problems with the world 

revolving around is also not realistic. Thus, software-based robotics still need to be taught, and 

deep knowledge regarding the operational steps tied to human workers needs to be passed 

on to those who come after. Even after finishing the RPA solution’s deployment in the organi-

zation and creating the initial workflows for the software-based robots to perform, the human 

workers are still needed to monitor the work performed by the software-based robots, correct 

possible errors in the beginning, and even during their whole lifecycle, and take over in emer-

gencies. Once the software-based robots become, in a sense, part of the work community, the 

human workers also gain new roles as supervisors and senior co-workers of the software-

based robots. (Asatiani & Penttinen 2016) Similarly, McClure (2018) emphasizes human work-

ers’ importance as rule-makers and guides in creating the necessary workflows for software-

based robots to follow. This thought is also present in much of literature, as Lacity & Willcocks 

(2016a), Lacity & Willcocks (2016b), Lacity & Willcocks (2016c), and Holmukhe et al. (2019) 

all point out that while some work tasks are transferred to software-based robots, the existing 

job descriptions become refined and focused on the work tasks that cannot be replaced by 

automation, and as a result, new more enjoyable job description and forms of working will 

arise. This is essentially the great paradox of automation, as the desire to eliminate manual 

labor always generates new tasks for human workers to perform. Nonetheless, McClure (2018) 

rightfully argues that while the above is true, the software-based robots do not need multiple 

guides so to speak, and most of the human workers exclusively responsible for high-frequency 

and one-dimensional tasks, now performed by the software-based robots, cannot be reposi-

tioned in the organization and are often let go for further efficiency. 

 

As seems to be the case with all the alternatives, human workers and RPA solutions comple-

ment each other and should not be seen as rivals competing for the same right to exist to 

handle certain work tasks in a process. Just as there is diversity between people and their 

skills, RPA solutions are more fit to complete certain work tasks and should be embraced by 

human workers as a capable tool and shaping their job descriptions to be more enjoyable. The 

responsibilities tied to the more meaningless work tasks can be given out to software-based 

robots to perform, while one can focus on growing as a professional, and at the same time, 
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further enhance the organization’s overall productivity by engaging with more valuable strate-

gic work tasks. 

 

6. Process mapping 

 

What is left is to choose a method to conceptualize and visualize the process systemically, so 

the wanted process, and the tasks embedded in it, can be recognized for evaluation. This can 

be problematic though, as processes are continuous by nature and can often only live in a 

speech heard in the organization’s hallways. Furthermore, organizations have endless 

amounts of processes, with slight operational and even strategic variations bound to occur, 

which brings up a subjective question; where does a process begin or end? 

 

Although the idea of just giving some tasks for RPA solutions to perform can seem simple, and 

something that should be put in motion right away, it is important to spend time on planning, 

analysis, and design of the target process (Asatiani & Penttinen 2016). Chappell (2016) em-

phasizes careful process evaluation and prioritization when beginning the automation journey. 

Organizations should review the target process from different angles, be aware of all the pos-

sible versions and perspectives people may have, stabilize it before proceeding with automa-

tion efforts, and identify the potential tasks in the process to be automated (Asatiani & 

Penttinen 2016). Vivekananthamoorthy & Sankar (2011) further add to this by stating that a 

process must be well understood from beginning to end, and time must be put to understanding 

the outlines of the process correctly. The different parts of the process need to be logically 

related to each other so that there is a logical flow to be followed and one does not fall off the 

mapped process following it. A carefully designed modern process leads to strong advantages 

over an inefficient process that can only provide partial benefits and notable hindrances during 

the automation effort (Asatiani & Penttinen 2016). Thus, being such a fundamental and effi-

ciency-inducing aspect in business, entire schools of thought have emerged with refined tools 

to answer a variety of business processes-related problems. 

 

In the early 1990s, as Lean theory’s principles were beginning to emerge and become popu-

larized, the idea of merging the best aspects of the two continuous improvement methods 

started to arise. The Lean theory focused on improving process flow efficiency and lead times, 

while Six Sigma aimed to reduce process variability and improve the quality. This gave birth to 

Lean Six Sigma, which was a new approach focused on improving process quality and flow 

efficiency by using defined tools. (Vivekananthamoorthy & Sankar 2011; Shokri & Li 2020) 
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One of these tools is SIPOC, which stands for the supplier, input, process, output, and cus-

tomers. SIPOC is a process map model, typically used in the definition phase of the DMAIC 

process to find, describe and define different variables in the process to measure its scope. 

(Kumar et al. 2006, 357; John et al. 2009, 34) DMAIC itself stands for defining, measuring, 

analyzing, correcting, and controlling. In its essence, it is a systematic problem-solving model 

that utilizes several administrative, statistical, and technical tools and techniques to improve, 

optimize and stabilize business processes. As well as improve the overall process efficiency. 

(Kumar et al. 2006, 356-356) The DMAIC model is illustrated in Figure 13. below. 

 

 

Figure 13. DMAIC problem-solving model (adapted from Kumar et al. 2006, 355-357) 

 

DMAIC model focuses on identifying the problem and limiting the project to a specific process 

by defining, measuring, and analyzing it. This is usually implemented by visually mapping and 

describing the process via different tools, such as the SIPOC model. When it comes to tools 

used in Lean Six Sigma, the SIPOC model is of the most widely used tools to describe a 

process. (Vivekananthamoorthy & Sankar 2011; Chiarini 2013, 146) 
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 SIPOC 

 

The SIPOC model is used to identify the relationship between the supplier and customer, as 

well as the causalities between inputs and outputs existing in the process that connects them 

(John et al. 2009, 34). In Brown (2019)’s view the purpose of describing a process by using 

the SIPOC model is to identify the links between the customer's needs and supplier’s produc-

tion, and through which activities in the process the value is created. The adaptation of Brown 

(2019)’s SIPOC model, and the diagram it consists of, is illustrated in Figure 14. below. 

 

 

Figure 14. SIPOC model (adapted from Brown 2019) 

 

To create a SIPOC diagram, one must first divide the target process into a few essential sub-

processes. This creates a high-level overview, in which subprocesses explain “what is being 

done?”. After establishing the subprocesses, one has to identify each subprocess’s outputs, 

who receives the created outputs, and which outputs are required to complete the subprocess 

itself. These inputs and outputs can consist of information, material, or services alike. This in 

turn leads to considering where the inputs are produced and for example, which subprocess, 

in turn, provides the required inputs and in which steps the production takes place. Therefore, 

the individual steps, or operational steps, provide an answer to “how it is done?”. The SIPOC 

diagram can then be further enhanced by indicating the roles responsible for each step, which 

supportive systems are used, or which other tools are being used in completing each step. 

(Brown 2019) The process ought to be described at a compact and general level, yet the num-

ber of steps in the process should not be too few and exclude necessary tasks. An appropriate 

amount depends on the process, but 4 to 15 steps are seen as a general guideline. (Brown 

2019) 
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Once the first iteration of the SIPOC diagram is ready, it should be shared with all the share-

holders partaking in the process; process owners, leadership, workers, etc. to evaluate and 

verify the results (Brown 2019). Such undergoing usually brings out not just differences in how 

individual tasks are performed, but how the process is seen by other parties on the other side 

of the spectrum, and how the operational and strategic views may differ. In doing so, more 

interconnect processes can be found, and the scope of the process may still change. Further-

more, ways to optimize the process may emerge, for example, by removing duplicate work and 

completing some tasks in a more logical order. Still, one should not lose sight of the original 

process and expand beyond the original goals in pursuit of trying to map the organization’s 

operations to one all-encompassing process in one go. (Vivekananthamoorthy & Sankar 2011) 

 

SIPOC diagram provides a good visual representation to describe the key functionalities of an 

individual process by it illustrating its subprocesses and steps to get there. SIPOC diagram 

also aids in streamlining the workflows, identifying and resolving problems, eliminating wasteful 

activities, and overseeing the whole process flow through the process visualization, through 

the process can be analyzed and subjected to further process improvements. (Aartsengel & 

Kurtoglu 2013, 520; Brown 2019) SIPOC diagram aids in seeing the bigger picture, planning 

out new business concepts, and developing the existing ones further (Brown 2019). Through 

a SIPOC diagram, one can understand the purpose, as well as the requirements, of a process 

and re-evaluate how the process steps are performed (Chiarini 2013, 6-8). As so, it is also 

helpful when introducing new human workers to the process (Brown 2019). It should also be 

noted that the suppliers and customers represented in the SIPOC diagram can either be inter-

nal or external to the organization. Furthermore, the individual SIPOC diagrams, and the pro-

cesses they describe,  may provide for another and act as the supplier or the customer. (Chi-

arini 2013, 146) Overall, the organization must be on the same page and in agreement on how 

the process is carried out, as once agreed on, its automation potential can be further analyzed. 

 

7. Research design and methods 

 

According to Ketokivi & Choi (2014), quantitative research refers to either large-sample re-

search that relies on statistical inference (empirically quantitative), or mathematical and sto-

chastic modeling (analytically quantitative) methods. In contrast to this, qualitative research 

has typically been considered through what it is not, and therefore, if it is not quantitative is 

qualitative. Ketokivi & Choi (2014) further elaborate on this with such examples as “what is not 

numerical data is textual” and “what is not deductive is inductive”. Furthermore, they define the 

difference between the two as follows: 

 



71 

 

 

“Qualitative is a research approach that examines concepts in terms 

of their meaning and interpretation in specific contexts of inquiry.” 

 

“Quantitative is a research approach that examines concepts in terms 

of amount, intensity, or frequency.” 

 

This study has been carried out as a qualitative case study, in which the research topic is 

addressed by analyzing an individual case company through the established research frame-

work. Metsämuuronen (2006, 212) sees case study as the use of qualitative and quantitive 

methods and primary means of data acquisition to study a subject. Similar to this, Yin (2003, 

23) defines a case study as: 

 

‘‘an empirical inquiry that investigates a contemporary phenomenon within its real-life context 

when the boundaries between phenomenon and context are not clearly evident and in which 

multiple sources of evidence are used’’. 

 

Case studies can be defined as empirical studies of people working in current events and 

environments, using information obtained in a variety of ways. The boundaries between the 

studied phenomenon and the real-life context are not evident, and thus, multiple sources of 

evidence are needed to complete the analysis and arrive at conclusions. (Yin 1983, 23) Differ-

ent aspects of the case study are understood in relation to one another, forming a coherent 

picture where different variables combine and complement each other (Dubois & Araujo 2007). 

 

Case studies can be used to examine large groups of individuals or participants to obtain in-

formation about objects studied in the natural environment (Matsämuuronen 2006, 210). Given 

to topic and the methodology of this study, the research questions are leaning towards the 

issue of an organization. To elaborate, the questions are more focused on how the organiza-

tion works rather than how an individual behaves in it. Lee (1989) created a separation be-

tween an organizational case study and the more individual-focused psychological case and 

defined the former as: 

 

“an intensive study of a single case where the case consists of the individuals, groups, and 

social structure in the setting of an organization.’’ 

 

Stuart et al. (2002, 420) describe a five-step research process and how to conduct each of the 

steps while Seuring (2008) builds on these five steps and further elaborates on the analytic 

dimensions and related categories existing at each stage of the process model, and what 
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methods they consist of. Figure 15. below synthesis and illustrates an adaptation of models 

represented by Stuart et al. (2002, 420) and Seuring (2008). 

 

 

Figure 15. Analytic dimensions and related categories for content analysis in the five-stage 

research process model (adapted from Stuart et al. 2002, 420; Seuring 2008) 

 

Kähkönen (2011) emphasized that such a linear and sequential approach is not unambiguous, 

especially in the case of case studies, and may have to be repeated several times during the 

research process. This is following Golden-Biddle & Locke (1993)’s idea of research becoming 

a more iterative process if a researcher can revert to previous steps and reexamine, as well 

as reflect, with his findings. As an early reflection, such elements have been present in this 

study as well. The initial focus was to analyze, and in a sense, enforce RPA solutions as a way 

of automation to any potential problem, but as the study progressed, it became abundantly 

clear that other alternatives should not be exclusive in finding an answer. In the words of Miles 

and Huberman (1994, 1), qualitative data is: 

 

“a source of well-grounded, rich descriptions and explanations of processes in identifiable lo-

cal contexts.” 
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Thus, the ultimate purpose of a case study is to gather information, review it, and draw con-

clusions from the subject matter. And as for the selected research methodology, to create an 

accurate, and comprehensive picture of the researched phenomenon to support the conclu-

sions drawn. 

 

 Research methodology and data 

 

Qualitative research is often associated with an interpretative philosophy. As the researcher 

needs to make sense of subjective and socially constructed meanings in different contexts of 

the world, the interpretative nature is required to reason and make sense of the target phe-

nomenon. Qualitative research studies the phenomenon through understanding the relation-

ships and meanings between different participants by utilizing a variety of data collection tech-

niques and analytical procedures to yield results. (Saunders et al. 2015, 168) Thus, the re-

search methodology and data collection are closely tied to one another. 

 

Qualitative research utilizing a single data collection technique is referred to as a mono-method 

qualitative study while utilizing more than one collection technique is known as a multi-method 

qualitative study (Saunders et al. 2015, 168). This case study has been conducted as a multi-

method qualitative study utilizing two qualitative methods. Namely participant observation and 

a semi-structured interview. 

 

7.1.1. Participant observation 

 

Participant observation methods are suitable for studying almost every aspect of human exist-

ence (Jorgensen 1989, 12). The researcher enters the social world and space of those being 

observed and participates in the activities by becoming a member of the target organization, 

workgroup, or community (Saunders et al. 2015, 356). Through the observation of the partici-

pants, it is possible to describe what is happening, who is involved, when and where it is hap-

pening, and how it is happening in a given specific situation. Participant observation methods 

are exceptional for studying processes, relationships between people and events, organiza-

tions consisting of the said people and events, continuity over time, patterns, and the direct 

sociocultural context in which human presence manifests. (Jorgensen 1989, 12) A period of 

attachment is often necessary to gain a deeper understanding of the target phenomenon. 

Thus, in participant observation, the researcher may become, for example, a fully accredited 

participant by becoming an employee to observe the phenomenon in a particular context. 

(Saunders et al. 2015, 361-362) 
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The research methods in participant observation can include the processes and techniques 

for data collection, data analysis, interpretation, and dissemination (Vaughn & Jacquez 2020). 

How the researcher records the data depends greatly on his role and a participant observer’s 

chosen methods to record and conceptualize it. In participant observation, the data collection 

techniques are broad and can consist of various sources and types of data. These may be 

categorized as primary, secondary, experiential, and contextual data. (Saunders et al. 2015, 

362) This involves creating records, notes, and documentation regarding “what happened?”, 

“how it happened?”, “when it happened?”, as well as how the researcher perceived and felt in 

the situation. The data collection in participant observation also relies on “where it happened?” 

and “with whom it happened?”, depending on where the target phenomenon takes place, and 

how involved the community is with the research (Jorgensen 1989, 13-14). The data collection 

can involve anything from crude notes, documents, diaries, audio logs, videos, questionnaires, 

formal and informal interviews, and more systematic techniques like utilizing different business 

development tools during the data collection phase. (Jorgensen 1989, 23-25; Saunders et al. 

2015, 362-363) No matter the methods used, the new information during the data collection 

process should always be recorded and saved as soon as possible (Saunders et al. 2015, 

361). 

 

In their study, Vaughn & Jacquez (2020) describe research engagement in participant obser-

vation as ranging from community-informed to community-driven. The “inform” level of partici-

pant observation is typically associated with gathering information through the more traditional 

research methods. The community is informed of the research and there is a need for input of 

data from them, but the researcher conducts the following analysis more independently without 

the community’s further involvement. The weight is on the observation. In the more community-

driven direction relying on participation, the community is more highly involved and the data 

collection is done in collaboration by using different tools, tasks, and structured activities used 

to facilitate participation, shared decision-making, and mutual learning. Such deeper engage-

ment allows the research to benefit from the collective wisdom of the community. This creates 

more meaningful findings translated into action and possible change is driven from the inside 

the community, empowering them, instead of just being consulted from the outside and adapt-

ing to the possible changes that follow. 

 

One of the most critical phases in the process of case research is the analysis of the data. 

Qualitative data tends to be large in volume and complex in nature, as the researcher is likely 

to be confronted by a mass of paper, images, visuals, audio, and other means of recording the 

data. (Saunders et al. 2015, 568) Thus, being so open to different methods, the data collected 

through the participant observation should be transformed into a more coherent and formulated 
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form to provide clarity, which can be done through the use of different data analysis techniques. 

According to Saunders et al. (2015, 613-615), the eventual data display and analysis consist 

of (3) subprocesses: 1) data condensation, 2) data display, and 3) drawing and verifying con-

clusions. In data condensation, the aim is to transform and condense the data by selectively 

focusing on the most important parts of it to summarize and simplify the collected data mass. 

Data display involves organizing and assembling the data, for example, through the use of 

diagrammatic or visual displays. Finally, drawing and verifying conclusions, as well as recog-

nizing relationships and patterns in the data, is assisted through the use of diagrammatic and 

visual displays created. 

 

7.1.2. Semi-structured interview 

 

Interviewing in general is about asking purposeful questions and listening so the answers can 

be collected and explored further (Saunders et al. 2015, 388). According to (Yin 2003), inter-

viewing is the most common method to collect qualitative data during case studies, as it is an 

efficient way to gather rich and specific empirical data. Interviews can be structured, unstruc-

tured, formal, and informal, which depends on what type of interview the researcher sees most 

fitting for the research (Saunders et al. 2015, 390). An interview is typically a scheduled event 

with a set timeframe to complete data collection, but for a better outcome, extra time should 

be reserved for open discussion, especially in form of the more unstructured and informal in-

terviews (Saunders et al. 2015, 395). 

 

In a semi-structured interview, the researcher chooses relevant themes around the interview 

and creates core questions to be covered around the set themes, but there is also room for 

maneuver in the implementation of the interview. The purpose of thematic interviews is not to 

provide ready-made options as answers, but the interviewee must form their own opinion, and 

thus, the answers to open-ended questions. Thus, the researcher has the option to let the 

interviewee broaden the given answers beyond scope of the originally set core questions. 

(Galletta & Cross 2013, 75-78; Saunders et al. 2015, 391) The less structured conversation 

may reveal, for example, new perspectives not considered to be questioned beforehand by the 

researcher. This adds significance and deepens the depth of the data acquired, which may 

further help to understand and answer the research questions and reach the goals of the study. 

This also leaves the researcher to be free to represent more specific and complementary ques-

tions to deepen the answers given. (Hirsjärvi & Hurme 2008, 47; Galletta & Cross 2013, 78-

84) Doing so, the researcher has an opportunity to probe for certain answers, which the inter-

viewee might not consider important otherwise, and thus, the interviewer can direct the inter-

viewee towards explaining, elaborating, or building up their response. (Saunders et al. 2015, 
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394) Under the same motive, the order of the questions may also be altered to enable a more 

fluent conversation (Hirsjärvi & Hurme 2008, 47). 

 

The personal contact that the interview setting creates is also important. Saunders et al. (2015, 

393-395) state that managers are more likely to agree to be interviewed, rather than complet-

ing a questionnaire or similar kind of surveys. Especially if the interview’s topic has relevance 

to their current work, as the interview provides them an opportunity to reflect and question their 

thinking. It opens a possibility for the researcher to question the interviewee's logic, represent 

counterarguments, and reach a new mutual conclusion between both parties. 

 

Due to the nature of the interview, the data will be captured via audio-recording or by making 

notes. Formulating the data typically involves transcribing and reproducing the recorded audio 

in a textualized form to avoid relying on the audio, its quality of voice, timestamps, etc., and to 

enable easier analysis of the data. If transcribed, one should also pay attention and note down 

not just what the interviewee said, but how they said it, as some contextual information may 

be missed otherwise. The raw transcripts are rarely applicable themselves but have to be for-

mulated into transcript summaries, while the original ones can be reviewed to establish validity. 

The transcript summaries compress the long statements into briefer ones, with aims to main-

tain the main sense of what was said or observed. Thus, the researcher can rely on these 

summaries to assertively point out something that was conveyed in the interview and how it 

relates to the research’s context. (Saunders et al. 2015, 575-576) 

 

 Reliability and validity 

 

Transparency is a fundamental feature of scientific research. To evaluate the merits of an ar-

gument, one must have access to both the logic and the premises that support it. (Ketokivi & 

Choi 2014) Evaluating the validity and reliability of the study is one of the most important issues 

in research (Kähkönen 2011). According to Yin (2003, 37), the quality of case investigation 

depends on the accuracy of one building internal validation, external validation, and being able 

to provide reliability in their research design. In essence, validity is the quality of the measure-

ment that shows how well the measurement reflects the underlying construct. In other words, 

whether it measures what it is supposed to measure. (Kähkönen 2011) As another measure-

ment of quality, the reliability of the study reflects the extent to which the operation can be 

repeated to achieve the same result (Yin 2003, 37). 

 

Multiple sources should be used as evidence to enable multiple viewpoints, and thus, make it 

a possibility to capture a variety of meanings and perspectives, which is vital in understanding 



77 

 

 

a complex phenomenon in the context in which the research takes place (Dubois & Araujo 

2007). Furthermore, having numerous and highly knowledgeable informants, who view the 

central events from different perspectives, limits the bias introduced by using a singular source 

(Eisenhardt & Grabner 2007). Therefore, data from multiple research informants and different 

sources should be used, as the goal of reliability is to minimize the errors and limit the possible 

biases in the case study (Yin 2003, 37). This establishes a chain of evidence as key informants 

review the methods used to collect the data as the research process goes on, and in doing so, 

constantly reflect on what is already produced and well it captures the reality (Dubois and 

Araujo 2007). 

 

7.2.1. Participant observation 

 

Using the participant observation method may impose several threats to the research’s relia-

bility and validity. Either the setting where the research takes place is unknown to the partici-

pating observer, or the researcher in this case, and he or she has a harder time grasping all 

the cultural and interpersonal nuances, or the observer is so familiar with the setting that he or 

she might take certain things for granted. The factors to consider when evaluating the validity 

and reliability in participant observation are: 1) observer error, 2) observer bias, and 3) ob-

server effect. (Saunders et al. 2015, 363-364) 

 

Observer error occurs when the researcher has a lack of understanding, or over-familiarity with 

the setting, which may lead to misinterpreting what is happening. To counter this, the re-

searcher needs to develop both a deep and broad understanding of the researched phenom-

enon, not indulge in oversight and accept that there is nothing else to learn after the initial 

results. (Saunders et al. 2015, 363) 

 

Observer bias occurs when the researcher does not give him- or herself enough time to de-

velop a deeper understanding required to interpret the setting objectively, which leads to hav-

ing a subjective opinion. To counter this, the researcher should give the research a long 

enough timeframe to complete the observation and also utilize secondary observations done 

by other informants participating in the process. This is referred to as informant verification. 

(Saunders et al. 2015, 363-364) 

 

The observer effect relates to the presence of the observer and by how simply being present 

and participating, the researcher may affect people’s behavior with his presence, and thus, the 

empirical data collected. Leading to unreliable and invalid data, which will affect the results 

formed. To counter this, the researcher may act covertly without the people knowing about the 
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research’s goals. People may also become so accustomed to the researcher’s observation 

and participation that they act normally even knowing what the end goal is, which is also known 

as habituation. (Saunders et al. 2015, 364-365) 

 

7.2.2. Semi-structured interview 

 

According to Saunders et al. (2015, 396-398), the lack of standardization can be a concern 

when considering the reliability of the interview, as the results may not be repeated due to the 

flexibility given in the implementation. Thus, it can be questioned whether another researcher 

would be able to reproduce the same results with given themes and interview structure. A 

semi-structured interview is always an individualized event and it does receive some critique 

for it, but there are (3) factors for a researcher to consider to ensure reliability and validity in a 

semi-structured interview: 1) interviewer bias, 2) response bias, and 3) participation bias. 

 

The interviewer bias occurs when the researcher attempts to impose his or her own beliefs, 

attitude, or frame of reference through the means of intentionally commenting, changing the 

tone of voice, or through other means of verbal or non-verbal behavior during the interview to 

influence the results or interpret the answers subjectively. To counter this, the questions asked 

should be neutral and not limit what the interviewee would want to answer. (Saunders et al. 

2015, 397) Also, when probing for further information, the researcher must avoid using leading 

on the interviewee or propose answers. Instead, the questions should start with words like 

“what”, “how”, or “why” to not to pressure the interviewee’s answer to go any given direction. 

(Saunders et al. 2015, 408-409) 

 

The response bias is the kind of bias where the interviewee may result to changing her or his 

answer based on the perception he or she has about the interviewer or the whole interview 

situation. The interviewee may feel some questions, probing for a more specific answer, or the 

whole interview as intrusive, whether it is through a personal dislike or cultural differences 

present. The interviewer may also be tapping into sensitive information, which cannot be given 

out by the interviewee. Thus, the researcher may only get a partial picture. (Saunders et al. 

2015, 397) To counter this, an appropriate and comfortable interview setup should be provided. 

Furthermore, there should be either formal or informal trust built between the participants. 

(Saunders et al. 2015, 403-404) The response bias is also related to language and culture if 

either of the participants has a problem interpreting what the other person wishes to say, so 

the interviewee's native language should be preferred if possible (Saunders et al. 2015, 398). 

The interviewee should also be given a chance to deny answering sensible questions but also 
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encouraged to inform the researcher of the vital information being left out, and the kind of 

ramifications it might have to the results so it can be accounted for (Saunders et al. 2015, 402). 

 

Participation bias occurs when there is an unwillingness to participate, for example, due to the 

time taken away from doing other things. It may also occur when the interviewee sees the 

research as unimportant or even unbeneficial to him- or herself. (Saunders et al. 2015, 397) 

This can be countered by sampling, adapting to the interviewer’s schedules, using anonymity, 

compensating for the time taken, or conducting the interview under such premise that the in-

terviewee cannot conclude what the data is used for (Saunders et al. 2015, 247, 397). 

 

The technical equipment required to conduct the interview should be in place and checked 

before the interview. The interview setup should be planned so it goes undisturbed, and inter-

view materials, the interview themes and questions to be asked, should be available for the 

interviewee both before the interview to prepare and during the interview for additional context. 

(Hirsjärvi & Hurme 2008, 184) Overall, in a semi-structured interview, the researcher should 

ensure explaining how and from whom the data was obtained, how it was used, and how it 

was analyzed (Saunders et al. 2015, 399). 

 

8. The empirical data 

 

The next chapter elaborates how this case study’s empirical data was collected via participant 

observation method while working in the case organization’s procurement unit and how the 

collected data has been formulated into the SIPOC diagrams, which will be later displayed in 

the study and used as a base for analyzing the public procurement process. 

 

The following chapter elaborates on the semi-structured interview conducted with the process 

owner, working in the role of Development Manager, whose one of the responsibilities includes 

overseeing the development of the case organization’s public procurement process. The inter-

view was conducted to further validate the final iteration of the formulated SIPOC diagrams 

and to ensure that the displayed public procurement process is accurate and indistinguishable 

when compared to the actual business process. 

 

  Participating and observing as an employee 

 

In this case study, the researcher has been an employee in the case organization’s procure-

ment unit and been part of its daily work-life, both in an operational role of the process and as 

well as a process developer, which has contributed to gaining a deeper understanding of the 
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public procurement process. Data collection has been an ongoing process due to the nature 

of the research method used to acquire the empirical data and how the researcher has been 

part of the case organization for a notable time. Nonetheless, the time observed can be split 

based on the (2) distinctive roles, their job description, and time spent in both roles. Namely 

the Procurement Planner and the Senior Procurement Development Specialist. The total time 

spent in these (2) roles was approximately 1 year and 11 months in full-time employment. The 

next part of the chapter will further elaborate on the data collection phase. 

 

Procurement Planner, 7 months 

 

As a Procurement Planner, the researcher adapted to the organization’s processes, fulfilled 

the role’s responsibilities, and completed operational tasks in the public procurement process 

as a member of the Specialist Team. Knowledge of the existing tasks was initially deepened 

by the informative onboarding process, receiving guidance from the more senior workers, and 

familiarizing oneself with the recorded instructions as well as the conceptualized public pro-

curement process of that time. The Procurement Planner role was an operative one in nature 

and mainly consisted of carrying out appointed tasks in the public procurement process. It also 

served as an important access point to the organization’s procurement unit and as initial con-

tact to its operations. The researcher’s knowledge of the public procurement process grew 

rapidly over time as different operational tasks, in different parts of the public procurement 

process, were repeated numerous times, and the researcher was set to carry out full-length 

public procurements processes himself after the initial experience gained.  

 

The researcher also became accustomed to the different IT systems, both the internal and the 

external ones, which supported the public procurement process. After some time, additional 

responsibilities were introduced in the Procurement Planner role. This was in a form of over-

seeing the development of the city’s procurement management system, which as a whole in-

troduced a new perspective to perceive the public procurement process and deepened the 

researcher’s involvement with IT development and considering the key supportive systems’ 

role from the whole city’s context, which further aided elaborating their purpose in the formu-

lated public procurement process. 

 

Senior Procurement Development Specialist, 1 year and 2 months 

 

As a Senior Procurement Development Specialist, the researcher proceeded to work under 

the Development Team as a continuum from the Procurement Planner role. The notable dif-

ference was to move into a more strategic role and participate in the continuous development 
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of the procurement unit’s public procurement process after already having reached operational 

experience from the procurement unit’s operations. The responsibilities included maintaining 

and ensuring the efficiency and the constant quality of the public procurement process in the 

form of keeping it in line with the functions of the supportive systems. Thus, the role also in-

cluded taking charge of both the procurement unit’s internal system development, including 

system development life cycle, design, testing, and continuous development. Concurrently, 

this involved participating in developing the city’s overall system environment and its function-

ality around the procurement unit’s processes and strategic goals. Furthermore, the role in-

cluded both instructing and systematically updating the public procurement process, as well 

as maintaining more detailed instructions regarding the interconnect use of the systems and 

carrying out the operational tasks in the public procurement process. In a supportive manner, 

the role also included guiding internal and external members regarding the operational tasks 

and system usage during different phases of the processes present in the procurement unit. 

 

The public procurement process’s initial development included several facilitated activities par-

ticipated by all the different teams in the procurement unit. In cooperation, further facilitated 

activities also took place with the other close shareholders and internal customers partaking in 

the public procurement process from their perspective. The facilitation was led by the Devel-

opment Team with the goals to promote mutual learning, gain access to hidden knowledge 

and differentiating views, involve all parties in the decision-making, and empower the people 

carrying out the public procurement process by involving them in the development.  

 

The initial process map was developed by identifying the core activities in the public procure-

ment process, breaking it down to (4) main processes. Each of the main processes is repre-

sented by an individual but interconnected SIPOC diagram. Once the main processes were 

recognized, the subprocesses present in each of the main processes were narrowed down 

and agreed on. The operational steps present in each subprocess have been specified over 

time, with each iteration of the public procurement process detailing them further, while main-

taining the number of steps compressed. Some of the operational steps have been added with 

even more detailed instructions to complete the individual steps in cases where the description 

provided with each operational step was not sufficient enough, but they were not relevant for 

the study to include in the final SIPOC diagrams. Nonetheless, the procurement unit’s public 

procurement process was chosen to exist on (3) levels for clarity. 

 

As mentioned, after the development of the initial process map, the public procurement pro-

cess has been systematically and continuously developed further. This has involved a constant 

gathering of observations and propositions made by the members of the procurement unit, as 
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well as from the close shareholders and internal customers involved with the public procure-

ment process. The suggested changes were typically recorded on the spot and added to the 

next iteration of the public procurement process if deemed to be inline. The Development Team 

also accorded and planned for foreseeable changes coming, for example, the knowledged 

changes in supportive systems and procurement legislation, which often constituted changes 

in the unit’s public procurement process and how it is carried out. All the suggested changes 

were preliminarily reviewed and refined by the Development Team. The changes proposed 

were prepared by the Development Team for review, as well as approval, done quarterly by 

the procurement unit’s Management Team. After the approval, the changes were jointly re-

viewed with the whole procurement unit’s members in unit meetings before they were put into 

practice. 

 

The SIPOC diagrams used in this case study, visualizing the procurement unit’s public pro-

curement process, are the final culmination of primary-, secondary- and contextual data gath-

ered in both respective roles in over 1 year and 9 months via participant observation method. 

The public procurement process has gone through a total of (8) iterations and the 8th version 

was locked to be further developed for the use of this case study. The final changes made 

were later reviewed in the following interview with the process owner to validate its authenticity 

and constancy with the public procurement process’s 8th iteration. The final SIPOC diagrams 

are displayed in Appendices 1. - 4. 

 

With regards to reliability and validity, the researcher developed both a deep and broad under-

standing of the procurement unit’s culture as well as ways of working during employment. Fur-

thermore, through both roles, the researcher gained insight into the public procurement pro-

cess on both operational as well as strategic levels. The timeframe should be deemed more 

than sufficient as the public procurement process was carried out hundreds of times during the 

data collection period, with the researcher both partaking and developing the public procure-

ment process during this timeframe. The development of the public procurement process was 

not done solely but in collaboration with other informants, who actively contributed and re-

viewed the process based on their own experience. Representing both the operational and 

strategic levels of work and management. Thus, the bias was reduced through systematic 

improvements made in each iteration of the public procurement process while under critique 

from several perspectives.  

 

The purpose of developing the public procurement process was in line with one of the Devel-

opment Team’s main goals of developing the procurement activities in the procurement unit 
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further. Furthermore, there were multilevel and shared goals for developing the public procure-

ment process outside of the topic of this study as well, the member of the procurement unit 

was not specifically affected by the presence of the researcher or his intentions to collect em-

pirical data. The participation of the procurement unit’s other members in the development of 

the public procurement process had normalized over time and was seen as a standard to 

improve the procurement unit’s ways of working together, and thus, there was no change in 

behavior despite the perspective of the current study being known. 

 

  Interviewing the process owner 

 

As part of the empirical research done, the case study also includes a qualitative semi-struc-

tured interview with the procurement unit’s Development Manager. At the time of the interview, 

she had worked in her current role as a development manager for 3 years and 2 months and 

previously as a Sourcing Manager for 6 months with both roles taking place in the same pro-

curement unit. The Development Manager is the main driver for development in the procure-

ment unit and has the following (7) responsibilities: 1) the main process owner in developing 

and maintaining the public procurement process, 2) the main owner of the internal systems 

supporting the public procurement process, 3) responsible for developing internal customers' 

skills and creating a culture of continuous improvement, 4) serving as the immediate supervisor 

of subordinates and as a team leader for the Development Team, 5) cooperating with external 

actors involved in the procurement unit’s development, 6) producing communication materials 

and answering to various initiatives with internal and external actors, and 7) participating in the 

work of the Management Team. 

 

The interview was conducted as a means to further validate the final SIPOC diagrams used in 

the case study and thus, increase the reliability of the collected and formulated empirical data. 

The structure of the interview can be found in Appendix 5. to establish what kind of validation 

was done through the interview. The interview's main theme was the public procurement pro-

cess and the visualized in the SIPOC diagrams found in Appendices 1. - 4. were used to sup-

port the interview. The interview was, in a sense, looped and went through each of the main 

processes systemically one by one, while elaborating on the purpose of the main processes, 

subprocesses, and what kind of activities are taking place in the operational steps. The inter-

view loop followed the structured questions of the interview, starting from the main process 

and gradually descending to each of the involved subprocesses and operational steps in them. 

The activities in operational steps were further questioned by confirming which role(s) and 

systems/applications take part in carrying out the described activity. The interview took place 

in the Microsoft Teams application, where both the interviewer and the interviewee shared an 
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audio connection and a view to SIPOC diagrams, shared on the screen for both parties, as the 

interview proceeded. In this method, the mouse was conveniently used to point out and high-

light necessary sections in the SIPOC diagrams throughout the interview as the discussion 

followed. 

 

During the interview, (6) small conflicts were found in the SIPOC diagrams. Descriptions re-

garding the systems/applications involved in (2) different operational steps were missing, (1) 

operational step was marked as “Processing”, despite it being a step for “Decision / Check-

point”, and (1) operational step had a misleading description of the activity taking place in it. 

Additionally, (1) subprocess had subsequent operational steps with nearly identical activities 

embedded in them, which were combined into a single operational step. Finally, after discus-

sion, (1) mistake was found in of the roles responsible for one of the operational steps. These 

faults were marked up as comments to the SIPOC diagrams on the spot during the interview 

and the fixes were applied right after the interview to the final SIPOC diagrams used in this 

study. Overall, the interview’s goal to validate the final SIPOC diagrams and the public pro-

curement process as a whole was achieved and there were only small conflicts to be found. 

 

With regards to reliability and validity, the interview questions’ structure was designed to vali-

date the visual presentation of the public procurement process and focus on key aspects pre-

sent in the SIPOC diagrams. Regards to interview questions’ neutrality, they were systematic, 

straightforward, and open in the sense that the interviewee could freely elaborate her answers 

and reflect them in the context provided by the SIPOC diagrams during the interview. The 

interviewee could either agree or disagree with the contents and descriptions in the SIPOC 

diagrams and from there to elaborate “why” she perceived the case to be so. 

 

Both the interviewer and the interviewee shared a prebuilt trust due to a long time working 

together, with both being motivated to improve the public procurement process further. This 

gave a good setting for the interview and a more relaxed discussion. As also described earlier, 

the development of the public procurement process has been largely based on continuous 

improvement and open dialogue. Thus, there was no reason to hide information or not to bring 

out faults in the SIPOC diagrams from the interviewee’s side, as apparent faults would harm 

the current operations in the procurement unit and would need to be fixed sooner or later. For 

this same reason, there was no response bias present related to an unwillingness to answer 

the interview questions. However, the interviewee can be deemed slightly over-familiar with 

the public procurement process as she is the main process owner and according to her own 

words, she might have developed a “top-down” perspective and inherently distanced herself 

from the daily operative tasks after not actively carrying out procurement projects in her current 
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role anymore. Nonetheless, this should be compensated through the means and other 

measures taken to gain several perspectives in the development phase by involving several 

parties taking part in the public procurement process with different perspectives, as described 

earlier. 

 

The interview was prescheduled and enough time was reserved to go through the whole public 

procurement process in the given time. The technical problems of the interview were prepared 

for by using two separate recorders during the interview and ensuring their functionality in 

advance. The interview lasted for a total of 2 hours and 14 minutes and was conducted in 

Finnish, as it was both participants' native language and enabled a richer dialog to take place. 

The interview was ongoing and no disturbances occurred during it. At the end of the interview, 

the interviewee expressed that she can be asked additional clarifying questions at a later date 

if need be. However, the information gathered during the interview was sufficient and no further 

formal contacts had to be made. 

 

9. Procurement Center, City of Espoo 

 

The case study takes place in the Procurement Center, which at its very core, is the centralized 

procurement unit of the City of Espoo. Procurement Center, and procurement itself, is seen as 

a strategic function in the City of Espoo, which strategic purpose is ensuring that the “Story of 

Espoo”, the city’s high-level goals, guidelines, and operating principles, translating to the eve-

ryday life of the city, are maintained through macroeconomic and sustainable procurement 

practices. The more operational goals of the Procurement Center are to ensure the develop-

ment of critical procurement capabilities, maintain an efficient operational model in carrying out 

the city’s centralized procurements, and meet the requirements set by the city’s business sec-

tors to act as a valuable procurement partner to them. To elaborate further, the Procurement 

Center has (6) primary strategic goals: 1) Ability to respond quickly to business sectors’ needs, 

2) ability to utilize a functioning market cost-effectively and sustainably, 3) ability to meaning-

fully develop operations with suppliers during the contract period through systematic supplier 

management, 4) incorporate strategic procurement management as part of the city's manage-

ment system, 5) further implement category management and category strategies, and 6) im-

prove the division of social responsibility via public procurement. 

 

In the year 2019, the City of Espoo’s total purchases were worth 1 231 million (€) euros, with 

approximately 650 million (€) euros worth of the purchases being carried out through central-

ized procurement in the Procurement Center. The Procurement Center carries an average of 

100 individual procurements and signs over 450 new contracts in a year. At the end of the year 
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2019, the Procurement Center was managing and was responsible for over 2200 individual 

active contracts with over 1200 different suppliers. At the end of the same year, the year 2019, 

the Procurement Center employed a total of 36 people. The procurement center’s current or-

ganization consists of (5) teams: 1) Development Team, 2) Specialist Team, 3) Business Sec-

tor Collaboration, 4) Supplier Management, and 5) Management Team. 

 

The Development Team continuously develops and supports the Procurement Center’s stra-

tegic and operational activities. This involves developing and maintaining the public procure-

ment process from all perspectives and identifying needs for improvement on all levels. This 

may include, for example, improving the working methods and skills of the whole procurement 

unit, close shareholders and internal customers through facilitated activities, such as updating 

and maintaining instructions and templates, organizing joint activities, taking part in the city’s 

cross-sectional development projects, and expanding Procurement Center’s capabilities to 

new areas, such as category management, and putting them into practice. Furthermore, the 

Development Team is responsible for Procurement Center’s internal system development as 

well as participating in developing the city’s overall system environment to ensure their func-

tionality and compatibility with Procurement Center’s and the city’s supplier management ac-

tivities. The Procurement Lawyers are also part of the Development Team, who provide in-

depth know-how related to the public procurement legislation during the public procurement 

process as well as to develop it further from the law’s perspective. Additionally, the Develop-

ment Team also includes the Procurement Coordinator who manages the overall administra-

tive tasks of the Procurement Center. 

 

Specialist Team consists of Specialists whose main responsibility is to carry out the operational 

tasks related to main processes 3 and 4 found in Appendices 3. - 4. This involves carrying out 

procurement projects and fulfilling the established needs of the business sectors, which have 

been refined to work order, with primary goals, objectives, and metrics of what has to be pro-

cured. As so, the Specialist Team’s Team leader sources the available resources, the Pro-

curement Specialists, who take responsibility for procurement’s preparations, designing the 

competitive tender in collaboration with the business sector’s shareholders, overseeing the 

tendering process, formulating the final contracts, take care of the related administrational 

tasks, and most importantly, act as the project managers for the procurement projects they are 

in charge of. The Specialist Team also acts as an available resource solving contractual issues 

arising during the contract periods depending on the nature of the contract measure needed 

to solve them. Routine tasks are being directed to them, but the ones requiring deeper know-

how and experience are sourced to Business Sector Collaboration’s members. 
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Business Sector Collaboration is mainline of collaboration with the Procurement Center’s cli-

ents, the city’s business sectors, for whom the Procurement Center provides strategic procure-

ment management in forms of procurement planning, recognizing possibilities for combining 

individual procurement needs, and reshaping them to procurement projects, overall support in 

all procurement related issues, such as contract- and supplier management. Each business 

sector has its own designed Procurement Manager and Procurement Specialist as the primary 

contacts with the Procurement Center. Business Sector Collaboration has the main responsi-

bility for main processes 1 and 2 found in Appendices 1. - 2. The evaluation of the business 

sectors’ and the city’s needs are constant, and thus, a reoccurring review process is done 

through a quarterly process, which is further elaborated later on. As new needs emerge, they 

are refined to work orders by the Business Sector Collaboration to be carried out as an ap-

proved procurement project. 

 

Supplier Management is involved in managing the relationships between the city and with its 

contracted suppliers. Supplier Management is responsible for the development and implemen-

tation of the city’s supplier management model in between the Procurement Center, business 

sectors, and both the contracted and other potential suppliers in the available market. The 

Procurement Manager of the team is the owner supplier management process existing along-

side the public procurement process. This includes, but is not limited to, identifying, selecting, 

classifying, and managing the current and potential suppliers through an evaluation done 

jointly with the business sectors to leverage more value from the formed relations for all the 

parties involved. 

 

The Management Team consists of the team leaders, the Procurement Managers, of all the 

aforementioned teams, and the Procurement Center’s Procurement Director. The Manage-

ment Team is responsible, as the name applies, for managing the direction of the Procurement 

Center’s strategic and operational activities proactively and systematically. This includes over-

seeing all the current procurement- and development projects in the Procurement Center, how 

they are progressing, how much and which resources have been internally and externally 

used, the overall status of the business sectors, and the demand of upcoming work orders in 

the procurement plan, highlighted issues with suppliers, ongoing cases in the realm of the 

public procurement law, and in general, which developments are currently affecting or are go-

ing to affect the Procurement Center’s activities, and the public procurement as a whole, in the 

future. 

 

 The current public procurement process 
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The public procurement process formulated for this case study describes the Procurement 

Center’s operations and through which activities a procurement project is carried out. As a 

case study, the public procurement process is set to the Procurement Center and the sur-

rounding city of Espoo’s context. Overall, despite its distinctive features and its operations 

being unique, the Procurement Center’s public procurement process’s consist of the same 

fundamental process entities and activities as featured earlier in van Weele (2014, 8, 43)’s and 

Pekkala et al. (2019)’s models in Figures 2., 3., and 4. 

 

The procurement center’s public procurement process is conceptualized and visualized by us-

ing the SIPOC model. The public procurement process has been divided into (4) main pro-

cesses, each representing a part of the whole public procurement process and being parallel 

to each other. The formulated SIPOC diagrams representing the whole public procurement 

process can be found in Appendices 1. - 4. 

 

The main processes are 1) From demand status to a need, 2) From a need to work order, 3) 

From work to competitive tender, and 4) From competitive tender to contract. Thus, the public 

procurement process in the Procurement Center’s and this study’s context considers the whole 

journey from establishing demand to the closure of the contract. Following the principles of the 

SIPOC model, the main processes consist of the subprocesses and operational steps, or in 

other words, operational tasks, responsible for producing the necessary outcomes for com-

pleting the main process with the given inputs. In this context, the (4) main processes mainly 

provide for another, but all the other suppliers and customers have been disclosed in the 

SIPOC diagrams as well. The average time estimate to complete is each main process, sub-

process, and operational step is also present in the SIPOC diagrams, but the variance can be 

notable depending on the nature of each procurement project and what is being procured. 

 

The nature of each process step is described in (3) different colors: 1) green, 2) blue, and 3) 

orange. The green color describes a default operational step as an activity where something 

is being processed. The blue color indicates a segment consisting of several process steps 

with a locked schedule and a fixed period to complete. During this segment, the included op-

erational steps can be carried out, but not fully completed before the fixed period has passed. 

The orange-colored operational steps indicate an important decision-making point, which en-

ables or disenables the subprocess in question to be completed. Additionally, the operational 

steps with a dashed line represent the operational steps with recognized digital interaction 

taking place in them. Digital interaction acts as a prerequisite in identifying the parts of the 

public procurement process where RPA solutions and other alternative methods could be uti-

lized to automate the specific operational step. Digital interaction covers the use of the most 
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important systems and applications in the current public procurement process and the system 

environment where digitized data is being managed and systems/applications are being ac-

cessed. The use of the systems/applications and the type of digitized data managed in each 

operational step are further elaborated in the analysis section. To assist with this, each opera-

tional step’s activity is complemented with the information of which systems/applications are 

used to complete the said operational step, and which role(s) in the process partake in doing 

so. The supporting systems and roles are further categorized and explained in detail in the 

next chapters. 

 

Additionally, to streamline the analysis, each of the operational steps has been assigned a tag 

to their left side as an identifier to help in the analysis phase of the study, which consists of (3) 

different numbers separated with “:”. The first number indicates the main process, the second 

number the subprocess in the main process, and the third number the operational step in the 

subprocess. All in ascending order. 

 

 The current roles 

 

Most of the roles taking part in the public procurement process are Procurement Center fo-

cused and the teams, as well as the team member, described in the previous chapter, make 

the bulk of the people and parties involved carrying out the public procurement process. The 

roles taking part in each of the operational steps have been represented in the SIPOC dia-

grams with icons with a corresponding combination of letters on the right side of the operational 

step in question. The first part of the description indicates the party in question and the latter 

one the actual role. For example, “Procurement Center, Procurement Specialist (PS)”. There 

is always at least one role present and responsible for carrying out the described activity in an 

operational step. When the roles are side by side in descending order, the first icon represents 

the role with the main responsibility for the operational step and the secondary icons are the 

roles to be consulted in carrying it out. The icons are separated by a “/” when any of the roles 

can be responsible for completing the described activity in an operational step.  

 

As a disclaimer, while other roles in the city’s other units exist, they do not notably take part in 

the public procurement process. The ones that do have been noted in the SIPOC diagrams in 

their lower-right corner are as follows. 

 

Business sector, decisionmaker (BD) 
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Decisionmaker is the representative of the procuring entity from the business sector’s side. 

The business sector’s decisionmaker is determined by the provisions of the jurisdiction, which 

in turn is affected by the nature and scale of the procurement. Oversimplified, the more valua-

ble the procurement is, the higher the authority will be making the decisions as a deci-

sionmaker. The business sector’s decisionmaker acts as a person approving the official deci-

sions related to the public procurement with jurisdictive rights granted by his or her position. 

The business sector’s decisionmaker, in the very definition of the word, decides on the execu-

tion of the procurement by approving and signing the invitation to tender, the procurement 

decision, and the contracts formed between the contracted suppliers and the city. Concur-

rently, he or she supports the business sector’s owner in defining the procurement’s objectives 

and the needs it aims to fulfill, if necessary. The business sector’s decisionmaker can simulta-

neously act as the business sector’s owner and decisionmaker during the public procurement 

process. 

 

Business sector, owner (BO) 

 

The business sector’s owner represents the business sector’s decisionmaker, but more rarely, 

the decisionmaker can also assume the role of the owner. The business sector’s owner, in the 

sense of the word, owns the procurement from the business sector’s side, typically resides in 

a management level role, and oversees the use of procured services or products during the 

contract period. The business sector’s owner makes substantive decisions related to the con-

tents of the procurement, approves the final call for tenders, and possible changes proposed 

by the preparatory workgroup. Mainly, the business sector’s owner defines targets and objec-

tives for the outgoing call for tenders and the following contract period and ensures that they 

represent and serve the operational targets for service production in the business sector. The 

business sector’s owner and the representative from the Procurement Center work together 

directly, or the preparation work can also be delegated to the business sector’s substance 

experts who have a deeper and hands-on knowledge of the substance. Nonetheless, the own-

ership of the procurement cannot be delegated to the business sector’s substance expert. In 

the end, the business sector’s owner approves the work order, including its objectives, sched-

ule, budget, and designed resources. Furthermore, he or she carries responsibility for policy 

decisions if the basis of the procurement change. To summarize, the business sector’s owner 

is, in principle, the person who represents the greatest benefits gained from the procurement 

in his or her area of operation. 

 

Business sector, substance expert (BSE) 
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The business sector’s substance expert possesses the necessary knowledge to accurately 

define the needs of the business sector they represent and convert this know-how into defined 

requirements and detailed information to be used in planning and creating, for example, the 

material specifications for the call for tenders and contracts of the procurement. The business 

sector’s substance expert brings forth the concrete needs of the end-users as he or she typi-

cally works in close contact with the currently established product/service and knows in detail 

in what form the current operational mode exists, and what could potentially be improved in 

the current procurement. There can be several attendees taking part in the procurement’s 

workgroup, as many of the centralized procurements can be citywide efforts, and each busi-

ness sector’s substance expert’s perspective is required to define needs for the procurement 

to fulfill accurately. As the experts of substance matter, they contribute to the choices made 

related to the procurement’s design and contents, which includes the descriptive material of, 

for example, call for tenders, and communicates the choices made to the business sector they 

represent. They are also typically participating in the deployment of the service at the beginning 

of the contract period. 

 

Procurement center, procurement director (PPD) 

 

Procurement Director is responsible for the city's centralized procurement, which excludes the 

construction contracts and related design competitions, with responsibility for preparing and 

maintaining the city's strategic guidelines for its procurement activities. As a decisionmaker, 

the Procurement Director leads the Procurement Center’s procurement processes and the 

customer-oriented development of systems and tools while taking into account the city’s overall 

economy. The Procurement Director withholds the highest responsibility for the Procurement 

Center’s operations, finances, and human resources, as they are carried out in line with the 

strategic objectives set. Appropriately, this also means setting the objectives for his or her 

subordinates and ensuring that all the strategic objectives are met in daily operations as well. 

The Procurement Director also monitors that the Procurement Center operates in accordance 

with the operating models of the City of Espoo and thus, he or she also needs to maintain 

cooperation and communication with the city’s internal and external shareholders as well as 

within Procurement Center by taking responsibility for the work of the Management Team. 

 

Procurement center, specialist team’s procurement manager (PPM) 

 

Specialist Team’s Procurement Manager act as the team leader for the Specialist Team. He 

or she is the closest superior to the Procurement Specialist and has the responsibility for re-

sourcing them across the individual procurements and other related assignments. He or she 
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monitors the execution of operational tasks related to the public procurement process’s main 

processes 3 and 4 and that they are completed according to the performance targets and 

agreed on objectives set, such as timely progression of the procurement projects and main-

taining the necessary information in the supporting systems throughout the public procurement 

process. He or she will also identify and collect the training and development needs of subor-

dinates and convey them to the Development Team. Furthermore, he or she will aid in identi-

fying the developmental needs in the public procurement process’s operational tasks and par-

ticipate in putting the corrective actions into practice. As part of the Management Team, par-

ticipation in the work of the procurement center's Management Team is also required. 

 

Procurement center, business sector’s procurement manager (PBP) 

 

The business sector’s Procurement Manager is a dedicated person overseeing a specific busi-

ness sector’s procurement needs. Together all the assigned Procurement Managers form the 

Business Sector Collaboration team and are responsible for the planning, managing, and de-

veloping the procurement activities with their given business sectors, and ensuring that the 

procurement instructions, public procurement legislation, and the agreed-on public procure-

ment processes are followed. They are mainly responsible for the implementation of the public 

procurement process’s main processes 1 and 2, and are responsible for planning and present-

ing the work orders to the procurement’s workgroup. In some cases, they may also carry out 

the whole procurement and take the role of a project manager in main processes 3 and 4 as 

well. They ensure the quality of procurement preparation by couching the assigned Procure-

ment Specialists with their procurements projects. Furthermore, they are the mainline between 

the business sectors and the Procurement Center and thus, need to network with key person-

nel in each of business sector and build the necessary in-house as well as external co-opera-

tion network related to the business sector’s operational model. They identify joint procurement 

opportunities in both the business sector they are responsible for, as well as plan for opportu-

nities to combine procurement needs across all the business sectors to city-wide procurement 

projects. Furthermore, they are to complete and delegate contract measures in the contract 

management process and participate in supplier management processes overseen by the Pro-

curement Center. Each of the business sector’s Procurement Managers also participates in 

the work of the Procurement Center's Management Team. 

 

Procurement center, procurement specialist (PS) 

 

The Procurement Specialist’s main responsibility is to carry out the main processes 3 and 4 in 

the public procurement process based on the work orders assigned to them. They act as the 
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project manager during the procurement projects, provide guidance to the participating 

workgroup and take the main responsibility for the preparation of the call for tenders, the pro-

curement decision, and the consecutive contracts. In collaboration, they are to schedule the 

completion of predetermined operational tasks with the Procurement Planner as the procure-

ment project proceeds. They are also to identify problems and development opportunities re-

lated to the public procurement process and current working methods by informing the Spe-

cialist Team’s team leader. As the project managers, they are responsible for presenting all 

materials prepared during the public procurement process, overviewed the business sectors’ 

Procurement Managers and the Procurement Lawyers, as well as handling and presenting 

potential issues at the different stages of the public procurement process to them, and convey-

ing the solutions to the business sector’s owner and decisionmaker. Furthermore, they are to 

complete delegated contract measures in the contract management process. 

 

Procurement center, business sector’s procurement specialist (PBS) 

 

The business sector’s Procurement Specialist, an expert in the matters of a specific business 

sector, works closely with the corresponding business sector’s Procurement Manager and is 

second in line to keep up the relations. On top of the duties of the aforementioned Procurement 

Specialist, they are also responsible for procurement planning to support the business sectors’ 

Procurement Managers and essentially act as their deputy. They aid in building comprehensive 

guidance and advice together with the business sectors’ Procurement Managers to be used 

by the corresponding business sector and cross-sectionally across the city. Furthermore, they 

take part in the implementation of development projects related to their given business sector, 

like for example, coordinating the efforts to implement and maintain category management. 

 

Procurement center, procurement lawyer (PPL) 

 

The Procurement Lawyer supports the individual procurements projects and sees that they are 

carried out in accordance with the public procurement legislation. During the public procure-

ment process, they ensure the contractual quality of call for tenders and the quality of the 

criteria in the procurement decision prepared and published by the Procurement Center. Ad-

ditionally, they oversee that the contracts, and the base templates used to craft them, are up 

to date with the current legislation, do not include any loopholes, and are formulated in sense 

of providing a smooth contract period. Overall, they are responsible for all legal issues and 

tasks within the Procurement Center’s jurisdiction, including reviewing the procurement deci-

sions, contractual sanctions, claims for damages, representation in court, data protection, doc-

ument requests, etc. This withholds counseling both the Procurement Center’s internal staff 
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and the units partaking in the procurements, and thus, they are also responsible for staying up 

to date regarding the latest developments and case law within their area of expertise. 

 

Procurement center, procurement planner (PPP) 

 

The Procurement Planner is a supportive role, who supports the Procurement Specialist in 

certain operational tasks during the main processes 3 and 4. They focus on the more admin-

istrative operational tasks during the public procurement process and act as a deputy to the 

Procurement Specialist as they work together throughout a procurement project. Fur-

therrmakes, the Procurement Planner, similarly to the Procurement Specialist, also carries out 

the preparation of separately agreed-on procurements projects as an acting project manager. 

Typically these procurements are lower-tier procurements (C or D level in ABCD-classification) 

in the sense that they are straightforward, easier to carry out with less experience, and have a 

lesser workload tied to them. They are also to identify problems and development opportunities 

related to the public procurement process and the current working methods, and inform any 

suggestions to the Specialist Team’s team leader. Furthermore, they are to complete dele-

gated contract measures in the contract management process. 

 

Financial services, purchasing specialist (FS) 

 

The Financial Service’s Purchasing Specialist participates in the public procurement process 

to enable the order function and the supply of procured product/service after the contracting is 

done and the product/service is deployed. They participate in the main processes 3 and 4., 

both in preparation of the call for tenders to pre-emptively plan with the business sector’s sub-

stance experts how the ordering should be carried out, and how the ordering instructions 

should be formulated with the end-users in the said procurement. Additionally, they are re-

sponsible for communicating and maintaining detailed product information, prices, delivery in-

structions, and ordering practices with the potential and chosen suppliers. Both during the pro-

curement project’s preparations and during the contract period. They also manage and main-

tain the key supplier information needed to enable the ordering during the contract period as 

they operate the city’s financial management system. Furthermore, they redirect and delegate 

agreed-on contract measures in the contract management process for the Procurement Center 

to escalate and carry out. 

 

Supplier, contact person (SCP) 
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The contact person is the link between the Procurement Center and the supplier during the 

public procurement process. While not the only participating person from the supplier’s side, 

he or she provides the other necessary key- and contact information during the public procure-

ment process and directs, as well as maintains, the information flow between the right parties 

within the supplier’s organization, and if not the one signing the contract, informs and enables 

the signing party to sign the contacts. In essence, the relationship between the supplier and 

Procurement Center, from a single public procurement process’s view, begins when the sup-

plier answers the call for tenders, but they may have already established themselves into the 

city’s supplier base through another contract. 

 

 The current systems environment 

 

As a part of describing the system environment, it should also be established that the devel-

opment and maintenance of the city’s IT architecture are concentrated in the IT department of 

the city. The IT department acts as an important partner to the other units in the city in any IT-

related issues and has established procedures to do so. 

 

In the context of this study, it should be noted that the city has a centralized ESB in place, but 

individual point-to-point integrations are also considered to be established between systems. 

Furthermore, the potential implementations of RPA solutions, or any technical solution for that 

matter, has to be carried out with the IT department in accordance with the aforementioned 

procedures. 

 

The current system environment reflects the key supporting systems and applications used 

during the public procurement process. The systems and applications present in the public 

procurement process are indicated in the SIPOC diagrams with a corresponding combination 

of letters in the operational steps’ description. For example, if the described activity in an op-

erational step includes, for example, “(CWA)”, the operational step includes using the “cloud 

workspace application” to complete the described activity. It should be noted that one opera-

tional step may include several systems or applications simultaneously, or in turns, and thus, 

operational steps’ descriptions may have several combinations of letters representing the key 

supporting systems and applications tied to them. The key systems that have been noted in 

the SIPOC diagrams lower-left corner are as follows. 

 

Cloud workspace application (CWA) 
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The cloud workspace application is a citywide collaboration platform with capabilities of sharing 

documents, organizing multilevel communication in the forms of individual and group chats, 

online meetings, desktop sharing, and other seamless supplementary business communica-

tion features. One of the key features is also the shared workspace and document storage 

used to work, manage and store all the draft material and documents produced during the 

public procurement process. A few examples of the documents are the call for tenders, pro-

curement decisions, signed contacts, etc. Utilizing the cloud workspace application makes 

managing the individual tasks and cooperating with all roles participating in the public procure-

ment process much easier and it is used as a primary source of internal knowledge sharing 

during the public procurement process. 

 

Supplier information system(s) (SIS) 

 

The supplier information systems used during the public procurement process provide the pro-

curement center with up-to-date business and community information, including information 

on companies and entities registered in the commercial register, the foundation register, the 

taxpayer register, the advance register, the employer register, or the client register of the tax 

administration. Furthermore, the supplier information systems are used to receive real-time 

credit rating data on companies’ financial and background information, and for example, to 

forecast the company's likelihood of default in the future. Such as credit ratings, payment his-

tory, financial key figures, etc. In a sense, the supplier information systems are used to sepa-

rate the good suppliers from the bad ones, to verify their qualifications during the competitive 

tendering, and to oversee the possible risks they could come to pose during the contract pe-

riod. 

 

Procurement service system (PSS) 

 

The procurement service system is used for planning, formulating, and managing the compet-

itive tendering process, as well as the competitive tendering process of the suppliers, when 

the call for tenders is sent out. The system supports the creation of new calls for tenders with 

both structured and open-ended information and to specify each procurement’s details within 

the systematic boundaries set by the systems, as it is designed to contrast the public procure-

ment legislation and public procuring entities' demands for carrying out the competitive tender. 

Thus, the main purpose of the system is to monitor ongoing and future competitive tenders in 

real-time and act as a transparent link between the Procurement Center’s call for tenders and 

the suppliers’ bids. The procurement service system could also be described as a digital mar-
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ketplace for networking buyers and sellers. From the suppliers' side, the service guides sup-

pliers through the various stages of the auction process, from personal quote requests to bid-

ding, with the suppliers being capable of submitting the required information and documents 

for call for tenders digitally and participating in it through the system as the competitive tender 

unfolds. Once the contracts are awarded, the results of the comparison done between the 

tenderers, accompanied by the official procurement decision and contract award notice, are 

forwarded through the system to the suppliers. In essence, the system enables real-time track-

ing of the competitive tender. 

 

Business analytics system (BAS) 

 

The business analytics system used during the public procurement process is a city-wide an-

alytics tool for collecting, unifying, and producing descriptive and decision analytics based on 

integrated systems and databases integrated into it. This is to gain insights from historical data 

through customs reports, financial data, scorecards, clustering, and most importantly from the 

public procurement process’s perspective, for example, the spend cumulated through the con-

tacts formed between the city and its suppliers. Additionally, it offers a chance to recognize 

opportunities for unifying single reoccurring purchases, the existing needs, across the different 

business sectors to be carried out as centralized procurement to be added to the procurement 

plan. Concurrently, the system and data provided by it serve as a base to recognize and cate-

gorize significant suppliers for the category- and supplier management. 

 

Financial management system (FMS) 

 

The financial management system acts as the city’s centralized enterprise resource planning 

(ERP) system with the city’s financial management, operations, invoicing and billing, reporting, 

and multiple integrated ordering systems are managed under it. It also acts as one of the main 

databases for supplier- and contract information. The system is operated by the Financial Ser-

vices, and from the public procurement process’s perspective, it plays a significant role in 

maintaining newly contracted and existing suppliers' information up to date from the perspec-

tives of financial- and supplier management, as well as having up to date ordering information 

for the end-users in the field. For example, descriptions of the products/services and their pric-

ing, delivery, logistics, etc. 

 

Case- and contract management system (CMS) 
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The case- and contract management system, as the name indicates, functions as a case and 

document management BPMS as well as document storage for the city’s official and institu-

tional decisions, contracts, and the meta-information tied to them. The system has several 

complementary functions, but from the public procurement process’s perspective, these can 

be narrowed down to composing and processing the official procurement decisions and digital 

contacts with the selected suppliers, as well as digitally signing them. The system also acts as 

a database for supplier- and contract information in the city, with the focus on maintaining the 

statutory information required from a public entity. 

 

Procurement management system (PMS) 

 

The procurement management system acts as the heart of the Procurement Center during the 

public procurement process and other established processes, as its main BPMS. The system 

consists of procurement-, supplier- and contract management functions, an ordering interface 

for the end-users, and other subsystems, such as reporting, human resource management, 

and task manager, which all work together to provide a multilevel view on the Procurement 

Center’s procurement portfolio. The system is essential in managing the public procurement 

process and the other processes in the Procurement Center as the system logic guide the 

individual procurements as projects from the realized demand status to eventually maintaining 

the established contracts while seamlessly unifying the procurement information of the individ-

ual procurement projects, contracts, and suppliers together. The aforementioned three as-

pects, and the other meta-information information tied to them, serve as the core information 

maintained in the system. 

 

At its core, the PMS provides a real-time overview of the Procurement Center’s procurement 

portfolio with capabilities to track individual procurement projects as well as take categorized 

snapshots of at which stage certain groups of procurements currently are, what kind of infor-

mation is embedded to them, and what’s their status. Furthermore, the system provides sched-

uling, interactive information management, automatic approval workflows, a simultaneous col-

laboration between different roles, the city’s shareholders, and internal customers. From the 

perspective of a single public procurement process proceeds, the information gradually builds 

up as data is added at each stage of the public procurement process. Eventually leading to a 

completed procurement project, with signed contracts and supplier information to be main-

tained in the system throughout their lifecycles with procurement projects that have gone 

through the same. 

 

Miscellaneous system/application(s) (Misc.) 
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While all the aforementioned systems act as key supportive systems during the public procure-

ment process, there are still numerous other systems/applications existing in the city’s scope. 

Depending on the case-specific factors, they may have slight, but still noteworthy, interactions 

with the public procurement process in certain procurement projects. The business sectors 

possess several individual systems with information tied to them, for example, regarding the 

operational use of procured services/products during past contract periods, which can be used 

as a source for decision-making, or potentially as an input during the public procurement pro-

cess to complete individual operational tasks. Nonetheless, as diverse as the city’s business 

sectors are and with the public procurement process being built from the Procurement Center’s 

perspective, there is no conclusive knowledge of the full capabilities of these system(s)/appli-

cation(s), but their purpose will still be elaborated and considered in the analysis section. 

 

10. Analyzing the potential of RPA 

 

This chapter focuses on elaborating and analyzing each of the (4) main processes in the public 

procurement process, their subprocesses, and the operational steps they consist of via the 

use of SIPOC diagrams found in Appendices 1. - 4. The analysis relies on the established 

theories of the study, which will now move on the describing and reasoning on the potential of 

RPA solutions, as well as the other alternative methods. 

 

  From demand status to a need 

 

The 1st main process, “From demand status to a need”, consists of (3) subsequent subpro-

cesses; 1) Find out the goals and needs of the business sector, 2) Include in the procurement 

plan, and 3) Upgrade the procurement plan. The SIPOC diagram representing the main pro-

cess 1 can be found in Appendix 1. Digital interaction was recognized to take place in all the 

aforementioned subprocesses. 

 

Find out the goals and needs of the business sector 

 

The “Find out the goals and needs of the business sector” subprocess and its operational steps 

[1:1:1] - [1:1:8] begins the public procurement process and consists of the yearly cycle review-

ing the city’s procurement needs in a quarterly fashion. Out of all the (8) operational steps in 

the subprocess, (8) were recognized to have digital interaction tied to them. 
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[1:1:2] - [1:1:8] The whole subprocess of “Find out the goals and needs of the business sector” 

represents the reviewing cycle taking place quarterly with the business sectors’ owners to sys-

tematically chart out the city’s future procurement demands, unfolding as specific needs from 

the business sectors’ side. Out of all the (8) operational steps in the subprocess, all (8) were 

recognized to have digital interaction tied to them. Together the operational steps form a yearly 

queue and repeating cycle of planning, analyzing, recognizing the introduced needs of the 

business sectors, and whether their own planned budget can account for it. The recognized 

needs are saved in the Procurement Center’s PMS to be part of the procurement plan and to 

be carried out as a procurement project in the future when budget and resources are available, 

when currently existing contracts are about to run out, or when it would strategically make the 

most sense to carry out. For example, depending on the market and availability of the required 

product/service and their price levels, or if the existing procurement plan has similar needs 

from across several business sectors. For example, depending on when some of these indi-

vidual existing contracts end, it would be efficient to carry them out as a single centralized 

procurement project. Thus, the procurement plan is the collection of all the established needs, 

of the business sectors maintained in the PMS, as they are waiting to be carried out time in 

the future as individual procurement projects. 

 

The whole subprocess revolves around the dialog between with the business sector’s BOs 

and whether new procurement needs emerged in their area of operations, whether similar 

procurements needs are already included in the procurement plan, and whether the ones al-

ready maintained in the PMS are still up to date, and whether they are still something that the 

business sector wishes to carry out. Digital interaction-wise, the whole cycle consisting of the 

operational steps [1:1:1] - [1:1:8] is essentially about adding and updating the information in 

the PMS system and maintaining a constant holistic view of all the existing procurement needs. 

Inserting the necessary data into the PMS system is done by the PBP and unfortunately, the 

sources of this information are scattered and vary between the business sectors. While busi-

ness sectors possess relative data in their Misc. systems of their own, the procedures of each 

business sector are different. Despite the information to these various Misc. systems and other 

relevant filed documents existing, for example, in the form of xlsx., pdf., doc., documents, the 

variety is too high for even RPA solutions enhanced with IA to conclude anything about the 

existing product/service offerings and their status. Other technical alternative methods are also 

not usable here for similar reasons. As there is no one standardized way to oversee and record 

information that could be useful for the reasoning done the said operational steps. As so, de-

spite the Misc. systems playing a part here and providing the necessary information for dis-
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cussion and evaluation to take place between the participating roles, there is a lack of stand-

ardization and multiple sources of data sources are being used that cannot be sensibly utilized 

as data to create even probable answers serving the reality. 

 

The decisions made require a deep discussion as well as knowledge of the business sectors’ 

current situation from both the BOs and the PBPs part. Both BOs’ and PBPs’ expertise is 

required to decipher the knowledge generated through the shared dialog had. Furthermore, 

adding the key details to the PMS throughout the yearly cycle by PBPs is by default also out 

of the question, as this information represents the summarized conclusions made. Thus, RPA 

solutions are not usable and cannot act as a middleman here even to transfer the key infor-

mation to PMS, nor would the situation be different with integrations as the same limitations in 

logic required would paralyze the attempt. As for the data sources used, it would take a notable 

overhaul and planning from the business sectors and Procurement Center’s side for the afore-

mentioned data sources of theirs to be usable, as they were never originally planned with such 

uses in mind. Thus, manual labor is the only way to carry out these operational tasks. 

 

To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of all (8) operational steps in the 

subprocess with digital interaction, (0) were recognized to have the potential of RPA solutions 

and other technical alternatives. All (8) can currently only be carried out through the use of 

manual labor. 

 

Include in the procurement plan 

 

The “Include in the procurement plan” subprocess and its operational steps [1:2:1] - [1:2:4] 

essentially leads from the [1:1:4] as the business sectors’ new procurement needs are included 

in the procurement plan, they go through a review conducted by the PBP before adding them 

to procurement plan maintained in the PMS. Out of all the (4) operational steps in the subpro-

cess, (3) were recognized to have digital interaction tied to them. 

 

The review taking place in [1:2:2] utilizes several systems, as the past contracts cumulated, 

under both the Procurement Center and business sector are stored in different databases with 

there also being notable overlap. While PMS mainly holds the meta information of each con-

tract as digital contracts, which have resulted from the centralized procurements and overseen 

by the Procurement Center, both the CWA and CMS are used to maintain the actual contract 

documents needed, with CMS also having digital contracts of its own. Concurrently, the busi-

ness sectors’ may possess individual contracts serving similar needs stored in CMS that would 
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be sensible to include under the review analysis. The review takes place for the reasons de-

scribed in the operational step [1:2:3]. For a chance of unification and merging singular pro-

curement needs. Several contracts in charge of providing the same product/service may exist, 

and thus, merging them under one centralized procurement effort would yield many benefits. 

For example, this could lead to more efficient contract terms due to higher scale and standard-

ization. Not to mention that the competitive tendering, an expensive transaction cost itself, 

would have been done only once. Likewise, if there already is an active contract that could be 

utilized and expanded to be used by a larger group of end-users, it can also be seen as an 

option to fulfill the procurement need instead of having a new competitive tender. If it can be 

done within the purchasing limits imposed and set by the public procurement legislation. [1:2:4] 

is the operational step of the subprocess as a new procurement need, after the initial review, 

is added to the PMS with the required base information, which can still be very bare at this 

point of the public procurement process and include the procurement’s name, other necessary 

tags relevant to its contents and owners, etc. 

 

Overall, the operational steps [1:2:2] and [1:2:3] include a lot of manual browsing of each sys-

tem’s database and further getting acquainted with the digitized contract documents added in 

each system location. As we are discussing historic data, with some of the contracts expanding 

even 10 years into the past, and despite having been data migrated to the new systems, there 

is a notable disparity in how the contracts have been categorized, cataloged, and composed 

in each system location. There are, or more like has been over the years, notable differences 

between the procedures of each business sectors’ unit, as well as the Procurement Center, in 

storing and filing the contracts being under analysis here. Despite them existing now, the cu-

mulative result is a high variety of different documents with different contract terms and other 

variety introduced by scanning and how they have been transferred over the different systems. 

 

Even with advanced OCR, there is no real change for  RPA solutions to first locate, not mention 

target any useful information to reach similar conclusions made by the PBP, in such unstruc-

tured data mass acting the source data. Analyzing the contents of the contracts to even cate-

gorize them into larger subsets, or comparing the contents of contracts to recognize what kind 

of products/services they provide the closest the RPA solutions could get by recognizing cer-

tain text strings but is not enough to complete the operational step. Again, even adding the 

necessary key information to PMS in [1:2:4] consists of the summary of the analysis done, and 

thus, cannot be done by RPA solutions. A similar judgment goes for the other technical alter-

natives. This makes manual labor the only option here. 
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To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of all (3) operational steps in the 

subprocess with digital interaction, (0) were recognized to have the potential of RPA solutions 

and other technical alternatives. All (3) can currently only be carried out through the use of 

manual labor. 

 

Upgrade the procurement plan 

 

The “Upgrade the procurement plan” subprocess and its operational steps [1:3:1] - [1:3:5] 

leads from the [1:1:6] as the procurement needs of the business sectors, already been estab-

lished in the procurement plan, are locked in be carried out as individual procurement projects. 

Out of all the (5) operational steps in the subprocess, (5) were recognized to have some digital 

interaction tied to them. 

 

[1:3:1] includes selecting a procurement from the procurement plan in the PMS to be carried 

out as a procurement project in a given schedule planned in [1:3:2] and agreed on with the 

business sector’s BO in [1:3:3]. The schedule depends on when the product/service in question 

is needed to, for example, avoid caps in the services provided for the end-users in the munic-

ipality, as the existing contracts could be potentially ending and new ones are required to be 

established through the procurement project in question. Once the schedule is agreed on, the 

schedule is locked in the PMS during [1:3:4] and the procurement project is lifted to the next 

stage, as in being at the main process 2 “From a need to work order”. The [1:3:5] quarterly 

review with the Financial Services acts as an event to inform and review the upcoming pro-

curement projects coming in PMS and how they should prepare, for example, resources for 

them, as they are involved in the later parts of the public procurement process. 

 

The reasoning made on selecting the right planned procurements to be lifted to be carried out 

as procurement projects in [1:3:1], and also the other operational steps to follow, is mostly 

based on the status of the existing contracts or the product/service has evolved so much that 

it cannot be served through the old contracts in the future. Other reasons, such as other factors 

given by the business sector why the procurement needs to become realized are also a driving 

force. PMS already indicates and alarms the PBPs and PBSs of which of the contracts under 

the Procurement Center are about to end, and thus, the PMS already automatically aids in 

overseeing the large contract mass and when the [1:3:1] should take place at the latest. How-

ever, the final decision on a planned procurement to be carried out, what agreed-on schedule 

it follows, based on agreement done with BO, is highly subjective and dependent on the ex-

pertise and a multitude of real-world factors conveyed via dialogue between the performing 
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roles. While the RPA solutions could have had their uses collecting the necessary data points 

from PMS to aid in the reasoning, the capability already exists in PMS. 

 

Furthermore, as all the operational steps involve [1:3:1] - [1:3:5] inputting new data in the PMS, 

there are again no other sources of data to be used other than the conclusions made by the 

PBP to come up with a schedule within the context of each planned procurement. While the 

PMS could be considered to suggest a new schedule based on the historical data on the pro-

curement projects of the same category, there are too many other variables explaining how 

the past procurement projects have performed in the past to have an unquestionable sugges-

tion. Still, it would be the best available estimate based on the past data and would exclude 

the experience of PBP and BO. Too much subjectivity, reasoning, and lack of proper digital 

sources to use make all the operational steps not suited for RPA solutions, nor other technical 

alternatives to complete. Thus, manual labor is the only option to complete all of the operational 

steps in the subprocess. 

 

To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of all (5) operational steps in the 

subprocess with digital interaction, (0) were recognized to have the potential of RPA solutions 

and other technical alternatives. All (5) can currently only be carried out through the use of 

manual labor. 

 

  From a need to work order 

 

The 2nd main process, “From a need to work order”, consists of (3) subsequent subprocesses; 

1) Create a work order, 2) Accept the work order, and 3) Confirm resources. The SIPOC dia-

gram representing the main process 2 can be found in Appendix 2. Digital interaction was 

recognized to take place in all the aforementioned subprocesses. 

 

Create a work order 

 

The “Create a work order” subprocess and its operational steps [2:1:1] - [2:1:5] lead from the 

main process 1 as a procurement project is initiated and creating the work order to detail it 

further begins. Out of all the (5) operational steps in the subprocess, (3) were recognized to 

have digital interaction tied to them. 

 

The planning of the work order is mainly an iterative process taking place outside of the key 

supportive systems. The meetings and dialogue between the PBP, assisting PBS, and the BO 
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is highlighted as the work order, and the specs of the procurement project, are specified further 

during [2:1:1] - [2:1:2]. After the initial planning, the work order will be built in the PMS with 

predefined compulsory and other optional information added in [2:1:3]. For example, the cate-

gory of procurement, key personnel's contact information, procurement type, estimated thresh-

olds tied to the value of the procurement, etc. [2:1:4] focuses on the analysis of contracts, 

already identified in the [1:2:2], but with the focus on the events that have contract period and 

what kind of contract measures they have involved. Furthermore, how the previously used 

contracts had been structured, what was and was not taken into account when reflecting on 

the events that occurred during the contract period, and what could be done differently this 

time. For example, in planning the call for tenders and the contracts formed. Additionally, the 

BAS is used to estimate the amount of spending that has gone through the contracts to further 

determine the scale and value of the new procurement project. 

 

The contract documents and the supplementary material they have cumulated over the con-

tract period through different contract measures occurring are stored in CMS and copies of 

them in CWA. In PMS though, there is a function to apply structured contract measures to 

digital contracts withhold there, which forms a timeline of the contract measures that have 

taken place in individual contracts, with details on what has happened. These recorded con-

tract measures in PMS also have a link to the corresponding contract documents and supple-

mentary materials in CMS and CWA. This only applies to the procurement center’s centralized 

contracts, so if any notable events have occurred on the business sectors’ contracts, the infor-

mation, and the documentation of it ought to be found in CMS. The same process and logic 

apply to the [2:1:5] as the past calls for tenders are analyzed for a benchmark, guidance, and 

tips reflectively. The original ones often still being available in PSS. But at the very least, the 

copies have been saved in the CWA. 

 

Similar to most of the operational steps present in the main process 1, all the operational steps 

[2:1:1] - [2:1:5] require a lot of context and expertise to evaluate the current and the past situ-

ation through analyzing the past contracts, as well as the call for tenders, in several system 

locations. As mentioned before, the past methods of storing information have left the current 

state of data to be unstructured and non-standardized, with there having been a notable dif-

ference in practices. [2:1:3] being about adding the necessary information to the PMS, includ-

ing the conclusions of the held dialog acting as a source of data, there is no way for the RPA 

solutions nor integrations to perform this operational step. As for the operational step [2:1:4], 

there is at least a historical timeline and structure in PMS to quickly get a grasp of all the 

contact measures that have taken place during the contract periods of Procurement Center’s 

centralized contacts. Having the supplementary contract documents stored in CWA linked to 
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them is convenient for PBP and PBS, but it still leaves the actual analysis on the contact con-

tents to be carried out and one to reflect on how the upcoming procurement project’s contents 

could be designed better, how it was carried out and how the contracts performed during the 

contract period. Similar analysis the deciphering occurs in [2:1:5] with the past call for tenders 

stored in PSS and CWA. There is no basis for even IA to achieve this with the current data 

sources and the amount of evolving logic required to complete. No matter if embedded to RPA 

solutions or the aforementioned system locations themselves, the barrier is too high. Especially 

as the past contract and call for tenders are also products of their own time and create several 

different contexts to compare. Extracting conclusive data from any of the data sources and 

converting it to desired inputs for the work order is not possible. Thus, there is no replacing the 

manual labor to complete these operational steps. 

 

To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of all (3) operational steps in the 

subprocess with digital interaction, (0) were recognized to have the potential of RPA solutions 

and other technical alternatives. All (3) can currently only be carried out through the use of 

manual labor. 

 

Accept the work order 

 

The “Accept the work order” subprocess and its operational steps [2:2:1] - [2:2:10] focus on 

detailing and creating a complete work order, approved by the business sector, before work 

on procurement project it describes begins. Out of all the (10) operational steps in the subpro-

cess, (4) were recognized to have digital interaction tied to them. 

 

The operational steps [2:2:1] - [2:2:2] focus on creating a cross-functional workgroup that will 

participate in the preparation of the contents of the procurement project by bringing in their 

know-how of the product/service being procured. The personnel selected from the business 

sector’s side to participate in both the preparation of the competitive tender as well as deploy-

ing the new contracts at the beginning of the contract period are discussed and decided on 

here. [2:2:1] includes meetings and dialog between the business sector’s BO to conclude 

which people, the substance experts, are most fitting and got the required knowledge and time 

to participate in the workgroup during the procurement project. Likewise, in [2:2:2] the per-

son(s) chosen and in charge of the contracts from the business sector’s side are usually the 

same people who participated in the procurement project, or the BO, depending on what is 

being procured. In [2:2:3] the work on the work order continues and it is refined further with the 

added preliminary description of the to be procured product/service(s), ABCD-classification, 
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business sector budget, and thus, the accurate value of the procurement project and EU- or 

national thresholds and finally, which business sector’s unit(s) will be primary utilizing con-

tracts. The schedule also takes in a detailed form as predetermined checkpoints are added to 

the procurement project’s timeline and what is the most suited procurement procedure to be 

utilized. [2:2:4] acts as another operational step for updating PMS from the work order’s part 

once all the aforementioned details have been agreed on. [2:2:5] acts as the procurement 

center’s internal sparring session, where the work orders can be represented to the unit’s other 

personnel, especially for the PPD and PPL, to get their views on the work order. In the pro-

curement projects of larger scale, an inaugural meeting is held in [2:2:6] to ensure that all the 

parties involved are on the same page and the specs of the procurement project, detailed in 

the work order, are comprehensive enough so there are no misunderstandings during the pub-

lic procurement process and what is being procurement, where the responsibilities lie, and who 

is involved. Such conflicts during the public procurement process would set the process back 

notably. While the primary market survey is done main process 3, the knowledge regarding 

the past potential- and the contracted suppliers are included in the work order in [2:2:7] with 

aims of laying the groundwork to the primary market survey and giving an estimate for the 

business sector’s parties of what kind of participants and bids can be expected. This is all done 

in preparation for [2:2:8] - [2:2:10] as the final work order needs to first be accepted in the 

internal review by the Procurement Center, and possibly still modified before represented to 

the business sector’s BO and BD for a “go” decision and committing to the procurement project. 

 

Overall, there is very little and one-sided system interaction the subprocess’s operational steps 

[2:2:4], [2:2:8], [2:2:9], and [2:2:10]. The activities involved consist of adding the created infor-

mation to the PMS, updating the work order’s contents as they are refined further, and finally 

reviewing and presenting the results stored in the same system, the PMS. As for using RPA 

solutions, the decision-making process and reasoning required in the aforementioned opera-

tional steps would have to involve IA, but unfortunately, the data sources to generate the re-

quired information takes place in a dialog between the participants from the procurement cen-

ter and the business sector as they work on the work order. With only summaries of this infor-

mation again being added to PMS as the subprocess proceeds. Furthermore, compared the 

previously reviewed subprocesses with similar setups, this time the expertise extends to the 

PPL’s field of public procurement legislation as well as the experience of PPD. Thus, the lack 

of digitized data and the workflows described not taking place in a digital environment, as was 

in previous subprocesses, make RPA solutions obsolete and unable to perform in the said 

subprocess, as the source data is lacking and the amount of evolving logic required is too high. 

The other technical alternatives face the same problem. No added system improvements or 
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built integrations could automatize the operational steps’ activities in question and thus, man-

ual labor cannot replaces here and it is the only option. 

 

To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of all (4) operational steps in the 

subprocess with digital interaction, (0) were recognized to have the potential of RPA solution 

and other technical alternatives. All (4) can currently only be carried out through the use of 

manual labor. 

 

Confirm resources 

 

The “Accept the work order” subprocess and its operational steps [2:3:1] - [2:3:4] is in essence, 

the Procurement Center’s finalization stage for the work order, before it is given out to a PS to 

carry out. Out of all the (4) operational steps in the subprocess, (3) were recognized to have 

digital interaction tied to them. 

 

[2:3:1] is a meeting involving the PSP and PBP, or PBS as acting deputy, to determine which 

resources are currently available in the Specialist Team, and which PS’s, as well as PPP’s 

workload, could currently handle another procurement project and could act as the project 

manager in the workgroup. This highly depends on the nature of the procurement project and 

the ABCD-classification it is given, which mirrors the scale, complexity, challenge, importance, 

and intenseness of the procurement project. Once evaluated and approved by the PSP in 

[2:3:2], the work order is finalized in the PMS with added details of the participating PS and 

PPP. In [2:3:4] and the PBP or PBS introduce the PS to the work order in detail, going through 

the built-up information gained in the “Create a work order” and “Accept the work order” sub-

processes. What the procurement project entails, who are participating in the workgroup, what 

is expected from the business sector’s side, etc. 

 

The PMS already assists in the resourcing taking place in [2:3:1], as the system indicates in 

which procurement projects all the PSs and PPPs in the Procurement Center have already 

been assigned to, and what is the estimated workload the other procurement projects already 

impose. While PMS assists in making the choice here, the final decision is always done by the 

PSP as even the ABCD-classification, which weighs different aspects of the procurement pro-

ject to determine how demanding it is work-wise, is not conclusive. As so, the decision made 

during [2:3:1] - [2:3:2] and adding the conclusions to the PMS in [2:3:3] in the forms of updating 

the work order’s information is another operational step reliant on subjective reasoning.  
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The PMS system already plays a part in aiding the decision-making done by PSP, but the PMS 

nor RPA solutions could comprehensively do the final decision. Technically it would be possi-

ble, easy even, to automatically add the most suitable and least burdened PS and PPP to the 

procurement project as the work order gains the accepted status, but currently, there are not 

enough digital data sources to be conclusive. [2:3:4] also focuses on further elaborating the 

recorded information regarding the work order in the PMS, which is heavily reliant on the dialog 

between the PBP, PBS, and PS, as at least one of the first two has participated in creating the 

work order during the main process 2. It is not uncommon for PS to take additional notes at 

this specific step on top of the data recorded in PMS at this point to further familiarize oneself 

with the work order by listening to what PBP and PBS have to share, as the PBP and PBS 

tend to possess at least some hidden knowledge and views gained earlier. Overall, there are 

no applicable operational steps in the subprocess to be carried out by RPA solutions and or 

other technical alternatives, making manual labor the only option. 

 

To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of all (3) operational steps in the 

subprocess with digital interaction, (0) were recognized to have the potential of RPA solutions 

and other technical alternatives. All (3) can currently only be carried out through the use of 

manual labor. 

 

  From work order to competitive tender 

 

The 3rd main process, “From work order to competitive tender”, consists of (3) subsequent 

subprocesses; 1) Compose a draft of the call for tenders (CT), 2) Organize a market dialogue 

(MD), and 3) Finalize the call for tenders. The SIPOC diagram representing the main process 

3 can be found in Appendix 3. Digital interaction was recognized to take place in all the afore-

mentioned subprocesses. 

 

Compose a draft of the call for tenders (CT) 

 

The “Compose a draft of the call for tenders” subprocess and its operational steps [3:1:1] - 

[3:1:13] are initialized once the work order has been approved, PS assigned to the procure-

ment project and the creation of the draft of the call for tenders begins. Out of all the (13) 

operational steps in the subprocess, (11) were recognized to have digital interaction tied to 

them. 
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The subprocess begins with the PS familiarizing the PPP with details of the work order in 

[3:1:1], what the expected schedule for the procurement project is, and when the PPP can 

expect to have to complete certain operational steps, especially in the main process 4, so PPP 

can plan his or her workload appropriately. In [3:1:2] the PS invites an FS from the Financial 

Service, including his or her information to the procurement project in PMS, as FS’s expertise 

is needed for the ordering function and how the city’s requirements are conveyed to the sup-

pliers in the call for tenders. For example, how the transactions are run and billed electrically, 

in what format a list of products/services, prices, descriptions needs to be delivered, etc.  

 

At this point, all the resources and roles for the procurement project are locked. With the pro-

curement project’s schedule and checkpoints also existing in the PMS and acting as a back-

bone, in [3:1:3] PS has to plan and make the reservations for the required meetings and events 

with all the participating parties, in line with the established schedule. As the procurement pro-

ject is now official, in [3:1:4] a case for the procurement project is opened in CMS and the 

procurement project receives case number, indicating the public decision process under which 

the procurement project and all the associated decisions are carried under, and thus, under 

which following procurement decisions and signed contracts will eventually fall under during 

the public procurement process. The steps between [3:1:5] - [3:1:11] are centered around 

composing the document materials needed for the draft of the call for tenders with each oper-

ational step focusing on different parts of content required to create a descriptive entirety, 

which the potential suppliers will base their bids in.  

 

[3:1:5] includes adding, on top of the city’s wider strategic goals originating from the “Story of 

Espoo”, the more specific and concrete goals for the current procurement project to the PMS, 

and how through the chosen qualifications and criteria one can direct the offering, and thus, 

the outcome of the competitive tender to be more economically-, ecologically-, socially- and 

culturally sustainable. For example, composing the call for tenders in such a manner that 

smaller companies can also reach the requirements set, bid in, and get their share. Or by 

setting a base requirement for the bidding suppliers to employ a certain amount of unemployed 

personnel under the employment agency. The choices made here will create a frame for de-

scribing the actual product/service and other supplementary services required in the [3:1:6] as 

draft material is worked in CWA to define what is being procured. The FS assigned to the 

procurement project joins in for coordinating the specifics needed for the ordering function in 

[3:1:7] and after agreeing on and determining which standardized procedures and systems 

can be used for fulling the ordering function, the BSE ensures that the suggested way of de-

livery is preferred in another meeting in [3:1:8].  
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The qualifications and criteria set in [3:1:9] and [3:1:10], as most of the aspects in every pro-

curement project, are dependent on the nature and scale of the current procurement project 

and are continuously worked on in CWA. With the help of some of the older calls for tenders 

recognized and assembled in [2:1:4] and [2:1:5], the workgroup can use them as a benchmark 

and lay a base for the new one. Granted, as mentioned before, they are products of their own 

time. Qualifications are set in [3:1:9] to create the baseline for suppliers to enter the competitive 

tendering process with such factors as having sufficient credits ratings, clean payment history, 

and being a part of commercial-, foundation- and taxpayer register, possessing the required 

permits and certificates, or having a high enough revenue in sense of being capable of serving, 

for example, the needs of a whole city if the pure size of the procurement project requires it. 

 

[3:1:10] is focused on the actual criteria on which the suppliers’ bids comparison will be based, 

which can be roughly split to price and quality, with there being next to endless ways to meas-

ure the latter one, as long as the quality can be justifiably measured and argued. This can 

extend from anything between past performance, experts’ statements, lifecycle costs, certifi-

cates, external quality standards, and scores received, or any kind of unbiased testing event 

the Procurement Center and the business sector see fit and worth the transaction costs to 

organize. Most of the work goes on preparing the materials for the call for tenders in CWA, as 

the details become more finely defined through several meetings, workshops, and additional 

independent work done by each workgroup member. The extent of [3:1:11] is very similar, but 

with the focus being on the preliminary contacts. The work here is not as extensive though, as 

several contract templates with predetermined clauses and contractual stipulations have been 

assembled by Procurement Center’s Development Team to suit procurements of certain types 

and scale. For example, depending on if it is goods or services are being procured under the 

thresholds of national- or EU-wide notices. Nonetheless, the contract templates still need to 

be adapted to the current procurement project, but most of the work is put into procurement-

specific descriptions composed in [3:1:8] - [3:1:10].  

 

[3:1:12] is a preparation phase for the next subprocess in line. The market dialogue is planned 

and materials, invitations, messages, presentations are created for the occasion beforehand. 

While not required by the public procurement legislation, having a market dialogue is most of 

all a good procurement practice, aids in charting out the potential suppliers and offerings in the 

market, and thus, helps to improve the call for tenders before it is finalized. The subprocess 

ends with [3:1:13] as the draft of the call for tenders begins to take form and importantly, the 

subcategories, in which the procurement is divided, have been decided and are added to PMS. 

These subcategories essentially represent different baskets of goods and areas of service to 

which the suppliers can bid separately under the same procurement project, as the suppliers 
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may not be able to cater to all the needs the procurement project aims to fulfill, but may wish 

to, for example, provide the maintenance service for the acquired goods, despite another sup-

plier also being chosen to provide the goods themselves. 

 

The digital interaction in the whole subprocess is very one-sided. Most of it takes place in the 

CWA in preparation for creating the first initial draft of the call for tenders, with only a few 

operational steps with digital interaction not being focused on this. Excluding them, [3:1:1] acts 

as a simple review of the work order in PMS and offers no chance for automation. The same 

goes for [3:1:2], as it includes a request via e-mail to Financial Services to appoint an FS to 

the workgroup, and thus, the answer received as a freely written e-mail has to be updated to 

PMS by hand. A minuscule and yet not a task for rule-based RPA to complete. IA and OCR 

would and could be used here, but seems rather wasteful and not realistic to train for.  

 

Although, the [3:1:4] possesses a possibility of utilizing the existing work order’s data in PMS 

to fill with the information needed to apply for the case number in CMS, which is essentially a 

standardized message written as a service request. Both systems have a structured location 

for RPA solutions to use extract and input data without any conversions needed. The activities 

in the operational step form a very logical workflow of recognizing as well as accessing the 

right parts of the system for even rule-based RPA to complete based on the data added in 

PMS regarding the procurement project. The task is minuscule though but is done for each 

procurement project and got some potential. 

 

[3:1:5] goes deep into reasoning and establishing strategic and procurement-specific goals 

that depend too heavily on the characteristics of the procurement project and cannot be logi-

cally built from any existing data sources, as the objectives set heavily rely on joint expertise 

of PS and BSE, and later input from the BSEs, and how these objectives can be included in 

the call for tenders.  

 

As for [3:1:6] and [3:1:8] - [3:1:13], the data sources, as well as the creation of new information, 

to compose the contents of the call for tenders, faces similar challenges to be automated or 

receiving any benefit from using the RPA solutions as the subprocesses in the main process 

2. The knowledge generation and the new information created relies on the expertise and 

experience of the roles participating in the workgroup. The work done cumulates as the various 

supplementary documents composed for the call for tenders, which is maintained CWA, with 

the also being an exception again of also transferring summarized data to PMS regarding the 

chosen subcategories. The outcomes, the digitized documents needed for the call for tenders, 

cannot be produced through any other means than manual labor and collaboration done by 
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the participating roles. The reasoning is similar to composing the earlier work orders, as each 

procurement project is heterogeneous, reliant on the context, and thus, too dissimilar content-

wise for any technical solution to be interpreted to a level as the participating roles do within 

their expertise and experience. And as mentioned, there are simply no data sources available 

and comparable to how the participating roles observe the world. 

 

To conclude, a very few of the criteria set for utilizing the RPA solutions can be seen in most 

of the subprocess’s operational steps with digital interaction. Out of all (11) operational steps 

in the subprocess with digital interaction, (1) was recognized to have the potential for RPA 

solutions and (0) for other technical alternatives. All the other (10) can currently only be carried 

out through the use of manual labor. 

 

Organize a market dialogue (MD) 

 

The “Organize a market dialogue (MD)” subprocess and its operational steps [3:2:1] - [3:2:7] 

consists of organizing and carrying out the market research in a form of market dialogue to 

further enhance the call for tenders with the added knowledge of the available supplier market. 

Out of all the (7) operational steps in the subprocess, (2) were recognized to have digital inter-

action tied to them. 

 

The subprocess begins with [3:2:1] as PPP carries out the preparations set worth and planned 

in [3:1:12], which can range from composing a request for quotation in form of organizing an 

introductory event, formulating a questionnaire, scheduling meetings with the potential sup-

plier, etc. With the wide range of possibilities, enabled by the public procurement legislation, 

to better understand the available supplier market and their offerings, the market dialogue 

preparations take various forms and just as the plans made for them, aim to be suitable for 

each specific procurement project. After the preparations are complete, the other workgroup 

members are informed in [3:2:2] and kept up to date of the preparations made and whether, 

and when, their input is required during the market dialogue. Within principles of public pro-

curement legislation, in [3:2:3] the market dialogue and its contents are published in PSS for 

the whole supplier network, and thus, potential suppliers to see and to participate on, with set 

deadlines for replying. Concurrently, the meta information, the dates, and the description of 

the market dialogue to be held are added to the procurement project’s data in PMS. If for 

example, an organized event, further preparations follow in [3:2:4] with calendar reservations 

and possible pre-material sent to the potential suppliers who wish to participate, and who have 

answered to the market dialogue. The market dialogue organized in [3:2:5] and [3:2:6] may 

require several meetings, conducted separately with each participating supplier, or as a group 
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event depending on the scale of the market dialogue. Whatever the implementation, the aim 

is to create a better understanding of the target industry as a whole; what are the current 

trends, innovations, and practical operational modes, and what should be accounted for in 

composing the call for tenders from the suppliers' point of view. For example, if the criteria set 

for call for tenders should arguable value other factors in the offering, besides the core product, 

and what are the universally accepted measures in the industry to compare their merits. As a 

product of the subprocess, the final operational step [3:2:7] consists of analyzing the gathered 

market dialogue material as well as storing both the raw materials and the analysis done in the 

CWA, with keynotes and participating suppliers’ information also being added to the PMS. The 

outcome of the analysis is further utilized in the next subprocess to make potential changes to 

the call for tenders for it to be more suitable for the available supplier market and prevailing 

practices as the initial draft, still highly reliant on information gained by analyzing the past call 

for tender and contacts, cannot never fully reflect the current market’s status. This also helps 

avoid potential conflicts appearing after the procurement decision is done, as the underlying 

call for tenders could have been seen as out of touch and unfair in its assessment of bids 

received. 

 

The subprocess has little digital interaction with only (2) operational steps having the said dig-

ital interaction recognized in them. Firstly, most of the digital interaction in place consists of 

actions of saving information regarding the market dialogue’s planned contents, schedule, sup-

portive materials, materials gained from the participating suppliers, and the final analysis to the 

CWA and PMS. The content saved in CWA consists of documents the actual documents used 

and gained, and the PMS having meta- and suppliers information, as well as short descriptions 

of the progress of the market dialogue, conducted.  

 

Secondly, there is also digital interaction in place with the PSS in [3:2:3], as the market dia-

logue notification has to build into the system and sent to the potential suppliers to be seen in 

the network. Regarding the [3:2:3], the market dialogue notification is compiled based on the 

chosen way of conducting the market dialogue in each procurement project, with there being 

a notable amount of procurement project-specific information added to the PSS to describe 

the market dialogue taking place in a chosen context. While some of the information in PSS is 

standardized, mostly descriptive of which procuring entity has sent the market dialogue notifi-

cation and which always remains the same from the case procurement unit’s perspective, it 

takes a great amount of logic to be used here to locate and identify the other required infor-

mation embedded to the documents materials in CWA to complete the market dialogue notifi-

cation in PSS.  

 



115 

 

 

Summarizing this information and adding the freely written descriptions, including a more de-

tailed schedule, regarding the market dialogue’s planning and implementation to PMS has the 

same barriers to overcome. 

 

Just to produce and imitate the work taking place in CWA to produce market dialogue materials 

needed, like the different digitized documents and notes, requires the experience and perspec-

tive of the participating roles to adapt the market dialogue to any given procurement project.   

 

While the PPP was familiarized with the procurement project in [3:1:1] and carries out the 

market dialogue preparations based on the market dialogue materials produced in [3:1:12] and 

they act as a data source, there is too much logic, context, and reasoning required and existing 

outside of what these digitized data sources can provide for RPA solutions, or the other tech-

nical alternatives, to use as a base for reasoning to complete the operational step in question. 

Even with IA involved. As a side note, there is also often some degree of mouth-to-mouth 

between the PS and PPP involved relaying further information, if required by PPP to complete 

the operational step in question. This is even more true to a greater extent in [3:2:7] as the 

analysis of the market dialogue’s outcome consists of many different sources of live interaction 

with people and other complementary material provided by the potential suppliers. The insights 

acquired, refined, and thus produced are saved to CWA and put to use in the next subprocess 

as the work continues on the call for tenders. Ideally, to use any of the technical alternatives 

here, you would want a logic capable of adapting the call for tenders to the new information 

received from the market dialogue, but this is simply not possible due to the aforementioned 

setting and how most of the subprocess exists outside a digital environment. Thus, even the 

simpler part of the operational tasks, saving the summarized information to PMS, is not rea-

sonable for RPA solutions. Even with more data sources available,  the deciphering needed to 

recognize and extract the correct information would be difficult due to the variety present in 

each procurement project. Thus, the manual labor done cannot be replaced here. 

 

To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of both (2) operational steps in the 

subprocess with digital interaction, (0) were recognized to have the potential for RPA solutions 

and (0) for other technical alternatives. Both (2) can currently only be carried out through the 

use of manual labor. 

 

Finalize the call for tenders 
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The “Finalize the call for tenders” subprocess and its operational steps [3:3:1] - [3:3:15] focus 

on improving and finalizing the call for tenders based on added information received in market 

dialogue. Out of all the (15) operational steps in the subprocess, (13) were recognized to have 

digital interaction tied to them. 

 

In [3:3:1], the subprocess, in a sense, continues from where it was left in [3:1:13] with the 

preliminarily draft of the call for tenders being prepared. Before continuing the work on the call 

for tenders and including the insights gained via the market dialogue, the current draft of the 

call for tenders is subjected to a review of both the PBP and PPL to make sure that the design 

of the call for tenders is heading in the right direction. Both in subject matter and within terms 

of the public procurement legislation. With comments and suggestions received, the finaliza-

tion phase for the call for tenders begins. Depending on progress made in crafting the draft, 

the call for the tender’s procurement description, qualifications, selection criteria, rules for the 

bids’ comparison, base contracts terms, and ordering instructions are further refined with the 

workgroup between [3:3:2] - [3:3:7] in CWA, with each finalized section also being transferred 

to the PSS to corresponding areas supported by the system once ready. In essence, the PSS 

acts as a platform to formulate a structured digital template for the call for tenders to be built 

on, with a mix of meta-information describing the key characteristics of the procurement pro-

ject, further supported with supplementary documents, and other descriptions composed by 

the workgroup. Essentially, the call for tender’s contents worked on in CWA are transferred 

and converted to a form required in the PSS. As all the information cannot be supported by 

preselected choices and open-ended text fields, supplementary documents are included as 

attachments for the rest of the call for tender to reference.  

 

In [3:3:8] documents are reviewed within the whole workgroup, as several BSEs might have 

participated in the procurement project, but gave only been involved with the area of their 

specific substance. For example, a certain subcategory of the procurement project. Once the 

workgroup is confident on the level and quality of the call for tenders, considering it to be ready 

for being published in PSS, the PS presents the call for tenders to PBP and PPL in [3:3:9]. It 

is then reviewed for possible flaws and given suggestions for improvement, which are dis-

closed in [3:3:10] with PS for and for him or her to revise and update to the call for tenders in 

PSS in [3:3:11], which will be the final version of the call for tenders. Once approved by the 

PBP in [3:3:12], the final phase of representing the call for tenders to the business sector’s BD 

in [3:3:13]  remains. Typically, this is a PowerPoint representation, with the main points of the 

call for tenders being summarized and presented to the BD in [3:3:14] before receiving ap-

proval and permission for their signature to be used in the to-be-published call for tenders in 

PSS. The approval process varies between the business sector’s though, as some are assured 
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by the quality control done by the Procurement Center in [3:3:9] and [3:3:10], but some may 

wish to undergo their internal checking process and view all the contents of the call for tenders 

before giving their approval and having the BD to be the signing party for the call for tenders. 

Once approved though, the signed call for tender is ready to be published in PSS and the 

public procurement process proceeds to its last main process 4. 

 

The subprocess contains a lot of digital interaction, with most of it being focused on the ongoing 

work of composing the call for tenders in CWA, similarly to the “Compose a draft of the call for 

tenders (CT)” subprocess earlier, with the main difference being the need to transfer the con-

tents of the call for tenders worked on CWA to PSS for its publishment. Similar to the argu-

ments also made, the RPA solutions' potential in the knowledge creation taking place in [3:3:2] 

- [3:3:7] within CWA is limited. The knowledge generation and creating new information again 

focuses on the expertise and experience of the roles participating in the workgroup, cumulating 

as the various documents composed for the call for tenders, maintained in CWA as they are 

worked on. The fundamentals and the type of activity taking place in these operational steps 

are very similar, but knowledge generation has just been enhanced with the insights gained 

from the market dialogue, as it now acts as another data source for the workgroup to decipher 

information from, which is not possible for any of the technical solutions to do in the given 

circumstances.  

 

With [3:3:1], [3:3:8], [3:3:9], and [3:3:10] being focused on capitalizing on the experience and 

expertise of both the BBP and PPL, as they review and identify flaws and improvements to be 

made in the contents of the call for tenders, are also that of high reasoning and understanding 

of several concepts of procurement practices and the public procurement legislation in unison 

and under which the call for tenders needs withstand judgment received once it is published 

in PSS. Again, with every procurement project being so heterogeneous in characteristics, 

which logically leads to a heterogeneous call for tenders as well, the reviewing process here, 

just as the work done towards the call for tender, is bound to possess notable variance each 

time and in procurement project. Thus, it is not reasonable for even the IA solutions to reach 

conclusive outcomes here. The variance, even if the call for tender documents would be used 

as a data source, would be next to impossible to evaluate comprehensively and to the same 

extent as the PBP and PPL do. 

 

In [3:3:11], with the insights coming from the PBP and PPL and in [3:3:13] and [3:3:14] with 

the intent of converting and summarizing the contents of the call for tenders into a presentation 
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made by PS, with various reasoning required to pick the right points from the composed doc-

uments to act as an input, is also beyond the scope IA of today. The same barriers are present 

in [3:3:11], [3:3:13], and [3:3:14]. 

 

The second aspect, the data transfer happening between CWA and PSS throughout the [3:3:2] 

- [3:3:7] is more in line with typical workflows that RPA solutions ought to be capable of. With 

PSS possessing a structured and a templatelike basis for creating the call for tenders, it ought 

the act as a good receiving system with systematic data entry points that could be located 

under a few rules for rule-based RPA to complete. The problem here is the source data used 

in the transfer, the CWA, and the unstructured as well as non-standardized way of storing the 

digitized documents there. The filing, naming of the documents, and the creativity one has in 

designing the contents of the call for tenders, which is also needed to reach the most suitable 

outcome in a procurement project, does create a barrier for RPA solutions to recognize and 

select the right corresponding information needed to be inputted in PSS. It does end being a 

copy-paste kind of work task, but while the obvious question here might be; “why the whole 

call for tenders is not composed in the PSS from the start?” and improve the system itself, 

there are reasons for it. First of all, the CWA as a workspace is irreplaceable due to it being 

city-wide and due to the public procurement process involving several roles from different sec-

tors of the city. The multitasking required on each aspect of call for tenders, PSS’s incapability 

to serve as a system to work on the call for tender’s supplementary documents, and PSS 

having limited access, which is tied to the Procurement Center’s staff and the PS of the pro-

curement project, simply do not enable this. It is also important that the original documents of 

the call for tenders worked on remain in CWA for filing, on top of PSS, as they are needed in 

the future. For example, as exemplary inputs for new procurement projects as was described 

in [2:1:5] in the “Create a work order” subprocess. Thus, while remaining a necessity, RPA 

solutions or alternative means of integrations cannot replace the manual labor done here, even 

regarding the data transfer, and the reasoning required to replace the knowledge creation of 

the workgroup while working on the call for tenders during the subprocess is not seen as pos-

sible. 

 

To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of all (13) operational steps in the 

subprocess with digital interaction, (0) were recognized to have the potential for RPA solutions 

and (0) for other technical alternatives. All (13) can currently only be carried out through the 

use of manual labor. 
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  From competitive tender to contract 

 

The 4th main process, “From competitive tender to contract”, consists of (4) subsequent sub-

processes; 1) Request tenders, 2) Compare tenders, 3) Publish the procurement decision, and 

4) Sign the contract. The SIPOC diagram representing the main process 4 can be found in 

Appendix 4. Digital interaction was recognized to take place in all the aforementioned subpro-

cesses. 

 

Request tenders 

 

The “Request tenders” subprocess and its operational steps [4:1:1] - [4:1:8] follow up on the 

approved call for tenders and begin with its publishment and carrying out the competitive ten-

der’s first phase of receiving the tenders. Out of all the (8) operational steps in the subprocess, 

(7) were recognized to have digital interaction tied to them. 

 

The subprocess begins in [4:1:1] with publishing the finalized and approved call for tenders in 

PSS for the competitive tender to take place and potential suppliers to bid on. As the call for 

tenders is published, the following operational steps between [4:1:2] - [4:1:8] take place within 

the 32-day long queue, which reflects the time for the call for tenders to stay open for bids in 

most procurement procedures, during which the potential suppliers can get acquainted with 

the call for tender’s contents, place their questions for the Procurement Center to reply to, and 

within the set deadline, send in their bids if they wish to participate in the procurement project. 

 

In [4:1:2], the published call for tenders, with all of its supplementary documents included, are 

saved in CWA for filing among with the official publication notice generated by the PSS. After 

being open for a week or so, depending on the scope of the procurement project and the time 

considered to be needed by the potential suppliers to get acquainted with the call for tenders, 

the questions left by them in the PSS are assembled and saved to CWA in [4:1:3] for the 

workgroup to process and provide answers for. Depending on the nature of the questions 

asked, whether they concern the substance of the procured product/service, the structure re-

quired to submit prices for comparison, contract terms, or the procurement procedure itself, 

the workgroup’s members provide the clarifications and answers based on their expertise and 

know-how in [4:1:4]. This takes place in CWA, with the questions assembled there and them 

requiring some legwork before they can be added to PSS as official answers. The questions 

asked by the potential suppliers can also trigger a need to analyze the call for tenders further 

in [4:1:5]. This can include the questions pointing out and revealing an illogical design flaw in 

the call for tenders, for example, in how the comparison between the submitted bids will be 
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carried out, the description of the procurement not accounting for something essential regard-

ing the procured product/service, or it even restricting a potential supplier offering a certain 

innovation in the market. In these situations, the call for tender needs to be remedied in [4:1:6]. 

This means making alterations to the originally published call for tenders. The changes made 

have to be documented carefully so the integrity of the call for tenders will not suffer, for ex-

ample, in terms of treating all the potential suppliers in the same way. This is usually assisted 

by PPL who in turn can determine whether flaws would later potentially lead to a dispute re-

garding the procurement decision, whether the potential suppliers have been seen treated 

equally and if the current call for tenders can be proceeded with. If the flaws found in the call 

for tenders are substantial enough, not within clear limits allowed by the public procurement 

legislation to alter, or not sensible enough to follow through with as the outcome will most likely 

be chaotic, the call for tenders can be ultimately called off by the BD in [4:1:7], once made 

aware of the situation. This is a rarer case and a route to take in the subprocess though, as in 

most procurement projects potential suppliers’ questions are more of a request for clarification 

regarding the contents of the call for tenders or pointing out minor flaws in wording, which can 

be fixed relatively easily, as long as the changes made are shared publicly with all potential 

suppliers. Both possible changes made and other questions asked are answered and pub-

lished for all the participants to view on the PSS in [4:1:8], typically a few weeks before the call 

for tender closes, with copies of all the outgoing communication again being saved to CWA for 

filing. The subprocess foregoes the competitive tendering process and ends once the time 32-

day time period has become to pass and all official bids from the potential suppliers have been 

received. 

 

The first digital interaction takes place in [4:1:1] as the CT is published in PSS. While already 

finished, the PS still has to set up an appropriate timeline and deadlines for the call for tenders 

to stay open, when the questions from the suppliers need to be submitted, and when the po-

tential suppliers have to be provided with answers. The information regarding the schedule, 

the exact dates when the questions and answers need to be, are usually left open when the 

call for tenders is approved to be published. Besides these specific dates requires, publishing 

the call for tenders in PSS is already highly streamlined with a lot of system logic involved to 

carry it out automatically. The final touches, the schedule added both in the documents and 

the PSS’s system parameters, are also highly speculative on when the input, the approval of 

BD to publish the call for tenders, is received. While this could act as a triggering event, there 

are still other procurement-specific factors to consider when deciding on the dates, which again 

requires the experience of PS and an ability to consider the situation in the current procurement 

project’s context to be added. Thus, there is a lack of data sources for RPA solutions or the 
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PPS to come to a judgment and decide on what an appropriate schedule would be, with both 

the procurer and the potential suppliers’ needs being considered. 

 

The [4:1:2] is a simple task of systematically taking the pdf. from the PSS system and moving 

it to a CWA in a predetermined location and is accomplishable by even rule-based RPA. While 

low in the effort needed, the operational step still has the potential to be performed via RPA 

solutions and not much so via an integration. A very pinpoint task. [4:1:3] is triggered once the 

deadline for leaving questions is due in PSS, which could act as a trigger event for rule-based 

RPA to get an input to assemble all questions and transfer them to CWA and possible to inform 

the PS, whose contact information is also tied to the call for tenders in PSS, of this action 

happening, as it is not part of the PSS’s system logic yet. While also a low effort task and a 

simple, the potential for RPA solutions is there, as the two systems cannot also be integrated 

due to the accessibility guidelines set for CWA. [4:1:4] relies on the expertise and experience 

of the workgroup to compose answers for basically any questions the potential suppliers can 

come up with. Thus, there is no basis for RPA solutions with IA capabilities to perform this 

operational step. [4:1:5] and [4:1:6] share similar attributes regarding the actions taken by the 

PS, as the analyses conducted and possible fixes applied to the call for tenders require multi-

level reasoning within the specific procurement projects and context and with the conclusions 

being applied to unforeseen areas in the call for tenders. Thus, there is no basis for RPA 

solutions even with IA capabilities to function here. [4:1:8] being a continuation to the two 

aforementioned operational steps, in both the applying the decided on fixes on the call for 

tenders or transferring to the corresponding answers from CWA to PSS regarding the potential 

suppliers’ questions has too much variation and reasoning embedded to them for RPA solu-

tions or the other technical alternatives to complete. Even with transferring the composed an-

swer, despite it mostly being a copy-paste operation, tends to have too much variation as each 

workgroup has its practices working on them in CWA before the PS moves them to the PSS is 

done differently and from differentiating sources in each procurement project. 

 

To conclude, very few of the criteria set for utilizing the RPA solutions can be seen in the 

subprocess’s operational steps with digital interaction. Out of all (7) operational steps in the 

subprocess with digital interaction, (2) were recognized to have the potential for RPA solutions 

and (0) for other technical alternatives. All the other (5) can currently only be carried out 

through the use of manual labor. 

 

Compare tenders 
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The “Compare tenders” subprocess and its operational steps [4:2:1] - [4:2:9] initiate after the 

competitive tender has come to a close and the comparison between the tenderers is carried 

out. Out of all the (9) operational steps in the subprocess, (7) were recognized to have digital 

interaction tied to them. 

 

In [4:2:1] the received bids from the potential suppliers, or now the tenderers, are officially 

opened up in the PSS by PPP, with the system producing an official document to act as proof 

of opening the bids from the procuring entity’s side. The proof of an opening document, as well 

as all the bids and accompanying supplementary documents from the tenderers, are also cop-

ied and stored in the CWA for internal filing, and to be worked on more freely later in the 

subprocess. The next step, [4:2:2] includes saving key meta-information provided by the ten-

derers in PSS and duplicating it from PMS under the corresponding procurement project. As 

noted earlier, with the tenderers having an option to participate in separate subcategories pre-

sent in the procurement project, the PPP has to allocate each tenderer to correct subcatego-

ries, which were decided on in [3:1:13] and added to PMS. While this allocation already exists 

in PSS, the information is also needed for PMS as a continuation of building up the necessary 

information regarding the procurement project under Procurement Center’s BPMS to control, 

as well as to complete the database for other uses in procurement management. [4:2:3] in-

volves PPP checking the tenderers’ qualifications in SIS(s), which includes ensuring that the 

tenderers, for example, have an up-to-date business and community information, such as be-

longing in the commercial register, the foundation register, the taxpayer register, the advance 

register, the employer register, or the client register of the tax administration, which are stable 

requirements for any tenderer in an any given procurement project if they operate in Finland. 

These, among other additional requirements, fall under the European single procurement doc-

ument (ESDP) standards, as in the European Union a procuring entity is set to require the use 

of the single European procurement document during the procurement procedure as prima 

facie evidence that the tenderer meets the eligibility criteria set by the contracting entity. It is, 

as its name implies, a standard form pre-filled by the tenderers, by which tenderers assure the 

procuring entity that the exclusion criteria are in place and that the tenderer meets the con-

tracting authority's eligibility requirements.  

 

Furthermore, and depending on the other requirements set and deemed necessary for the 

procurement project at hand, SIS(s) are used to receive real-time credit rating data on compa-

nies’ financial and background information and for example, to forecast the company's likeli-

hood of default in the future. Such as credit ratings, payment history, and financial key figures. 

If not satisfying or up to the par set, in [4:2:4] PS may ask for clarification or additional supple-

mentary documents to be submitted, if the tenderer’s information is not found in the SIS(s), or 
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if there is a notable controversy. In the worst case, the tenderer’s bid may be terminated. Ad-

ditionally, depending on the nature of the procurement project, the tenderers may have been 

required to submit other credentials to accompany their bid, which will be evaluated according 

to the criteria formerly set in the call for tenders. This comparison is mostly qualitative and may 

include the BSE from the workgroup with the required substance to evaluate. As the supple-

mentary documents stored in CWA are compared, given references are called, and the re-

quested proofs of work are evaluated in [4:2:5] by PS and BSE alike to translate into compa-

rable scores between the tenderers. With quality typically not being only one factor in the com-

parison made, the PSS’s automated price comparison, based on the prices given by tenderers, 

can also be used to complete part of the evaluation. Nonetheless, often PSS’s automated price 

comparison is not enough due to different weigh-ins and the more complicated scoring wanted 

to be used, and thus, the tenderers have to fill templates designed and included in the call for 

tenders by the procurement project’s workgroup. The outcome of the comparison, whether 

involving several qualitative or price comparisons, is typically unified under a single score 

given, under which the tenderers are compared to each other. [4:2:6] is PS’s final deduction 

on the received tenders and what the outcome is. First, dismissing the tenderers who did not 

fulfill the set criteria to qualify, and secondly, putting the accepted tenderers in an order de-

pending on the score received in each subcategory. In [4:2:7], the comparison made, as well 

as the reasons for disqualifications, are documented by PS with written justifications for quali-

tative scores given and calculations used for prices given to the tenderers. These are added 

to CWA to wait for the final procurement decision to be published as they will serve as supple-

mentary documents to justify the scores given. Before the procurement decision’s publishment, 

the PS will conclude the outcome and prepares, typically a PowerPoint presentation, in [4:2:8] 

to be presented to the workgroup and the procurement project’s BD in [4:2:9] as this will al-

ready indicate which suppliers will be contracted and will be fulfilling the procurement need 

once the procurement decision is public and comes into effect. 

 

Both the [4:2:1] and [4:2:2] are straightforward in terms of transferring information from one 

system location to another. First, the [4:2:1] involves simply ordering the PSS to generate the 

required proof of an opening document, which gathers all the necessary information of the 

competitive tender into one package, as it is already within PSS’s system logic to complete 

and compose from the information submitted under the call for tenders. Regarding transferring 

data to the right location in CWA is also within rule-based RPA capabilities to perform, since 

the call for tenders in PSS shares the same name with the filing location in CWA, and infor-

mation to be extracted and to be sent to in both systems locations is always the same. The 

dissembling and filing of the information to the right system location once transferred to CWA 

follow the same standard in every procurement project, and thus, the rule-based RPA has the 
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potential to complete the operation step. Similarly, [4:2:2] follows right after and is usually per-

formed at the same time as the [4:2:1]. In this case, PSS already possesses structured infor-

mation regarding tenderers and in which subcategories they left their bid in. The meta-infor-

mation needed and added to the PMS’s procurement project and its subcategories can be 

easily targeted in PSS and moved to PMS, as the call for tenders in PSS shares the same 

name as the procurement project in the PMS for targeting and the system locations for the 

data to be extracted and sent to remain the same. The structured format of information in PSS 

makes it accessible for rule-based RPA to add the tenderers to the correct subcategories in 

PMS in this operational step as well. Along with the other meta-information wanted to be kept 

attached to the chosen tenderers at this stage which can be found in the PSS. Integration 

between the PSS and PMS is not an option here as there is no will from the PSS’s side to 

establish a required procedure to connect the PMS’s procurement project and PSS’s call for 

tender entities in the earlier stages of the public procurement process. This would place the 

PSS under the requirement of also upgrading the information tied to tenderers after the event 

has occurred, as is done in PMS throughout the public procurement process, and other Pro-

curement Center’s processes, like the contract- and supplier management process. Further-

more, being a one-time event regarding the information transfer, the RPA solutions seem more 

suitable. Thus, both the [4:2:1] and [4:2:2] have notable potential to be automated via RPA 

solutions. 

 

The [4:2:3] involves several check-ups, with many of them involving going through the SIS(s) 

one by one to check tenderers' qualifications. This is mostly a “yes” or “no” kind of checking 

and can take a notable time with numerous bids received, and with PPP having to enter several 

systems to audit the tenderers. This is a very straightforward task and involves checking sev-

eral base requirements that are present in every procurement project regardless of its nature. 

This being the bulk of the check-ups to be done and the SIS(s) remaining as a stable data 

source for this information, a rule-based RPA could efficiently produce the same check-up list 

as the PPP doe while performing the operational step in question. It would however also make 

sense from a technical side to have integration in place between the PMS and SIS(s) systems, 

as the tenderers added to the PMS in [4:2:2] could be straightaway audited if this connection 

existed. This would need further system development from the PMS’s side as well though.  

This would eventually leave more time to work on the criteria that can change per procurement 

project and which cannot be checked from the SIS(s), and thus, requires additional information 

gathering in [4:2:4] from the tenderers which can only be done manually. Thus, the potential 

of using rule-based RPA in [4:2:3] is moderate with a clear part of the operational step being 

capable of being performed by rule-based RPA, but the same judgment goes for the integra-

tions, them also having a moderate potential here. 
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Unlike the previous operational steps, the [4:2:5] has too much reasoning leaning on the ex-

pertise of PS, and especially BSE, to produce the required written justifications regarding the 

qualitative scoring. Regarding the pricing and the deductions made there, the RPA solutions 

do not have a reoccurring use here either. First, the PSS already has a simple price compari-

son that can be used to evaluate the tenderers, if deemed usable by the workgroup. Secondly, 

if not, the custom-made templates designed by the workgroup are always different to some 

extent in each procurement project. Thus, there is no reoccurring logic that the RPA solution 

would require to be used time and again in other procurement projects as well. The [4:2:6] 

involves too many variables deprived of several different data sources, with these sources 

consisting of the received supplementary documents from the tenderers and the other check-

ups done by the Procurement Center, and thus, the data sources being independent evalua-

tions themselves. The logic required here is too complex, tied to the context, and has too few 

digital sources to be completed other than the procurement project’s PS. This directly leads to 

[4:2:7] and producing an officially binding table of comparison between the tenderers, which 

while holding some similarities in design between the procurement project, is completely com-

posed of the different criteria present in each procurement project. This information, while 

worked on in previous steps in CWA, is too diverse and heterogenous for even RPA solutions 

with IA to begin to grasp the ever-changing logic involved. The same goes for the [4:2:8], as 

PS essentially compresses the outcome of the competitive tendering process into a Power-

Point presentation. It mostly utilizes the material worked on in the CWA and the final table of 

comparison made between the tenderers, and there is little benefit, or possibility, for RPA so-

lutions to try to compose a presentation of this mass, not to mention sometimes presenting it 

live to the workgroup and the BD in [4:2:9] if requested beyond simply informing them.  

 

To conclude, a few of the criteria set for utilizing the RPA solutions can be seen in some of the 

subprocess’s operational steps with digital interaction. Out of all (7) operational steps in the 

subprocess with digital interaction, (3) were recognized to have the potential for PRA solutions 

and (1) for both technical alternatives, used in unison. All the other (4) can currently only be 

carried out through the use of manual labor. 

 

Publish the procurement decision 

 

The “Publish the procurement decision” subprocess and its operational steps [4:3:1] - [4:3:10] 

is a follow-up on the comparison made between the tenderers as the procurement decision is 

composed for the results of the procurement project to become official. Out of all the (10) 

operational steps in the subprocess, (7) were recognized to have digital interaction tied to 

them. 



126 

 

 

The [4:3:1] initiates the subprocess with PS beginning to compose the procurement decision 

draft version in CWA with the details of accepted tenderers, who are to be contracted or to be 

chosen to be second alternatives for the procurement subcategories, as well as the tenderers 

who have been disqualified for not fulfilling the criteria set for the procurement, are added to 

the procurement decision document. A standardized template will serve as a base. Once the 

current procurement project’s details have been added to the document, including the com-

parisons made between all the tenderers and scores received in each of the subcategories, 

the procurement decision draft is checked by PPL in [4:3:2] to ensure it has been composed 

according to the public procurement legislation. Once affirmed, the official procurement deci-

sion is created in the CMS, with the PPP essentially copy-pasting the draft version’s details to 

the system’s template during the [4:3:3]. The procurement decision is generated by the system 

based on this input and remains in the CMS for further functions to take place later in the 

subprocess. The procurement decision is complemented with supplementary documents with 

the detailed comparisons made between the tenderers, checked, and sent out within the same 

system for DB to go through and sign with his or her e-signature in [4:3:4]. Once signed, the 

procurement decision is published to the public in preselected system destinations, such as 

the city’s webpage, via the CMS for the public to view in [4:3:5]. The system performs this 

automatically once executed by PPP after receiving a system notification of the procurement 

decision has been signed by the BD. Concurrently, the PPP has to add the same procurement 

decision and the attachments to PSS, so every original tenderer who participated in the call 

for tenders is informed of the final results “personally” and so that the contract award notice is 

submitted for the public to view via other integrated systems connected to PSS. The procure-

ment decision is then stored in the CWA for filing. The publishment of the procurement decision 

starts a 14 day long waiting period during which the tenderers may leave a complaint in the 

market court regarding the outcome of the procurement decision, which may lead to changes 

in the decision made, tenderers chosen, and the outcome of the procurement project. While 

this waiting period is ongoing, the PPP will already begin organizing and informing the chosen 

tenderers about the contact signing procedure in [4:3:6] and what kind of additional information 

is required of them. Depending on whether the contract signing happens as a live event with 

physical contracts being signed, or through the CMS through the use of e-signatures, the fina-

lization of the contract documents also begins immediately after in [4:3:7]. While the base tem-

plate of the contract that the tenderers will eventually have to sign has been part of the call for 

tenders, there is still plenty of meta-information to be fulfilled regarding the chosen tenderers. 

The PPP prepares an individual contract with required supplementary documents, contract 

attachments, for each chosen tenderer in CWA and once complete, moves on creating digital 

contracts, reflecting the actual contacts, in both the PMS and CMS during [4:3:8]. The PMS’s 

digital contact is more absolute and rich in information, including information like the contract 
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period, chosen tenderers’ meta-information, people responsible for the contact in procurement 

center, business sector, and on the supplier’s side, subcategories the chosen tenderer was 

selected for, contract’s type, etc. Nonetheless, the digital contracts in CMS share the same 

contact information, but to a lesser extent, with both being created manually by the PPP. In 

general, the digital contact information PMS is for the Procurement Center’s use for more de-

tailed contract management to be done in the future, as the Procurement Center is responsible 

for the contracts formed through centralized procurement projects. The CMS offers a city-wide 

database for all the city’s digital contracts, the ones in PMS being a small part of it. The [4:3:8] 

is the first instance when the digital contracts are established and are overseen and updated 

throughout the contract period in the separate “contract management” process when different 

contract measures occur and the contracts’ information, both the meta-information tied to them 

and the contracts’ contents themselves, change. The [4:3:9] consists of sending the received 

price tables of the chosen tenderers to the FS, as they are required to finish the order instruc-

tions tied to the procurement project, and from the financial service’s perspective, need to add 

the price information to chosen ordering systems used by the end-users and unify the ordering 

instructions to be added to support the ordering of product/service of the current procurement 

project. Finally, the subprocess completes with the waiting period being over, and if no com-

plaints on the procurement decision have been received, the final results stay intact and the 

PS informs the workgroup and the BD of the procurement project’s outcome. If a complaint is 

received, the next subprocess and signing the contracts will either be put on hold or moved on 

with the acknowledged risk assessment being done as a separate process, as there are mul-

tiple costs to be weighted regarding having the new contracts in place and having them to be 

disputed later. For example, the costs of undergoing through another competitive tender. 

 

The procurement decision draft crafted in [4:3:1] utilizes the outcome of the comparisons made 

via scoring all the tenderers based on their bids, as well as the other criteria set to qualify. The 

evaluations made based on the received data act as the source for composing the procure-

ment decision document, table of comparison, and other supplementary documents. At this 

point, all the information needed to compose the procurement decision draft remains in the 

CWA, except for the tenderers being added to their corresponding subcategories in PMS, 

which would leave RPA solutions with mostly miscellaneous digitized documents kept in CWA 

to use as data sources and create the required outcomes. Similar to previous cases, there is 

too much reasoning and variation in place to target and withdraw the correct information from 

the documents in CWA and for RPA solutions to compose a procurement decision draft, de-

spite it being formulated on the same template each time. Furthermore, this does not include 

the referencing of the other supplementary documents needed to compose the procurement 

decision draft, which essentially always differs per procurement project. Thus, even the RPA 
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solutions utilizing IA have no chance to perform this operational step due to the lack of high-

quality digital data sources and complex reasoning. However, if the PMS was further devel-

oped to withhold data regarding the tenderers and the outcome of the comparison made to a 

greater extent, as they are already added there, this would become possible. The question is 

whether this would be seen as beneficial information to keep in the PMS, as for now, it needs 

to be added to the procurement decision draft anyway, but could be added to PMS instead 

and let the system generate the procurement decision on the template used. Nonetheless, this 

would reduce the amount of work involved, it would just have to be done in another system 

location instead and it is not usable afterward in the public procurement process to serve as a 

data source to complete other operational steps. The verification by the PPL in [4:3:2] is out-

side of RPA solutions’ capabilities as well, as the expertise required public procurement legis-

lation wise in each procurement project’s context to evaluate the procurement decision draft’s 

legitimacy requires logic to estimate it under given circumstances and laws in place.  

 

The [4:3:3] on the other hand is within RPA solutions’ capabilities to perform, as the procure-

ment decision draft and supplementary documents can be targeted and extracted from the 

CWA. As mentioned before, the procurement project shares the same name in most of the key 

supportive systems, which enables utilizing (3) different systems’ data here. The procurement 

decision draft can be systematically added to the CMS’s template, it essentially being a copy-

paste effort, with the other required meta-information being available in PMS to be transferred 

to CMS as well. Preparing the procurement decision, to a point of it being ready to be signed 

by BD, is within rule-based RPA’s capabilities to complete. The [4:3:5] enjoys the same possi-

bility, as once the procurement decision has been signed, it can potentially act as a trigger to 

publish it within CMS without PPP’s interaction and all of its contents, the supplementary doc-

ument and the procurement decision itself can be transferred to PSS under procurement pro-

ject’s call for tenders via rule-based RPA and be send to the tenderers already attached to the 

said call for tenders in PSS. Rule-based RPA would just utilize the PSS’s capabilities after 

adding the necessary information regarding the procurement decision, with everything else 

already being in place, and save the same documents to CWA under the same workflow. Thus, 

the rule-based RPA has the potential to complete this operational step. Integrations in either 

[4:3:3] or [4:3:5] are not possible due to the restrictions in creating an integration between the 

PMS and PSS, and the external systems having limited access to CWA, as was detailed ear-

lier. 

 

With the [4:3:7] essentially consisting of adding the chosen tenderers’ meta-information to the 

contract template kept in CWA to preselected locations, this operational step is also highly 

suited for rule-based RPA, as the required information regarding the chosen tenderers could 
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be gathered from the digital contracts in PMS made in the [4:3:8]. Thus, there is an obvious 

conflict here in the process and these (2) operational steps should be performed vice versa if 

the rule-based RPA ought to be utilized here. Still, if so, the potential for using the RPA solu-

tions would be high, as they could cycle through each digital contract under the procurement 

project in PMS and add the required meta-information to predetermined locations in the con-

tract template withheld in CWA and generate an individual copy for each chosen tenderer. 

 

There is a similar preceding flow of information that could be used here to create the digital 

contracts in both the PMS and CMS in [4:3:8]. Some of the tenderers’ meta-information is 

already saved to PMS in [4:2:2] and thus, the digital contracts could be composed based on 

this information if it was richer and brought to in greater extent from PPS in [4:2:2]. At the same 

time, it begs to question of why the PMS would not just generate these digital contacts based 

on the information it already has within its database? While possible for RPA solutions to do 

through the use of GUI, the RPA solutions have a moderate potential here and improvements 

made to the PMS have a high potential in comparison, as it removes additional layers and 

complications that could occur using the RPA solutions.  

 

Once the digital contracts have been established in the PMS, it would be up either an RPA 

solution or an integration to establish a digital contract in CMS as well. A solid integration would 

have a higher potential, as the contract information has to be maintained during the contract 

period during which the CMS’s digital contracts’ information has to reflect that of the ones in 

PMS. This would both remove the manual task of establishing the contract and maintaining it. 

Thus, while this would be possible to be done by RPA solution, their potential is moderate and 

the same operational step to be completed via a chosen integration method to be high. Thus 

overall, the [4:3:8] have a moderate potential for RPA solutions and a high potential for both 

further system development and integrations to be used technical alternatives. 

 

The [4:3:9] involves gathering all the price information and premade price tablets that the ten-

derers have filled and submitted with their bids. This task is not as simple as picking certain 

documents from the CWA and sending them to the procurement project’s FS, as these docu-

ments come in many forms and variations depending on the nature of the procurement project 

and chosen format of submitting the requested information, which is ultimately crafted to fit 

each procurement project. They would ultimately be hard to target by the rule-based RPA in 

CWA, as they are not filed to a predetermined system location, but are simply part of the bids 

submitted by the tenderers as document attachments. 
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To conclude, a notable amount of the criteria set for utilizing the RPA solutions can be seen in 

several of the subprocess’s operational steps with digital interaction. Out of all (7) operational 

steps in the subprocess with digital interaction, (4) were recognized to have the potential for 

PRA solutions and (1) for both technical alternatives, used in unison. All the other (3) can 

currently only be carried out through the use of manual labor. 

 

Sign the contract 

 

The “Publish the procurement decision” subprocess and its operational steps [4:4:1] - [4:4:11] 

is the last subprocess of the public procurement process and includes the finishing operational 

steps to finalize procurement project’s information on top of signing the contract. Out of all the 

(11) operational steps in the subprocess, (10) were recognized to have digital interaction tied 

to them. 

 

The last subprocess begins under confirmation that chosen tenderers can now be signed con-

tracts with and be prepared for the contract period. The [4:4:1] includes PPP sending all the 

digital contracts of the procurement project to the Financial Services via PMS’s system func-

tion, which gathers all the data into Excel and sends it to FS via e-mail to be worked on. Re-

ceiving this information indicates to FS that chosen tenderers’ digital contracts are ready in 

both PMS and CMS and that they have been added under the right subcategories in PMS. 

Thus, in [4:4:2] after being notified, the ordering instructions planned during the competitive 

tender in [3:1:8] are added for each subcategory in PMS by the FS. From there they are dis-

played to all end-users to view through one of PMS’s UIs. Additionally, the FS also has to 

upload the received digital contracts’ information to the FMS in [4:4:3], as it is the ERP system 

of the city, all the contracted tenderer’s supplier- and contract information have to be estab-

lished in FMS as well. In a sense, this is the third location where digital contracts will be created 

on top of PMS and CMS. If any changes to actual contracts, such as the signing party changing 

or other information been discovered to be wrong, have been received at this point of the 

process, the PPP will have to alter them in CWA, PMS, and CMS and inform the FS in [4:4:4], 

so the changes can be made to FMS as well.  

 

A presentation, a PowerPoint again, will be prepared for the BD in [4:4:5], underlining which 

contracts he or she will be signing and which procurement project is in question, as the con-

tracted tenderers might be numerous, and BD may have other matters which they are notified 

regularly, so a reminder is in order. This presentation is sent in conjunction to the BD with the 

request to sign the digital contracts prepared in CMS by in [4:4:6] and directly leads to [4:4:7] 



131 

 

 

with both the BD and the contracted supplier’s signatory deciding on signing the contracts 

within CMS with their e-signatures. In rarer cases nowadays, a live signing event can be orga-

nized and the contracting suppliers to be invited to sign physical contracts, with the DB signing 

the contracts at a later date, and with the contracted supplier receiving their copy, for example, 

in the mail later after the BD has signed them as well. If signed in CMS, the signed contracts 

documents are copied and transferred to CWA for filing during [4:4:8]. If signed physically, they 

are scanned and added to both systems, the CMS and CWA by PPP, so that both system 

locations have their copies of the signed contract documents. The [4:4:9] involves the PS, who 

has acted as the project manager during the public procurement process, to compose an anal-

ysis on the procurement project now close to completion. This includes an analysis of the 

planning of the procurement project and the competitive tendering process itself. What could 

have been done better with regards to the design of call for tenders, working practices used, 

problems faced, and other notices that would aid the future procurement projects of similar 

category, etc. As mentioned earlier, the [4:4:10] includes sending the physical contract to the 

contracted supplier, if the signing was not done digitally in the CMS. Finally, once the procure-

ment project’s information has been checked to be up to and complete in all systems, the PPP 

will flag the procurement project as finished in the PMS in [4:4:10]. This will move the procure-

ment project under the status of “contract period” and the contract- and supplier management 

processes, which take it further from there, as the supplier relationship has been now estab-

lished and the procured product/services are readied to be deployed to be used during the 

contract period. 

 

The [4:4:1] is already mostly automated under the PMS’s system function in regards to trans-

ferring digital contracts’ information to the Financial Services, notifying them and the FS to 

begin his or her task of adding ordering instructions to the PMS in [4:4:2]. While the PPP has 

to execute the function in PMS, there is no sensible trigger for RPA solutions or the PMS to 

act on independently. As for adding the ordering instructions, they are tied to each subcategory 

the procurement project has and maintained by the FS in a non-standardized manner before 

the call to add them in PMS comes. These are essentially written instructions and due to the 

differentiating practices, there is no realistic way to target the right subcategories in the PMS 

and transfer the right parts of the ordering instructions to their corresponding locations in the 

PMS. Thus, there is no potential to use RPA solutions in either of the operational steps or 

obvious improvements to be made via the other technical alternatives. 

 

In [4:4:3] there is potential though. The FS is adding the same supplier- and contract infor-

mation to the FMS as the PPP did in [4:3:8] while creating the digital contacts to both the PMS 

and CMS. There is no reason why the same digital contracts’ information, for example, in PMS, 
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which matches the requirements of the ones made in FMS, could not be used as a data source 

to establish and maintain the digital contracts in FMS as well through the use of rule-based 

RPA or integration. This matches the problem as in [4:3:8] with creating duplicate data in the 

forms of the digital contracts added to PMS and CMS. Furthermore, the same supplier- and 

contract information is sent to the FS in [4:4:1] as an Excel, so there is unnecessary recycling 

of data performed here. Similarly, utilizing RPA solutions or a proper integration here would 

save effort in both establishing the digital contracts, as well as maintaining their information 

during the contract period without there being a manual need to upgrade it in (3) different 

system locations manually. Which is already bound to create mistakes in data in a long run. 

There is a great benefit here to utilize the city’s ESB here as an integration method to relay 

supplier- and contract-level information between all the (3) systems, with PMS being the dom-

inant system location for maintaining it, as the contracts made through the public procurement 

process are under Procurement Center’s jurisdiction. The RPA solutions, even within the limits 

of rule-based RPA could be used here, but could not serve as a good way to integrate such 

amounts of data through the involved systems’ UIs, and with the data exchange between the 

systems essentially being continuous. Thus, an integration utilizing the ESB should be deemed 

to have high potential here as well in comparison to the moderate potential of RPA solutions, 

as it also automates the activities related to [4:3:8]. 

 

In the next operational step, the [4:4:4], there is a possibility of receiving last-minute changes 

to the contact information typically by e-mail or phone from the S’s side, and there is currently 

no other way than PPP’s judgment to convey these changes to all the system locations men-

tioned before signing the contracts. Thus, this task can only be performed through the use of 

manual labor. The same goes for the presentation made in [4:4:5] to prepare the BD for the 

signing of the contracts, as there are no digital sources available to be used as an input to 

create the descriptive content required for the presentation, except the knowledge of the situ-

ation possessed by the PPP, who has been working on the procurement project and is man-

aging the signing event. In [4:4:6], if looking at the e-signing event in CMS alone, it involves 

sending the composed presentation to the BD as an e-mail and following after with initiating 

the signing event in CMS and the BD getting the notifications to his or her e-mail of it occurring. 

This operational step from the first part, regarding sending in the presentation, is a rather minor 

one and does not have a triggering event other than PPP being done with composing the 

required presentation. Initiating the signing event on the other hand relies on the timing of PPP 

sending in the presentation as the BD should be informed beforehand. Both of these activities 

are tied to PPP’s workload and he or she has the time to complete them. On top of being 

minuscule tasks, there is not a usable trigger event or change to complete the described ac-

tivity for RPA solutions, and thus, it can be only be done through manual labor.  
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The signing event and signing the digital contacts in [4:4:7] is already a highly streamlined 

process itself run by the CMS’s system logic and there is next to no room for improvements to 

be done via RPA solutions or improving the CMS further. The [4:4:8] on the other hand, if 

looking at the e-signing event again, the task of copying and transferring the signed digital 

contacts to the CWA for filing is a straightforward one and could be efficiently performed by 

the rule-based RPA alone once the notification of all digital contracts being signed is received. 

As both systems share the same name, again the procurement project’s name, for targeting, 

and the CWA has predestined system location for filing the signed contract documents, the 

potential for RPA solutions is high here. Looking at the workflow alone, integration does not 

seem reasonable with this being a one-time event of creating copies for filing. The filing of 

physical contracts would still need to be performed by manual labor due to the conversions 

needed to create digitized documents through scanning and adding them to CMS and CWA. 

Not to mention the other handling of the contract documents and sending them to the right 

parties.  

 

The procurement analysis done in [4:4:9] is highly reliant on the experience of PS and how he 

or she experienced the procurement project as a journey and what has been learned. As a 

freely written text, with set questions to answer, there is no way for RPA solutions to compose 

such a subjective analysis. The PMS already supports the analysis by adding some statistics 

to the analysis, derived, for example, from the procurement project’s schedule and other data 

added under the procurement project during the public procurement process, but the main 

content analysis has to come from the PS. Thus, this can only be performed by manual labor.  

 

Finally, the [4:4:11] includes the PPP going through the procurement project’s information in 

the PMS and checking that all the data required has been added under the procurement project 

before it can be moved under the status of being in the contact period. All the required data 

points are predetermined and thus, this kind of checking or scanning of the system, to ensure 

that the necessary data points have been added, would save time and reduce mistakes if 

checked by rule-based RPA. Granted, it would also make sense for this to be done by the PMS 

itself and include such a check to its system logic. Thus, the RPA solutions have moderate 

potential here and the system improvement made with a longer-lasting effect possesses high 

potential in comparison, as this kind of check could be tied to the preexisting function of PPP 

flagging the procurement project as finished and it essentially acting as a trigger to commence 

such a check. With this operational step complete, the public procurement process has 

reached its end. 
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To conclude, a few of the criteria set for utilizing the RPA solutions can be seen in some of the 

subprocess’s operational steps with digital interaction. Out of all (10) operational steps in the 

subprocess with digital interaction, (3) were recognized to have the potential for PRA solutions 

and (1) for integration. All the other (7) can currently only be carried out through the use of 

manual labor. 

 

11. Discussion and conclusions 

 

With the analysis complete, and with the public procurement process and the use of RPA 

solutions and the alternatives methods elaborated on, the next chapter will focus on concluding 

on the potential of the RPA solutions in the said context. The results will be accompanied by 

the answers to the research questions set for the study. Furthermore, the chapter will include 

the recommendations based on the results, reflection on the initial limitations set and faced 

during the study, and finally, what are the suggestions for future research to be done. 

 

 Discussion 

 

The main objective of this study was to better understand the RPA solutions potential in the 

public procurement process and what operational tasks could be automated by using them. 

This goal was refined into a (1) main research question, to which finding an answer is sup-

ported by (3) additional supportive research questions. The discussion will go through these 

research questions inversely by answering the supportive research questions first, gradually 

approaching the main research question, and improving the conclusion from their perspective. 

 

Supportive research question 3: 

 

What main processes, subprocesses, and operational tasks does a public procurement pro-

cess consist of? 

 

To analyze the RPA solutions potential in the public procurement process, the process itself 

had to be defined and dissembled into quantifiable activities for the analysis to occur, for which 

the base empirical data was gathered through the participant observation method, as it was 

seen as the most suitable method to study the public procurement process in the case study’s 

context and with the researcher’s standing in the case organization. Through the chosen re-

search method, the study managed to establish a highly refined representation of the public 

procurement process by utilizing the SIPOC model. SIPOC model proved to be a suitable tool 

for reaching the goals and creating a sufficient conceptualized visualization for the analysis to 
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occur. Furthermore, the public procurement process was validated to a point of satisfying ac-

curacy in several measures taken and described in chapter 8. The main processes are con-

sistent with the established theory and with the activities described to typically exist in a pur-

chasing function, and what kind of additional characteristics they receive in the context of pub-

lic procurement. 

 

The described public procurement process is an interpretation of one organization of how they 

see fit to organize and perform the activities present in public procurement, but fundamentally, 

the formulated public procurement process will most likely share notable similarities with other 

public procuring entities. Granted, the descruíbed roles and the system environment present 

in the public procurement process are case sensitive, tied to the case organization and re-

sources available, as well as the maturity of the organization. Nonetheless, it stands to logic 

that similar roles and supportive systems are required to fulfill similar activities in other public 

procurement processes, as their purpose, in this study’s context alone, to complete the de-

scribed operational steps and the activities embedded to them is required. However, the an-

swer to the main research question and what the overall potential operational tasks ought to 

be automated in a public procurement process can be considered to be especially reliant on 

the system environment in place, as the factors related to it possessed the most notable fun-

damental hindrances for automating most of the operational tasks, as is elaborated later. Thus, 

there will be differentiating outcomes between individual case studies and in what context the 

public procurement process exists. Still, as a side note, the hypothesis of public procurement 

legislation and public procurement procedures highly influencing the formulation of a public 

procurement process can be considered proven. They highly shape how the activities of the 

procuring entity are organized and what kind of a standardized process will eventually form. 

Overall, the study managed to establish a solid representation of the public procurement pro-

cess.  

 

Supportive research question 2: 

 

What alternative methods and technical capabilities should be considered alongside RPA so-

lutions? 

 

The study established that the most dominant and closest technical alternatives comparable 

to RPA solutions capability-wise were the BPMS entities and the other integration methods. 

Furthermore, understanding their significance in the system environment surrounding the pub-

lic procurement process was seen as important, as they create a base for RPA solutions to 
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excel in such differentiating system environments. In the end, the BPMS and comparable ap-

plications covered most of the key supportive systems in the public procurement process, as 

other variable technical solutions, such as pure code-based scripts, were excluded from the 

comparison. Furthermore, the study, in regards to the digital interaction, did not consider e-

mail and voice communication through the phone- or video calls to be part of key supporting 

systems, as RPA solutions were not seen naturally aligned to support them, even though RPA 

solutions utilizing voice recognition could have, at least in theory, automated some of the tasks 

related to them. This was not seen to be within the main capabilities of RPA solutions to auto-

mate and would have quickly made one question whether the analysis was still within weak 

AI’s capabilities or if everything could be considered possible by using strong AI. Manual labor 

was also recognized as an evident non-technical alternative, as the tasks in the public pro-

curement process aimed to be automated by the RPA solutions were exclusively performed 

by manual labor divided into different roles. 

 

Overall, the alternative methods recognized and chosen to compare against the RPA solutions 

were justifiable and the public procurement process itself did not include key supportive sys-

tems that would have greatly gone beyond the scope of the chosen options. This is excluding 

the miscellaneous systems/applications (Misc.) category that was selected to describe the 

other numerous systems/applications existing in the city’s scope if meaningful digital interac-

tion was noted from their part during the public procurement process. They could not be de-

fined further due to the limitation set on viewing the public procurement process from the case 

organization’s point of view and due to acknowledging only the key supportive systems from 

this perspective alone. The BPMS as a technical solution took a wider definition in the context 

of the study than intended, despite most of the key supporting systems in the public procure-

ment process compromising the same capabilities and serving similar purposes as the BPMS 

were established to fulfill in the established theory. Nonetheless, a more specific categorization 

and division of systems/applications could possibly have been used. In the analysis, the BPMS 

also become close to being synonymous with system improvements, as if BPMS was deemed 

to be an option, it would naturally involve further development. Other integrations methods 

were also covered widely and while straight out limitations on what could be done technically 

through each integration method were set, the few operational steps where other integrations 

methods could be considered would eventually have to rely on the city’s current IT architecture 

and options available. Both the cases were only one, as well as several technical alternatives, 

were recognized to have the potential to automate an operational task were found during the 

analysis. The manual labor acted as a great comparison point to understand and question if 

the technical solutions had the potential to outperform the current roles performing the ana-

lyzed activities, and what limitations could be faced if their way of working, and the workflows 
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themselves, were followed to be implemented via the technical solutions. Overall, the chosen 

alternative methods acted as a good comparison point to analyze RPA solutions and other 

technical alternatives' potential. 

 

Supportive research question 1: 

 

What are the main factors that hinder and enable the RPA solutions' potential in a public pro-

curement process? 

 

Although the public procurement process was stable and the main processes, the subpro-

cesses, and the operational tasks repeat themselves in every procurement project, the main 

hindrance found was the pure variation and changes in digitized content produced during dif-

ferent stages of the public procurement process. Dictated by the nature of the procurement 

project and what was being procured. RPA solutions in most cases did not have available well-

structured digital, or even miscellaneous digitized sources, to use as an input to produce the 

wanted outputs to complete the activities of the operational tasks. In those operational tasks 

where the digital interaction existed, the same underlying problem occurred with most of the 

source data, and while in digitized form, the variety would require complex logic from RPA 

solutions with IA capabilities to unravel and to be used to a great extent, which was not seen 

reasonable. The variation is simply so high that training of such logic to perform on an accepta-

ble level seems unreachable. Every procurement project, focusing on procuring different prod-

ucts and services in various contexts, leads to heterogeneous procurement plans, work orders, 

call for tenders, as well as differentiating bids and contracts formed during the public procure-

ment process. Thus, there is bound to be notable variety each time and to such an extent that 

it was not deemed reasonable for even the IA solutions to reach conclusive outcomes. Also, 

excluding the activities outside the key supportive systems’ more structural data, most of the 

planning, analysis, and crafting of required materials for the public procurement process was 

performed in the cloud workspace application (CWA) in the forms of composing digitized doc-

uments and other content by utilizing the different roles’ and workgroup’s knowledge and ex-

perience in doing so. Fundamentally, there are a lot of similarities to Willcocks et al. (2015b)’s 

observations in Xchanging and Lacity & Willcocks (2016b)’s observations in Telefonica O2. 

The oversights regarding the availability of high-quality data, to be used as an input, and the 

final workflow design having more possible outcomes than originally thought crippled the de-

velopment of RPA solutions later in the implementation phase. 

 

Overall, the hindrances faced are inversely in-line with the criteria recognized and set for uti-

lizing RPA solutions in chapter 4.3. Due to the nature of the activities and the work done in the 
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operational steps just described, there was a serious lack of these criteria being filled between 

the main processes 1 - 3 and thus, the operational steps with digital interaction in these main 

processes could almost solely be performed by manual labor.  

 

This is strongly due to (2) main reasons. Firstly, the lack of structured digitalized data to be 

utilized as a data source and the somewhat poor, non-data-centric culture in the case organi-

zation, which included many non-standardized practices to produce and store the said digitized 

data. Granted, this was due to the public procurement process in its current stage having not 

been designed with the intentions to serve automation possibilities in its current work practices. 

The key supportive systems' main purpose reflected those of information management sys-

tems and generating the required data relied more on the human workers interacting with the 

key supportive systems. Currently, the key supportive systems do not consider each other’s 

needs and how their inputs and outputs could be used. While some digitized data was available 

at certain stages of the public procurement process, plenty of the data sources required to 

complete the operational tasks also existed outside the current system environment and in 

non-digitized form, and thus, could not be tapped into by the technical solutions. 

 

Secondly, despite there being plenty of digital interaction observed, most of the operational 

tasks involved high levels of reasoning from the participating roles performing the activities and 

thus, the weak AI utilized in RPA solutions could not be presented with limited enough scenar-

ios to provide the necessary outs to complete the described activities. Most of the operational 

tasks would have required that of which was described as strong AI in the established theory, 

capable of almost humanlike observations of the surrounding world and acting on that infor-

mation gained. This is still outside the reach of IA though and with around (100) procurement 

projects and thus, public procurement process cycles being completed each year, the training 

process for several Ais to be used in so many operational tasks with such high amounts of 

variety, and to reach an acceptable level of performance, is very questionable to succeed or 

provide enough value. Overall, the even higher prerequisites to utilize AI, described in the 

established theory, and the favorable conditions required were not present in the public pro-

curement process. 

 

The main process 4 illustrated enablers of automating operational tasks via RPA solutions 

better and possesses notable more operational tasks where criteria set for utilizing the RPA 

solutions are fulfilled. Interestingly, there is an obvious data flow is starting in the main process 

4, as the call for tenders is published in the PSS. Once the call for tenders is published, the 

PSS, with its system design providing structure for structural digitized data to emerge, creates 

the first real setting for applicable digitized data to come into existence. As the abundance of 
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information is received from the bidding tenderers during the competitive tender, the PSS pro-

duces a high amount of structured digitized data and meta-information tied to the tenderers, 

as the information input by the tenderers is added to the system when they submit their bids. 

The data flow then continues forward as it was transferred to under the procurement project in 

PMS and further used to create digital contracts, which were noted to also exist as similar data 

set in the other key supportive systems, namely the CMS and FMS, as well. This should not 

be overlooked as while the RPA solutions and the other integration methods can enable the 

data transfer between these supportive systems, the involved systems were never intended to 

provide for another, and thus, some of the digitized data is lost to a small extent between the 

data transfers. Interaction from the performing roles is required in between the operational 

tasks, as a holistic system logic between the involved systems to move the data flow forward 

does not exist. This part of the public procurement process should be analyzed further, as 

there is obvious potential for automating to take place here beyond pinpoint solutions focused 

on singular operational tasks. 

 

The data transfers related tasks were the main source for the perceived potential, enabled by 

well-established and stable supportive systems, such as the PSS, PMS, CMS, BAS, and FMS, 

where structured data was available and would not require heavy conversions. Granted, this 

is also due to most data transfers being related to the same sets of data, such as the digital 

contracts, being transferred from one system location to another. This was also something the 

rule-based RPA was considered to excel in the established theory. Furthermore, the supportive 

systems had different degrees of systems logic tied to them, for example, regarding different 

system notifications, which could act as conditional triggers for RPA solutions to act and begin 

their workflows. Overall, as the aforementioned supportive systems in main process 4 got in-

volved, they improved the system environment to be more favorable for automation via RPA 

solutions, as the previous main processes heavily relied on the unstructured digitized infor-

mation produced in CWA. 

 

Main research question: 

 

What operational tasks have the potential to be automatized in a public procurement process 

with RPA solutions? 

 

The total number of operational tasks identified in the public procurement process was (109) 

and out of all the operational tasks, (83) were recognized to have digital interaction related to 

them, consisting of activities performed in a digital environment. The further categorization of 
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all the operational steps in each main process during the public procurement process is illus-

trated in Figure 16. below. 

 

 

Figure 16. Analyzed operational steps based on the perceived potential by category 

 

76,1 % of the public procurement process had digital interaction tied to it, which can be con-

sidered to be a significant amount and major part of the public procurement process. Out of all 

the (109) operational tasks with digital interaction related to them, RPA solutions had the po-

tential to automate (13) operational tasks, representing 11,9 % of all the operational tasks, and 

15,6 % of all the operational tasks with digital interaction related to them. 

 

Respectively, the other technical alternatives, BPMS, and other integrations methods had the 

potential to automate a total of (5) operational steps, BPMS having the said potential in (2) 

operational steps, representing 1,8 % of all the operational tasks, and 2,8 % of all the opera-

tional tasks with digital interaction related to them. The other integration methods had the said 

potential in (3) operational steps, representing 2,4 % of all the operational tasks, and 3,6 % of 

all the operational tasks with digital interaction related to them. As a disclaimer, (2) of the op-

erational tasks had the potential to be automated via both the RPA solutions as well as the 

other technical alternatives when used in unison and thus, the minor overrepresentation in the 

final results. 

 

The manual labor, the base comparison point for performing the activities in the public pro-

curement process, was not replaceable in (26) operational tasks, as they did not have digital 
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interaction related to them, representing 23,9 % of all the operational tasks. Furthermore, man-

ual labor could not be replaced in (70) operational tasks, representing 84,3 % of all the opera-

tional tasks with digital interaction related to them. In total, manual labor could not be replaced 

in (96) operational tasks, representing a total of 88 % of all the operational tasks in the public 

procurement process. 

 

The potential operational tasks to be automated with RPA solutions were heavily leaned to-

wards the end of the public procurement process, with most of the operational tasks taking 

place in the main process 4. The operational tasks in the main processes 1 - 3, despite having 

similar levels of digital interaction related to them, were not fit to be automated with RPA solu-

tions. The operational tasks with the most potential were the different data transfer activities 

between the key supportive systems, as well as updating and checking data, which were within 

rule-based RPA’s capabilities to be implemented. However, the other technical alternatives 

could be argued to have a higher potential to automate the operational tasks where both op-

tions were considered possible during the analysis. The IA and the RPA solutions utilizing the 

various AI components to enhance their capabilities did not have the potential to perform any 

of the operational tasks due to the higher criteria and prerequisites for AI not being met. Manual 

labor remains the most dominant option to complete the operational tasks in the public pro-

curement process. 

 

RPA solutions being the pinpoint technology for automating operational tasks seems to hold, 

but just as any technical solution, they were proven to be reliant on the digital environment and 

the quality of digitized data. They cannot observe the world as human workers and the availa-

ble high-quality digitized data sources in the context in which the different operational steps 

are performed highly determine what can be automated in the end. All organizations’ pro-

cesses come with their unique system environments, so evaluation has to be always done 

case-by-case. Overall, the potential for the public procurement process as a whole to be auto-

mated with RPA solutions in this study’s context can be considered to be limited, narrow, and 

small.  

 

 Recommendations 

 

The recognized operational tasks, especially the ones elaborated on to have high potential, 

following the study’s analysis and initial screening done, should now be subjected to further 

evaluation. The analysis’s reasoning indicates that there are notable amounts of manual work 

to be removed via RPA solutions and technical alternatives in these recognized operational 

tasks, but a conclusive comparison between the costs of implementation, maintenance, and 
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other occurring lifecycle costs should further be reflected on the benefits to be gained. With 

this study having condensed the sample size to quality candidates for automation, the final 

selection of operational tasks with positive operating efficiency should be considerably clearer. 

The recognized potential to utilize the suggested integration methods, and create a more ho-

listic architecture for it, poses a more notable change regarding the case organization's master 

data and how it is managed. The Internal silos in an organization, which the supportive systems 

in the public procurement process highly represent, are prime examples of the lack of master 

data and incoherent data management, which is not highly untypical for organizations of this 

size. The organization should have common concepts for core data as well as a common 

model and data management practices for processing it, which is not the case at the moment. 

Problems are guaranteed if different parties define core data differently and manage duplicate 

data in the inefficient manner present in the public procurement process, and thus, the sup-

plier- and contract data sets should be considered to be managed under the existing ESB of 

the city as core data. As elaborated in the analysis, this would most likely also involve further 

system development, not just in the supportive systems present in this case study’s public 

procurement process’s context, but all the systems/applications of the city wishing to benefit 

from the core data. This as itself would be a greater undertaking than implementing individual 

RPA solutions, and thus, would require a more complex evaluation to consider all short- and 

long-term benefits next to the costs. 

 

 Suggestions for future research 

 

All the different organizations and units embedded in them having their unique system envi-

ronments made me wonder one thing during the study; what could we achieve in a compre-

hensive system environment where automation is considered from the beginning. If we would 

consider even one business function’s, such as the procurement function’s, requirements for 

automation in the supportive systems’ design could we eventually reach the prerequisites for 

hyperautomation and automating most of the workflows happening between the supportive 

system? Human workers would most likely still have to be involved, as their input regarding 

the observations and reasoning made is still required, but maybe the strong AI will change that 

eventually. Maybe a bit too much to ask for, but it is an intriguing idea of whether we have such 

an established digital environment where the different technical solutions could carry out some-

thing like the public procurement projects present in this study. Overall, I would say procure-

ment professionals are still highly needed, but many of the activities in the procurement func-

tion remain to be streamlined via automation. 

Taking a step backward though, I think the main problem with automating the public procure-

ment processes is the lack of scale, to make it worthwhile and to involve AI, and the diversity 
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of work practices and the supportive systems, which leads to a lack of standardization. These 

(2) factors alone set so many fundamental barriers for automation efforts to overcome and 

while the RPA solutions were described as a technical solution to aid in automating operational 

tasks in differentiating system environments, it makes me wonder, why we let such system 

environments be created in the first place?  

 

The public procurement process could be truly unified to be one standardized process, imple-

mented under the same standards way across all the public procuring entities, and having 

benefits of sharing convergent supportive systems or even one unified system platform, cov-

ering and providing support to essential activities existing in the public procurement function. 

If not only in the context of municipalities of Finland but also between countries in the European 

Union. We are already operating under the same public procurement legislation and public 

procurement procedures, rightfully argued to set the frames for the public procurement process 

itself. 

 

It is hard to argue why public procurement, so keen to have shared goals for environmental 

and social sustainability, for example, tied to purchasing of goods, would not want a universal 

and efficient frame to operate under. Especially since public procurement has all the rationale 

behind it to create the common good. Having the procuring entities come up with their differ-

entiating standards and processes to implement the practical operations is questionable at the 

best. The accompanying data management in such a shared digital environment would also 

truly give all the right basis for automation to flourish as well, not to mention all the other pos-

sibilities that would follow having unified supplier-, contract- and procurement level related data 

gathered and to be utilized in different areas of strategic procurement.  

 

I am wondering if ignoring this perspective and the inefficiency it poses is not one of the biggest 

sources of waste that could be overcome with some research done on the practices of other 

procuring entities and affirming if there are additional barriers to adapting to having unified 

public procurement processes, practices, and the IT  infrastructure to support it.  

 

As the study mentioned earlier, Finland alone had 35 billion (€) euros of spending through 

public procurement in the year 2016. We ought to take a moment to consider how remarkable 

the transaction costs are in managing such an entity and if it would make sense to have shared 

processes, and shared benefits, to manage it. As I am writing this, moves are made towards 

creating new wellbeing services counties across Finland, with new IT systems once again be-

ing established to support and maintain public healthcare, social welfare, and rescue services 

in these newly founded entities. I cannot help to think if this issue is once again being ignored 



144 

 

 

and if we are once again crippling our chances of realizing automation’s potential in the public 

procurement processes. Including the public procurement activities.  

Hopefully, this study and future research will create a basis for better know-how and new prac-

tices to use technical solutions to support as well as enable automation in public procurement 

processes. The business process and technical know-how can sometimes be so far apart, 

create complications, and slow down the digital transformation to do something great, even 

when it is small. But I believe that automation, whether it is done with RPA solutions or other 

technical alternatives, with the joint effort of both aspects, which this study also encompasses, 

are bound to do great things in different fields of business. 
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Appendix 1. SIPOC of the main process 1 - From demand status to a need 

 

 

  
 
 
   

 
  

 
 
 

 
  

  
  

 
 
  

 
 

 
 
  

 
 

 
 

 
  
  
  
 
  
 

 
 
  
  
 
  
 

  
 
  
  
  
 
  
 

 
  
  
  
  
 

 
 

 
 
  
 
  
  
  
 
  
  
  
 
 
  
  
  
  
 
 
  
 

 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
  
  
  
   
 

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
 
  
  
  
 

 
  

 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
   
  
  
  

  
  
  
  
  
 
  
  
 
  
  
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
  
 
  
 

  
  
 
  
  
  
  
  
  
  
  
  
 
  
  
  
  
  
  
  
   
 

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
 
  
 
 
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
 
  
  
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
  
  
  
   
 

 
 

 
  

 
 
  
 
  
  
  
 
  
  
  
  
  
  
 
 
  
  

 
 
  
 
  
  
  
 
  
  
  
 
 
  

  
 
 
  
 
  
 
 
  
 
  
  
  
  
  
 
   
  
 
 

  
 
 
  
  
 
  
  
  
  
  
  
  

  
  
  
  
  

  
 
 
  
 
  
 
 
  
 
  
 
 
  
  
  
 
  
  
  

  
  
  
  
  

  
 
 
  
 
  
  
 
  
  
 
  
  
  

  
  
  
  
  

  
  
  
 
  
  
  
 
  
  
  
  
  
  
  
  
  

  
 
 
  
 
 
  
 
  
  
  
  
  
  
  
  
  
 

 
  
  
  
 

  
  
  
  
 
 

  
  
 
  
  
  
  
   
 
  
 
  
  
  
  

  
 
 
   
  
 
 
  
 

  
  
   
  
  
  
   
  
  
 
  
  
   
  
  

  
 

 
  
 
 
   
  
  
 
 
  
  
  
  
  
 

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  
 
   
  

 
  
  
  
  
  

  
  
  
  
  
 
  
 

  
 
  
  
  
 
  

 
  
 
  
  
 
  
 
  
  

 
 
 
  
 

  
  
  
  
  
  

  
 
 
 

  
 

  
  
  
  
  

  
 
  

 
  

  
  

  
 
  

  
  

 
  
  

 
  

  

 
 
  
 
  
  

  
  
 
  

  
 
 
   
  
 

 
 
  
  
  
  
 

 
 
  
  
 
 
  
 

  
  
  
 
 
  
 

 
  

 
  

  
 
 
 

 
 

 
  

  
 

 
 

  
 
  
  

 
 

  
  
  
  

 
  
  
  
  
 
 
 

 
  
 
 
  
  

 
  
  
  
  
  
  
  

 
  
 
 
  
 
 
 

 
  
 
 
 
 

  
 
  
  
  

  
  
  
  
  
  
 

 
  
  
  

  
  
 
  

  
  
 
 
  
 
  
  

  
  
 
  

 
  
  
  
 
 
  
 

 
  
  
 
 
  
 
 

 
  
  
  
 
  
  

 
  
  
 

  
  

  
  

  
  

  
  

  
 

  
 
  

 
 
 
  
 
  
  

 
 

 
 
  
 
 
  

  
 
  

 
 

  
  
  

  
  

  
  

 
 
  

  
  

 
 
 
  

 
  

 

 
 
 
 
  
   
  
  
  
  
 
  
 

 
  
  
  
 
  
   
  
  
  
  
   
 
  

  
  
  
  
  
  
  
   
  

  
   

  
  
   
 
  

  
 
 
  
  
  
  
 
  
   
  
  
 
 

 
  
  
  
 
  
   
  
 
  
  
   
 
  

 
 
 
  
  
  
 
 
   
 
  
 
  
  
 
 
 

 
 
 
 
  
  
  
  
  
 
  
  
  
 
  
   
  
 
 

  
  
  
  
   
 
  
 
   
   
  
  
 
  
 
 

 
 
 
  
  
  
 
 
   
 
  
 
  
  
 
 
 

 
 
  
  
  
  
  
 
  
  
 
 
 
  
 
   
 
  

  
  
  
   
  
  
  
 
  
  
  
 
  
   
  
 
 

  
 
 
   
 
 
 

 
  
  
 
   
  
 
  
  
  
 
  
   
  
 
   
  

  
  
 
  
   
  
   

   
   
  
 
 
  
 
  
  

  
 
  
  
  
 
 
   
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
  
  
 
  
  

  
 
  
  
  
  
  
  
  
  
 

 
  
  
  
 
  
  

 
  
 
  
  

  
  

 
 
 
 
  

 
 

 
  

 
 
 
 

  
 
  

  
 
 
 
 

  
 
 
  

  
 

  
  

  
 
 
 
 
 

 
 
  
  
  
  

  
  
  
  
  
  
 

  
  
 
 
  
 
  
  

  
  
 
  
 

  
  
  
  

 
  
  
  
  
 
 
 

 
  
 
 
  
  

 
  
  
  
 

 
 
  
 
  
  

  
  
 
 

 
  
  
  
 
  
  

  
 
  
 

  
 

 
  
  
  

  
 

 
  
  
  
  

 
 

 
  

  
  

  
  

 
 
  

  
  

 
 
 
  

 
  

 

 
  
 
  
  
  
  
  
  
  
  
 
   
 

  
  
 
  
  
   
 
 
  
 
 
  
 
  

 
 
  
 
  
  
  
 
 
 
   
 
 
 

 
  
  
 
   
  
 
  
  
  
 
  
   
  
 
  
 
 
 

 
 
  
 
 
  
 
   
   
 
  
 
  
   
  
  
  
 
 
  

  
 
 

 
  
  
  
  
 
  
  
  
  
  
 
  
  
 
   
 

  
  
 
  
  
  
 
  
   
  
 
  
 
 
 

 
 
  
 
  
  
  
 
 
 
   
 
 
 

 
 
 

 
  
 

 
 
 

 
 

 
  
  

 
  
  

 
  
  

 
  
  

 
  
 
  
  
  
  
 
 
  
  
  
  
  
 
  
  

  
 
 
 

 
  
  
 
  
 
  
 
 
  
  
 
  
  
  
  
 
 
 
  

  
 
 
  
  
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
  
  
 
   
  
 
  
 
  
 
   
 
  
  
 
 
  
  
 

  
  
 
  
 
 
  
 
  
  
 
  
 
  
   

  
  
 
  
   
  
 
 
  
  
   
 
  
  
  

 
  
  
 
  
  
 
 
  
  
 
 
   

 
 
 
 

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

  
  
 
   
 
  
 
  
  
  
 
  
   
 
  
  

  
  
  
 
  
 
  
  
 
 
 

  
  
  
  
  
  
 
 
   
 
  
 
  
  
  
 
  
  

 
  
 
  
 
 
  
  
  
  
 
  
 
 
 
   
 
 
 
 

 
  
  
  
   
   
  
  
 
 
  
  
  
 
  
 

 
  
  
  
 
  
 
  
 
  
  
  
 
  
 
  
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
  
 
  
 
  
  
  
  
 
  
 
  
 
  
  
  
 
  
 
 

  
  
  
  
  
 
 
  
 
 
 
  

  
 
 
 

 
 
 
  
  
  
  
 
  
 
 
  
  
  
  
  
 
  
  

  
  
  
  
  
  
 
  
   
  
  
 
   
 
  
  

  
  
  
 
  
 
  
  
 
 
 

 
   

 
 
  
  
  
  
  
  
  

  
 
  
 
  
 
  

 
 
  
 
  
  
  
  
 
  
  
 
 
 
  
 



 

 

 

Appendix 2. SIPOC of the main process 2 - From a need to work order 

 

  

  
 
 
   

 
  

 
 
 

 
  

  
  

 
 
  

 
 

 
 
  

 
 

 
 

 
  
  
  
 
  
 

 
 
  
  
 
  
 

  
 
  
  
  
 
  
 

 
  
  
  
  
 

 
 

 
 
  
 
  
  
  
 
  
  
  
 
 
  
  
  
  
 
 
  
 

 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
  
  
  
   
 

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
 
  
  
  
 

 
  

 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
   
  
  
  

  
  
  
  
  
 
  
  
 
  
  
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
  
 
  
 

  
  
 
  
  
  
  
  
  
  
  
  
 
  
  
  
  
  
  
  
   
 

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
 
  
 
 
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
 
  
  
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
  
  
  
   
 

 
 

 
  

 
 
  
 
  
  
  
 
  
  
  
  
  
  
 
 
  
  

 
 
  
 
  
  
  
 
  
  
  
 
 
  

  
 
 
  
 
  
 
 
  
 
  
  
  
  
  
 
   
  
 
 

  
 
 
  
  
 
  
  
  
  
  
  
  

  
  
  
  
  

  
 
 
  
 
  
 
 
  
 
  
 
 
  
  
  
 
  
  
  

  
  
  
  
  

  
 
 
  
 
  
  
 
  
  
 
  
  
  

  
  
  
  
  

  
  
  
 
  
  
  
 
  
  
  
  
  
  
  
  
  

  
 
 
  
 
 
  
 
  
  
  
  
  
  
  
  
  
 

 
  
  
  
 

  
  
  
  
 
 

  
  
 
  
  
  
  
   
 
  
 
  
  
  
  

  
 
 
   
  
 
 
  
 

  
  
   
  
  
  
   
  
  
 
  
  
   
  
  

  
 

 
  
 
 
   
  
  
 
 
  
  
  
  
  
 

 
  
  
 

 
 
 
 
 
  
  
  
  
  
 
 
 

 
 
  
  
  
 
  
  
  
  
  
 

 
 
 
  
 
  
  
  
  
 
  
  
 
 
 
  
 

 
 
  
  
  
  
 
 
  
 

 
  
 
  
 
  

  
  
 
  
  
 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
 
 
 
  
  
  
 
  
  
  
  
  
 
  
  
 
  

 
  
  
  
 
  
 
 
  
  
  
  
  
 
  
  
  

 
 
  
  
 
  
  
 
 
  
  
  
  

 
  
  
 

 
 
 
 
  

 
  

  
 
  

 
 

 
  
  
  
 
  
  

 
  
 

 
 
  
  
  
  

  
 
  
  
 
  
 
  

  
  
 
 
  
 
  
  

  
  
 
  
 

 
  
  
  
  

 
 
  
  
  
  
 

 
 
 
  
  
 

 
  
  
  
 
  
  

 
  
 

 
  
  
  
  

 
 
  
 
  
  

  
  
 
  
  

 
 
 
  

 
 
  
  
  
 
 

 
  
  
  
 
  
  

  
  
  

  
 

 
  
  
  

  
 

 
  

  
 
  

  
 
  

 
 
  

 
 

 
  

 
 
  
  

 
  

 
  

 
 
  

 
 

 
  
 
  
  
 

 
  
  
  
 

 
  
  
  
 

 
 
  
  
  
  
  
 
  
   
 
 
  
  
  
  
 
 
 
  

  
 
 
   
 
 
 
   
 
 
 
 

  
  
   
  
 
 
  
  
  
  
 
 
  
  
  
  
  
 
 
 

  
 
 
  
   
 
 
  
 
 
  
   
  
  
  
 
 
   
 

  
 
 
   
 

 
  
 
  
  
  
 
  
  
  
  
   
  
 
 
 
 

 
 
  
  
  
  
  
 
  
 
  
 
  
  
 
 
  
 
  
 

  
 
 
  
  
  
  
   
 
 
 
 

  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
 
 

  
  
  
  
 
 
 
  

 
  
  
  
 
  
  
  
  
 
  
   
  
  
 

  
 

 
  
 
  
 
  
  

 
  
   
  
  
  
  
 
  
  
  
  
 
  
  

  
 
  
 

  
  
  
 
  
 
  
  
  
 
 
  
  
  
 
 
  

  
 
 
 

 
 

  
 
   
  
  
  
 
  
  
  
 
  
   
  
  
 

  
 

 
  
 
  
 
  
  
   
  
 
  
  
  
  
  
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
  

  
 
  
  
  
  
  
 
 
  
  
  
  
  
 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
  
 
  
   
 
  
 
 
  
  
  
  
   
 

 
  
  
  
 
  
   
  
  
 
  
 
 
 
 

  
   
 
 
   
 
  
 
 
 
   
   
  
 
 
  
  
  
  
 

  
 
 
 

  
   
 
 
   
 
  
 
  
 
  
   
 
  
 
 
  
  
  
  
 

  
   
  
 
 
  
 
  
  
  
 
  
  
  
 
 
 

 
  
  
  
 
  
 
  
 
  
  
  
 
  
  
 
 

 
  
 
  
 
  
  
  
 
 
  
  
  
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

  
  
   
 

 
  
  
  
 
  
  

  
 
  
 
   
  
  
 
  

  
 
 
  
 
  
   
 
  
 
 
  
  
  
  
  
 
 
 
 

 
  
  
  
 
   
 
  
 
  
  
 
  
  
  
 
  
  
  

  
  
  

  
  
   
   
  
  
  
  
  
 
  
 
  
  
 
 

  
  
  
 
   
 
  
 
  
  
  
 
  
   

   
   
  

 
 
  
 
  
  
  
 
  
 

 
  
  
  
 
  
 
  
 
  
  
  
 
  
  
  
 
  
  
 
 

  
  
 
  
  
  
   
 
  
  
  
 
 
  
  
  

 
 

 
 
 

 
 
 

 
  
  
 
  
  
  
 
  
 
  
 
  
  
  
  

 
  
 
  
 
  

 
 
  
 
  
 

 
 
  
 
  
 

 
 
 

 
  
  
  
 

  
  
  
  
  

 
  
 
 
  
   

 
  
 
  

 
 

 
  

 
 
 

 
 
 



 

 

 

Appendix 3. SIPOC of the main process 3 - From work order to competitive tender 

 

 

  
 
 
   

 
  

 
 
 

 
  

  
  

 
 
  

 
 

 
 
  

 
 

 
 

 
  
  
  
 
  
 

 
 
  
  
 
  
 

  
 
  
  
  
 
  
 

 
  
  
  
  
 

 
 

 
 
  
 
  
  
  
 
  
  
  
 
 
  
  
  
  
 
 
  
 

 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
  
  
  
   
 

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
 
  
  
  
 

 
  

 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
   
  
  
  

  
  
  
  
  
 
  
  
 
  
  
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
  
 
  
 

  
  
 
  
  
  
  
  
  
  
  
  
 
  
  
  
  
  
  
  
   
 

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
 
  
 
 
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
 
  
  
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
  
  
  
   
 

 
 

 
  

 
 
  
 
  
  
  
 
  
  
  
  
  
  
 
 
  
  

 
 
  
 
  
  
  
 
  
  
  
 
 
  

  
 
 
  
 
  
 
 
  
 
  
  
  
  
  
 
   
  
 
 

  
 
 
  
  
 
  
  
  
  
  
  
  

  
  
  
  
  

  
 
 
  
 
  
 
 
  
 
  
 
 
  
  
  
 
  
  
  

  
  
  
  
  

  
 
 
  
 
  
  
 
  
  
 
  
  
  

  
  
  
  
  

  
  
  
 
  
  
  
 
  
  
  
  
  
  
  
  
  

  
 
 
  
 
 
  
 
  
  
  
  
  
  
  
  
  
 

 
  
  
  
 

  
  
  
  
 
 

  
  
 
  
  
  
  
   
 
  
 
  
  
  
  

  
 
 
   
  
 
 
  
 

  
  
   
  
  
  
   
  
  
 
  
  
   
  
  

  
 

 
  
 
 
   
  
  
 
 
  
  
  
  
  
 

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  
 

 
  
  
 

 
  
  
 

 
  
  
 

 
  
  
 

 
  
  
 

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  
 

 
  
  
 

 
  
  
 

 
  
  
 

 
  
  
  
  

 
  
  
 
 
 
  
  

  
 
 

 
 
  
  
  
  

 
  
  
 
  

  
  
  
  
 
 
  

  
 
  
  

 
  
  
 

  
 

  
  

  
  

  
 
 

 
  
  

 
  

  
   

 
  

  
 
 
 
  

  
 
 
 

 
 
  
 
  
  
 

 
  
 
  
  
  
  
 
  
  
  
 
  
  
   
  
 
 
  

  
 
  
 
 
 
  
  
 
   
 
 
 
   
 
  
  
  
 
 

 
  
  
 
   
  
 
 
  
  
  
  
  
 
 
 

  
  
  
  
 
  
  
  
 
  
  
  
  
 
  
  

  
 
 
   
 
  
  
  
 
 

 
 
  
  
 
   
  
 
 

  
 
 
  
  
  
  
  
  
  
 
  
 
 

 
  
  
  
 
  
   
 
 
  
  
 
 
   
 
  
 
 
 
  

  
  
  
  
 
 

 
 
 
  
  
  
  
 
  
  
  
  
  
 
 

 
  
 
 
  
  
 
 
 
   
 
  
  
  
  
 
  
  
 

 
  
  
 
  
 
  
  
  
 
 
 
  
  
   
  
  
  
  

  
 
  
   
  
  
 

  
 
   
  
  
  
 
 
 
   
   
  
 
 
  
  
  
  
 

  
 
 
   
 
  
  
  
 
 

 
  
 
   
  
 
  
  
 
  
  
  
  
  
 
 
 
 
 

  
   
  
 
 
  
 
 
  
 
 
 
  
  
 
 
  
 
 
 
  

  
  
  
  
 
 

 
  
 
   
  
 
  
  
 
  
  
  
 
 
  
  
  
 
 
 
  

  
 
 
   
 
  
  
  
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
  
   
  
  
  
  
  
 
  
   
  
   
  

 
  
  
  
 
  
   

  
  
  
 
 
 
 

 
 

 
  
 
   
  
  
 
  
 
   
   

  
  
  

 
  
  
  
  
  
 
 
   
 
  
  
  
 
 

 
  

 
  

 
  

 
  

 
  

 
  

 
  

  

 
 

 
  
 
   
  
 
  
  
 
  
  
  
 
  
  
  
 
 
 
 

 
   
 
  
 
  
  
  
 
  
  
  
 
 
   
 

  
 

 
  
 
 

 
 

  
 
  
 
  
  
  
  
 
  
  
  
 
 
  
  
 
 
  
 

  
  
  
 
  
  
  
  
   
   
  

 
  
  
  
 
  
   
  
  
 
  
  
  
 
  
 
  
  
 
 

 
  
 

 
 

  
  
  
  
  
  
 
  
 
  
  
   
  
 
 
  
 

  
 
 
 
  
 
 
 
   
 
  
  
  
 

 
  

 
 

 
  
  
  
  
 
  
 
 
  
 

  
  
  
 
 

 
 
 
   
 
   
  
 
 
  
 
 
 
  
 
 
 
  
 
 
  
  
 
 

  
  
  
 
 
 
  
  
  
 
  
  
  
  
  
  
  
  
  
 
 
 

  
  
 
 
 
  
  
 
  
 
 
 
   
 
  
  
 

 
  
  
  
 
   

 
  
  
  
  

 
  
 

 
  
 
  
  
 
 
  
  
  
  
 

 
 
  
  
  
  
  
 
 
  
  
  
  
   
 
 
  
  
  

  
  
 
 
 
  
  
 
  
 
 
 
   
 

  
  
  
 
 

 
  
 
  
  
  
  
 
 
 

  
  
   
  

  
 
 
   
 

  
  
  
  
 
 

 
 

 
 

 
 

 
 
 

 
  

  
  
 

  
 

  
  

  
 
  

  
  

 
 

  
 

 

 
  
 
  
  
 

 
  
  
  
  
 
 
  
 
 
  
   
 
 
 
  
 
   

 
 

   
 
  
 
  
  
 
  
  
  
 
 

 
 
 

 
 
  
   
  

 
  

  
  
  
  
 
 
  
 
 
  
  
  
   
 
 
   
 
 

 
  
  
  
  
  
  

  
  
  
  
  
  
 

 
 
 

  
 
  

  
 
  
 
 
  

  
  

  
  
  

 
 
 
  

 
 
  
 
  
  
 

 
  
  
 
  
 
 
  
  
   
 
 
  
  
  
 
  
 
  
 

  
   
  
 
 
  
 
  
  
  
 
  
  

 

 
 
 
  
  
  
 
  
 
  
  
  
  
  
 
  
  
 
 
  

  
  
   
 
  
  
  
 
 

  
 
  
  
  
  
  
 
 
  
  
  
 
 
 
  
  
 
 
  

  
  
   
 
  
  
  
 

 
  
  
 
  
 
 
  
  
 
  
   
 
  
 
  
  
  
 
  

  
 
  
 
 
  
 
 
 
   
 
  
  
  
 

 
  
  
 
  
 
 
  
  
   
 
   
  
 
 
  
 
  
  

  
  
  

 

  
  
  

  
  
  
  
  
  
  
  
  

  
  
 

  
  
  
  
  
  
 
 
 
   
 
  
   
 

  
  
  
 
 

 
  
 
  
   
 
   
  
 
  
  
  
 
 
  
  
  
 
 
 

  
  
  
  
 
  
  
  
  
 
  
  
 
   
  
 
  
 

  
 
 
 
  
 
 
 
   
 
  
  
  
 

 
  
  
 
  
 
 
  
  
 
  
   
 
  
 
  
  
   
 

  
  
 
 
  
  
  
 
 
  
 
 
 
   
 
  
  
 

 
 

 
 

 
 

 
  
 

 
 

 
  
  
  
 
  
  
  
  

  
  
  
  
 
 

 
  
 
  
   
  
  
  
 
 
 
  
  
 
  
 
  
  

 
  
  
  
  
 
  
   
  
  
  
 
  
  
  
  
  

  
  
  
  
 
 
  
  
   
  
  
 
 
   
 
  

 

 
 

 
 

  
 
  
  
  
  
  
  
  
 
 
 
 
  
   
  
  
 
  
 
 
 

  
 
 
  
  
 
 
  
 
 
 
   
 
  
   
 
  
  
  
 
 

  
 
  
  
  
  
  
 
  
  
  
 
  
  
   
  
 
 
  

  
  
  
  
   
  
   
  

  
   
  
   
  
 
  
 

  
  
 

 
  

 
  

  
 
  
  
  
  
  
 
  
  
  
 
  
  

 
  
  
  
 
 
 
 

  
 
 
   
 
  
   
 
  
  
  
 

 
 

 
 

 
  

 
  

 
   
  

   
 
 

 
 
   
  
 
  
   
  
  
 
 
  
  
 

  
  
  
  
  
  
 
 
 
   
 
  
   
 
  
  
  
 

 
  
 
  
  
  
 
  
 
  
  
 
 
 
   
 
  
 
  
  

 
  
  
   
 
  
 
  
  
  
 
  
  
  
  
 
 
 
  

  
  
  
  
 

 
 

  
  
  
  
  
   
 
  

  
 
 
  
  
 
  
 
 

  
  
 
 
  
  

 
 
 
  
  
  
  
  
  

  
  
  

  
 
 

 
  
 
 
  
  
 
 

  
  
  
 
  
  
 
 
  

 
  
 
  
  

 
  
  
  
  

  
  
  
  
 
 

 
  
  
  
  

 
 
  
 
  
  

  
  
 
 

 
  
  
  
 
  
  

  
 
  
 

 
  
  
 
  
 
  
  
  
  
  
 
  
 
 
 
  

 
  
  
  

 
  

 
  
 
 
  
 
  

 
 
 

 
 
 
 

 
 
 
  

  
 
  
 
  
 
 

 
  
 
  
 
 

 
 

 
  
 
 



 

 

 

Appendix 4. SIPOC of the main process 4 - From a competitive tender to a contract 

 

  

  
 
 
   

 
  

 
 
 

 
  

  
  

 
 
  

 
 

 
 
  

 
 

 
 

 
  
  
  
 
  
 

 
 
  
  
 
  
 

  
 
  
  
  
 
  
 

 
  
  
  
  
 

 
 

 
 
  
 
  
  
  
 
  
  
  
 
 
  
  
  
  
 
 
  
 

 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
  
  
  
   
 

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
 
  
  
  
 

 
  

 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
   
  
  
  

  
  
  
  
  
 
  
  
 
  
  
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
  
 
  
 

  
  
 
  
  
  
  
  
  
  
  
  
 
  
  
  
  
  
  
  
   
 

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
  
  
  
 
  
  
 
  
 
 
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
 
  
  
  

 
 
 

 
  
  
  
 
  
  
  
 
  
  
  
 
  
 
  
  
  
 
  
  
  
 
  
  
  
 
  
  
  
  
  
   
 

 
 

 
  

 
 
  
 
  
  
  
 
  
  
  
  
  
  
 
 
  
  

 
 
  
 
  
  
  
 
  
  
  
 
 
  

  
 
 
  
 
  
 
 
  
 
  
  
  
  
  
 
   
  
 
 

  
 
 
  
  
 
  
  
  
  
  
  
  

  
  
  
  
  

  
 
 
  
 
  
 
 
  
 
  
 
 
  
  
  
 
  
  
  

  
  
  
  
  

  
 
 
  
 
  
  
 
  
  
 
  
  
  

  
  
  
  
  

  
  
  
 
  
  
  
 
  
  
  
  
  
  
  
  
  

  
 
 
  
 
 
  
 
  
  
  
  
  
  
  
  
  
 

 
  
  
  
 

  
  
  
  
 
 

  
  
 
  
  
  
  
   
 
  
 
  
  
  
  

  
 
 
   
  
 
 
  
 

  
  
   
  
  
  
   
  
  
 
  
  
   
  
  

  
 

 
  
 
 
   
  
  
 
 
  
  
  
  
  
 

 
  
 
 
  
 
  
  
 

 
 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  
 

 
  
  
 

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  
 

  
 
  
  
  
  
 
 
  
 
  
  
  
 
  
  
 
 

  
  
  
 
  
  
  
 
  
  
  
  
 
  
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  

 
  
  
 
  
  
 
 
 
  

 
  
  
  

 
  
  
 
  
  
 
 
  
  
 

  
  
  
  
  
   
 
  

  
 
 
  
  
 
  
 
 

  
  
 
 
  
  

 
 
  
  
  
  

 
  
 
  
  

 
  
  
  
  

  
  
  
  
 
 

 
  
  
  
  

 
 
  
 
  
  

  
  
 
 

  
 
  
  
  
 
 

  
 
 
  
  
 
 
  
  

  
 
 
  
 

 
  
  
  
 
  
  

 
  
  
  
 

  
  
  
  
 
 
  
  
 

 
  
  
  
  
  
  

 
  
  
  
  

  
  

 
  

  
  

 
  

  
 
 
 
  

  
  

  
 
 
   
  

  
  
  
  

  
 
 

 
  
  
  
  

  
  
  
  
 
 
 

 
 
 
  
  
  

 
  
  
  

  
  

 
  
  
  

  
 
 
   
  

 
  
  
  

  
  

 
  
  
  

 
 
  
 
  
  
  
  
 
 

  
 
 
   
  
  

 
  
  
  
 
  
  

  
 
  
 

  
 

 
  
  
  

  
 

  
 
  
  
  
 

  
  
  
  

 
 
 
 
 
  

  
 
 
 
 
  

 
 
 

 
  

 
 

  
 
 
 
  

  
  

  
  

  
  

 
  

  
  

 
 
 
  

 
 
  

  
 
 

 
 
 
   
 
   
  
 
  
  
  
 
  
 

 
  
  

 
  
  
 
  
 
 
 
  
  
 
 
  
 
  
  

  
 
  
  
  
  
  
 
 
 
   
 
  
  
 

  
  
  
  
  
  

  
  
  
   
  
  
  
  
  
 

  
 
 
   
 
  
  
  
 
 

 
  
   
   
 
 
  
 

  
 
 
  
  
  
 
 
 
  
  
 

  
  
  
  
 
  
 
  
  
  
 
  
  
  
  
  
 
  

  

  
  
  
  

 

 
 
  
   
  
  
 
  
  
 
   
 
 
  
  
  
 

  
  
  
  
  
 
 
  
  
  
 
  
  
 
  
  
  

 
 
  
 
  
   
 
 
  
  
  
  
  
 
 
 
   
 
  
 

 
  
 

 
 
  
  
  
  
 
 
  
  
  
  

  
 
  
  
  
 
  
  
 
  
  
  
  
 
 
   
 
  

 

 
  
  
 
 

 
  
  
  
 
   
 
 
  
 
  
 
  
   
 
  

  
 
 
  
  
 
 
  
 
 
  
 
  
 
  
 
 

  
 
 
  
  
  
  
 
 
   
 
  
   
 
  
  
 

  
  
   
  
 
  
  
  
  
 
  
  
  

 
 
  
 
  
  
  
 
 
 
   
 
  
  
 

 
 
 
   
 
   
  
 
  
  
  
 
  
   
  
  
  
 
 

  
  
  
  
 
 
  
 
 
  
  
  
  
 
  
 
 
 
  
 

  
 
  
  
 
   
   
 
 
  
  
  
  
  
  
 

 
  
 
   
  
  
  
  
  
  
  
  
 
  
  

 
  
  
  
 
  
  
 
  
 
 
  
  
  
  
  
 
 
 
  

  
  
  
 

 
  
 
  
  
 
  
 
  
  
  
 
  
   
  
  
  
 
 

 
  
  
  
 
   
  
 
  
 
  
 
 
 
   
 
  
  
  

 

  
   
  
  
  
  
  
  
  

  
   
  
  
  
  

 
  
 
  
 
 
 
   
 
  

  
  
  
 

  
  
  
   
  
 
 
  
  
 
 
 
  
 
 
  
 
  
  

  
  
 
 
  
 
 
 

  
  
  
  
 

 
  
  
  
 

 
 
  
 
  
  
 

 
 
  
 
  
  
 

  
  

  
 
 
 

  
 
  

  
 

 
 
 
  
 
 
 
   
 
 
  
 
  
 
 
  
  
  

  
  
  
  
 
 
   
  
  

 
   
 
  
  
 

  
  
  
 
 
 
 
   
  
 
  
  
   
  
  
  
  
 

  
 
  
  
   
 
 
  
  
  
  
  
 
 
 
  
  
 
 

  
 
 
   
 
  
  
  
 

 
 
 
 
   
  
 
  
 
  
  
  
 
  
   
 
  
  
  
 

  
  
 
 
 
   
 
  
  
 

  
  
   
  
 
  
  
  
 
  
   
  
 
 
  
 
  
 

  
 
 
   
 
  
  
  
 

 
 
 
   
  
  
 
  
  
 
   
  
  
 
  
  
  

 
 
  
 
  
  
  
 
 
 
   
 
 
 
   
 
 
 
   
 
 

 
  
 

 
  
  
  
  
  
  
 
  
  
   
  
 
  
  
  
  
  

  
  
  
 

 
  
  
  
 
   
 
  
 
  
  
  
 
  
  

 
  
  
  
 
  
 
 
 
   
 
  
  
  
 
 

 
  
 
  
  
 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 

 
  
  
  
  
  
 
  
  
   
  
 
  
  
  
  
  
 
 

  
  
   
  
  
  
  
  
  
   
   
 
  
   
 

 
  
 

 
 

 
 

 
  
   
  

  
  
  
  
  

  
 
 
  
 

  
  
  
  
 

  
  
  
 
  
 
 
 
   
 
  
  
 
  

 
 
 
 
  
 
 
 
  
  
 
   
  
  
  
 
 
 

  
 
 
   
 
  
  
  
 

  
  
  
   
  
 
 
  
  
 
 
 
  
 
 
   
  
 
 
 

 
   
 
  
 
 
  
 
 
 

 
 

 
 

 
  
  
  
  
 
  
 
   
  
  

  
  
 
  
  
  
 
  
  
  
  
 

  
 
 
   
 
  
  
  
 
 

 
 
 
   
 
   
  
  
  

  
 
  
 
 
  
  
  
 

 
  
 
   
  
  
  
  
  
  
 
  
  
  

  
  
  
 
 
  
  

  
  
  
  
 
 
 
   
 
 

  
  

 
  
  
  
 
 
 

 
 
  
 
  
   
 

 
  
  
 
 
 
 
  
  
  

 
  
  
  
  
  
 
 

 
 

  
 
  
  
  
  
  
  
 
  
  
   
  
 
 
 
  
  
 
 
 

 
   
  
 
  
  
  
  
 
 
 
   
 
  
  
  
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

  
 
 
  
   
  
  
  
  
  
 
 
   
  
  

  
 
 
   
 
  
  
  
 

 
 
 

 
 
  
  
  
   
 
  
 
   
  
  
  
  
 
  
 
  

  

 
   
 
  
 
  
 
  
 
  
  
  
  

 
  
  
 
 
 
 
  
  
 
  
 

  
  
  
  
 

 
 

 
 
 
  
  
  
  
 
  
 
 
 
   
  
   
 

 
  
  
  
 
  
  
  
  
 
  
  
 
 
   
 
  
 
 
 

  
  
  
  
  
   
   
 
 
  
  
  
  
 
 
 
  

  
 
 
   
 
  
  
 

 
  

 
 
 

 
 
 

  
  
   
  
  
 
  
  
  
  
 
 
   
 
  
 

 
  
 

 
  
 
  
  
  
 
  
 
  
  
 
 
 
   
   
 
  

 
  
  
  
 
 
  
  
   
 
  
 
  
  
  
  

  
 
  
  
  
  
 
 
   
 
  
  
  
 

 
 
 

 
  
 
  
  
  
 
  
 
  
  
 
 
 
   
   
 
  

 
 
  
  
 
 
 
  
 
 
   
  
 
 
  
 
 
 
   
 
  
 

 
  
 

  
  
  
  
 
  
  
 

  
  
  
  
  
 
 
   
 

  
  
  
   
 
 
  
  
 
 
   
 
   
  
 
 
 
  

  
  
  
  

 

 
 
 

  
 
 
   
  
 
 
  
  
  
  
 
  
  
  
 

  
 
  
  
   
 
  
 
  
 
  
  
  
 
  
  
  
  
  
 

  

  
  
  
  
 
 
   
  
  
 
 
  
 
  
 
 
 
   
  

  

  
  
  
  
 
 
  
  
  
  
 
  
 
 
  
   
 

  
 
 
   
 
  
  
 
 

 
 
 

  
  
  
  
   
  

  
  
  
   
  

  
  
  
  
 
 
  
  
  
 
 
 
   
 
  
  
 
 

   
 

 
 

 
  
  

 
  
 
 
  
 
  

 

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
  
 



 

 

 

Appendix 5. Interview structure for interviewing the process owner 

 

Background info  

 

• What is your current role?  

• How long have you worked in your current role? 

• How would you describe your current role and responsibilities? 

 

Questions related to the procurement unit’s public procurement process 

 

• To describe, what is the purpose of (X) part of the public procurement process?  

• To describe, what is the purpose of (X) subprocess? 

• To describe, what kind of operational tasks and activities exists on the (X) step of the 

subprocess? 

o Which roles are involved in carrying out this step of the process?  

o Which systems/applications are involved in carrying out this step of the pro-

cess? 

 


