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Robotic Process Automation (RPA) is a Business Process automation technology
that automates processes that are repetitive, routine-like and require low level of
cognitive abilities. The implementation of RPA is considered efficient and
accessible and it enables organizations to have faster, more productive and error-
free processes. The purpose of this master’s thesis was to study Critical Success
Factors (CSFs) in RPA implementation projects in large organizations. The
research aimed to expand the existing knowledge about Robotic Process
Automation, its implementation and the factors that lead to a successful
implementation. The research consisted of two parts: the theoretical part and the
empirical part. The empirical part of the research was conducted as a qualitative
case study and the case organization is a large globally operating water
technology company. The theoretical part built an understanding of RPA
implementation projects and their Critical Success Factors based on the literature
review conducted. The empirical part sought to strengthen and expand
understanding in the previous research of Critical Success Factors in RPA
implementation projects from the perspective of a large organization. Based on
the results of the research, six Critical Success Factors were identified: project
management, involving right people, prioritizing the project, communication,
process optimization and maturity and project team engagement. The results of
the research support previous research on Robotic Process Automation
implementation projects and supplement research information on the Critical
Success Factors in Robotic Process Automation implementation projects. The
results of the research can be utilized as a guide in the Robotic Process
Automation implementation projects for large organizations.

Keywords: Critical Success Factors, CSFs, Robotic Process Automation, RPA,
RPA implementation
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Ohjelmistorobotiikka (RPA) on liiketoimintaprosessien automaatioteknologia,
joka automatisoi toistuvia, rutiininomaisia ja matalia kognitiivisia kykyja
vaativia prosesseja. RPA:n kdyttoonottoa pidetddn tehokkaana ja sujuvana, ja se
mahdollistaa organisaatioille nopeammat, tuottavammat ja virhevapaammat
prosessit. Tamédn pro gradu -tutkielman tarkoituksena oli tutkia kriittisid
menestystekijoitd ~ (CSFs) RPA:n  implementointiprojekteissa  suurissa
organisaatioissa. Tutkimuksen tavoitteena oli laajentaa olemassa olevaa
tietdimystd ohjelmistorobotiikasta, sen implementoinnista ja onnistuneeseen
implementointiin johtavista tekijoistd. Tutkimus koostui kahdesta osiosta:
teoreettisesta ja empiirisestd osiosta. Tutkimuksen empiirinen osio toteutettiin
kvalitatiivisena tapaustutkimuksena ja tapausorganisaatio on suuri globaalisti
toimiva vesiteknologiayritys. Teoreettisessa osiossa rakennettiin kasitys RPA:n
implementointiprojekteista ja niiden kriittisistd menestystekijoistd toteutetun
kirjallisuuskatsauksen perusteella. Empiirisessd osiossa pyrittiin vahvistamaan
ja  laajentamaan  aiemman  tutkimuksen = ymmaérrystd  Kkriittisistd
menestystekijoisti RPA:n implementointiprojekteissa suuren organisaation
nakokulmasta. Tutkimuksen tulosten perusteella tunnistettiin kuusi kriittista
menestystekijdd: projektinhallinta, oikeiden henkiléiden osallistaminen,
projektin priorisointi, kommunikaatio, prosessien optimointi ja kypsyys, sekd
projektitiimin sitouttaminen. Tutkimuksen tulokset tukevat aiempaa tutkimusta
ohjelmistorobotiikan implementointiprojekteista ja tdydentdavat tutkimustietoa
ohjelmistorobotiikan implementointiprojektien kriittisistd menestystekijoista.
Tutkimuksen tuloksia voidaan hyodyntdd suurten organisaatioiden sisdisessa
ohjeistuksessa ohjelmistorobotiikan implementointiprojekteissa.

Asiasanat: CSFs, Kiriittiset menestystekijdt, Ohjelmistorobotiikka, RPA, RPA:n
implementointi
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1 INTRODUCTION

Digitalization has brought Information Technology (IT) into everyday life and at
the same time the business environment is constantly changing, as are the de-
mands of consumers. Consumerization in IT has created a new wave of need for
better usability in technology, and alongside consumers, organizations also de-
mand easy-to-use technology solutions, making them accessible to everyone. In
addition to usability, efficiency and cost are important drivers in the choice of
new IT solutions. Robotics, and especially Robotic Process Automation (RPA),
has enabled a cost-effective and easy-to-integrate solution for organizations.

RPA is a Business Process automation technology (Madakam, Holmukhe &
Jaiswal, 2019) which can be utilized for automation of tasks normally performed
by humans (Asatiani & Penttinen, 2016; Fung, 2014; Geyer-Klingeberg, Nakladal,
Baldauf & Veit, 2018; Lacity, Willcocks & Craig, 2015; Slaby, 2012). From the point
of view of organizations, there are several advantages achieved by utilizing Ro-
botic Process Automation, such as time saving (Lacity & Willcocks, 2015, 2017;
Slaby, 2012; Suri et al., 2017; Vishnu et al., 2017), high scalability (Lacity and Will-
cocks, 2015, 2017; Slaby, 2012; Suri et al., 2017; Vishnu et al., 2017) and cost sav-
ings (Lacity & Willcocks, 2017; Suri et al., 2017). Madakam, Holmukhe and
Jaiswal (2019) suggest that RPA is becoming a compelling tool in order to operate
business in global organizations. The increased importance of RPA can be seen
with significantly increased volumes of conducted searches and papers regard-
ing RPA, starting from the end of 2016 (Santos, Pereira & Vasconcelos, 2020).
Later, the year 2018 has been called as the year of Robotic Process Automation
(Madakam, Holmukhe & Jaiswal, 2019), when RPA began to establish itself as a
means of Business Process automation.

The above benefits are achieved through the successful implementation of
RPA, which is influenced by, for example, the suitability of the process (Lacity,
Willcocks & Craig, 2015), the need for process improvement (Alberth & Mattern,
2017), and the justification of the need for all stakeholders (Wright et al., 2018).
The project success of Information Technology projects has traditionally been de-
tined as a project that meets set goals in terms of time, quality, risks and cost (Guo,
2019; Rodriguez-Repiso et al., 2020), but research has found the definition to be
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narrow. Key factors that are considered essential in enabling the success are de-
fined as Critical Success Factors (CSFs) (Bullen & Rockart, 1981). Critical Success
Factors have not yet been extensively studied in the context of Robotic Process
Automation and e.g. Syed et al. (2020) suggest that empirical studies of CSFs in
RPA projects should be conducted.

The topic of the research is Critical Success Factors in Robotic Process Au-
tomation implementation projects from the perspective of large-scale organiza-
tions. The research is conducted as a qualitative case study and the assigning or-
ganization is a large globally operating water technology company, where Ro-
botic Process Automation has been implemented in the invoicing process from
2018 onwards. The aim is to create an understanding that will allow for better
success in future implementations of Robotic Process Automation.

The research seeks to answer the following research question:

o What are the Critical Success Factors in Robotic Process Automation implemen-
tation projects in large-scale organizations?

The research is divided into two main parts: a theoretical foundation and an em-
pirical part. The first part, in chapter 2, builds a theoretical understanding of Ro-
botic Process Automation and its implementation, as well as the related chal-
lenges and opportunities associated with it. Critical Success Factors are generally
discussed in the context of software projects, and more specifically in the context
of RPA projects. The second part, in chapter 3, presents the empirical part of the
research. The case organization, the method used, data collection and data anal-
ysis are described. The results of the empirical research are then presented in
chapter 4, followed with discussion in chapter 5 and finally conclusion of this
research in chapter 6.



2 LITERATURE REVIEW

This section presents the theoretical part of the research. First, the topic of this
research is introduced through Business Process Management and the elements
of Business Process. The Business Process relevant to the case, i.e. Sales Invoice
Process, is presented as an example of a Business Process. Business Process auto-
mation and specifically Robotic Process Automation is discussed in the second
chapter, following with the discussion of the Critical Success Factors in Robotic
Process Automation implementation projects in the third chapter.

The theoretical part was built on the basis of a literature review. The follow-
ing search terms were used to search scientific literature from Google Scholar:
“Business Process”, “Business Process automation”, “Business Process Manage-
ment”, “Critical Success Factors”, “Invoicing Process”, “Process analysis”, “Pro-
cess Automation”, “Robotic Process Automation”, “RPA”, “RPA adoption”,
“RPA implementation”, “RPA project”, “RPA Success” and combinations of the
terminology. Also reference material from the found literature was used in con-
ducting the literature review. The literature chosen for this research, was selected
on the basis of its suitability for the research, favoring the most cited and pub-
lished in scientific publications. Where selected literature focusing on Robotic
Process Automation has been published between 2014 and 2022, literature focus-
ing on Critical Success Factors has been published between 1981 and 2022. Ac-
cording to the literature review conducted, a significant rise in the amount of
RPA related research made has occurred starting from 2017. The selected litera-
ture covers both qualitative and quantitative research, with a focus on qualitative
research. The search for the literature has been carried out between September
2021 and July 2022.

2.1 Business Process Management

Today, many organizations view their business in a process-oriented manner
(Zairi, 1997). Organizations’ business revolves around processes and different
functions, such as service delivery or product design, are processes. There is al-
ways an input and an output in the process (Zairi, 1997) and Aguilar-Savén (2004)
defines Business Process (BP) as “the combination of a set of activities within an
enterprise with a structure describing their logical order and dependence whose
objective is to produce a desired result” (Aguilar-Savén, 2004). Existing research
on Business Process covers wide areas and silos and as a term, it has existed for
a long time, dating back to the early 20t century. However, in its current form,
the term did not become established until the 1980s (Sidorova & Isik, 2010).
Business Process Management (BPM) is a method for improving the means
to manage the organizational business processes alongside with the overall
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mindset of employees (Rosemann & von Brocke, 2015) by combining Information
Technology and management practices (Van der Aalst, 2013). BPM focuses on
continual improvement with core business elements. It helps organizations
achieve their goals by utilizing all resources persistently. (Zairi, 1997.) Business
Process Management is about re-engineering Business Processes and creating
value (Hammer, 2015) while following an iterative lifecycle (Dumas, La Rosa,
Mendling & Reijers 2018). Dumas et al. (2018) define the six steps of the lifecycle
of Business Process Management as process identification, process discovery,
process analysis, process redesign, process implementation and process monitor-
ing. All of these steps consist of activities that help to identify the Business Pro-
cess, its elements, improvement and continuous monitoring (Dumas et al., 2018).

2.1.1 Elements of Business Processes

In order to go through the steps in BPM lifecycle, knowledge of Business Process
and its elements together with Business Process modeling, is needed. As Aguilar-
Savén (2004) stated, Business Processes consists of activities. Dumas et al. (2018)
expand this view with events and decision points, which include a set of actors,
physical objects and informational objects. All the different elements of BPs are
interconnected and measurable (Sharp & McDermott, 2009).

Measurability enables the evaluation and analysis of Business Processes on
a wider level. Comprehensive modeling of Business Processes serves as a tool
during the lifecycle of Business Process Management (Dumas et al., 2018). Busi-
ness Processes can be modeled at different levels: in detail by defining all ele-
ments and the connections between them, or at the other extreme by focusing
only on the main elements of the process (Sharp & McDermott, 2009). Dumas et
al. (2018) argue that over the lifecycle it is not productive to focus on performing
individual activities, but the purpose is to manage chains of events.

In the following chapter, a sales invoice process is presented and modeled
as an example of a Business Process. The sales invoice process is modeled based
on the process of the case organization, focusing on the different steps of the pro-
cess, i.e. main processes, sub-processes and connections between them, excluding
finer details such as actors.

2.1.2 Example of Sales Invoice Process

Financial management plays a significant role in the continuity and profitability
of the business, and the improvement of financial Business Processes inside or-
ganization has become an important part of efficient business in recent decades.
Financial management functions are typically accomplished by humans and In-
formation Systems (Kaarlejarvi & Salminen, 2018), but the electronification and
digitalization of financial management in recent decades has increased the role
of technology in performing functions (Salminen & Lahti, 2014). The develop-
ment of financial management in the 2020s is seen to have shifted a phase of in-
telligent financial management, where automation is utilized in financial
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management functions. For example, by utilizing Artificial Intelligence (AI) and
Robotic Process Automation possibilities for automating financial management
functions are much wider than before (Kaarlejdrvi & Salminen, 2018).

Financial management is used for monitoring and reporting financial
events of organizations, including both internal and external accounting
(Salminen & Lahti, 2014). As a whole, financial management can be considered
to consist of data, processes and reporting. More specifically, financial manage-
ment processes can be divided into purchase invoice process, sales invoice pro-
cess, travel invoice process, expense invoice process, payment transactions, cash
management, fixed asset accounting and payroll accounting. (Kaarlejarvi &
Salminen, 2018.)

The sales invoice process can be divided into four phases: preparing the
invoice, sending the invoice, archiving the invoice and lastly, the ledger entries
(Lahti & Salminen, 2014). In the case organization, the sales invoice process is
divided into two subprocesses: delivery control and invoicing. In the delivery
control process, all open order lines are reviewed daily, and the lines delivered
to the customer are marked as ready for invoicing. In the invoicing process, the
sales orders that contain ready-to-invoice order lines are invoiced. Invoices are
printed, checked and closed. Invoices are then sent to customers, archived and
entered to the ledger. Both the delivery control and invoicing process in this case
correspond to the invoice preparation phase by Lahti and Salminen (2014). In the
Robotic Process Automation implementation project in the case organization, the
delivery control and invoicing processes were the subject of automation. This re-
search refers to the sales invoice process to the extent that it is automated through
Robotic Process Automation in the case organization. The process flow to be au-
tomated is modeled in the figure below (Figure 1).

Delivery Control Invoice Process
Reviewing Delivered ( B )
open order > Printing the
lines invoice
\ J

v

Closing the invoice

v

v 4 )
No Entering the in-

L voice to the ledger
invoice

Not
delivered

J

- J

FIGURE 1 The Flow of the Sales Invoice Process in the Case Organization
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2.2 Process Automation

Organizations are struggling to meet the modern-day business expectations and
are seeking for ways to meet them. The dilemma for many organizations is, that
these expectations acquire continuous improvement and new business ideas, but
the resources available are not enough to achieve both the maintaining and im-
provement. In recent years, the need for automation has increased in many in-
dustries and production fields, for example, are becoming dependent on it (Mo-
hapatra, 2009). Business Process automation has brought the opportunity for or-
ganizations to release some of the existing resources into development and being
able to still maintain the current business and its processes. Business Process au-
tomation means that part of the process or the whole process is being automated
via Information System which communicates between the process actors (Dumas,
La Rosa, Mendling & Reijers, 2013) by using advanced technologies (Gartner,
2021).

Robotic Process Automation worked as a driver towards the Business Pro-
cess automation and its emergence, but in addition to only containing RPA, BP
automation covers other automation technologies as well (Rizk, Bhandwalder,
Boag & Chakraborti, 2020). Business Process automation technologies are gener-
ally considered to be affordable solutions as they support the existing software
applications and help define Business Processes (Scheer, Abolhassan, Jost &
Kirchmer, 2004). In this chapter, Robotic Process Automation, its implementation,
application possibilities and limitations are discussed.

2.2.1 Robotic Process Automation

Robotic Process Automation (RPA) is a relatively new technology in the field of
Information Technology. Due to its novelty, Robotic Process Automation is lack-
ing an unambiguous definition or scientific theories (Hofmann, Samp & Urbach,
2020; Madakam, Holmukhe & Jaiswal, 2019). However, similarities in the re-
searchers' definitions can be observed. RPA is a Business Process automation
technology (e.g. Madakam, Holmukhe & Jaiswal, 2019) which can be utilized for
automation of tasks normally performed by humans (e.g. Asatiani & Penttinen,
2016; Baldauf & Veit, 2018; Fresht & Slaby, 2012; Fung, 2014; Geyer-Klingeberg,
Nakladal, Lacity, Willcocks & Craig, 2015).

Syed et al. (2020) define RPA as a Business Processes delivering bots by us-
ing a software. Robotic Process Automation works by imitating human perform-
ing tasks which are repetitive (Aguirre & Rodriguez, 2017; Santos, Pereira &
Vasconcelos, 2020), rule-based (Asatiani & Penttinen, 2016; Geyer-Klingeberg et
al. 2018) and require little cognitive effort (Le Clair, Cullen & King, 2017; Leopold,
van der Aa & Reijers, 2018). It automates the mouse clicking which is normally
done by human (Rizk, Bhandwalder, Boag & Chakraborti, 2020). Despite RPA
replacing human work, it is not able to completely take over (Alberth & Mattern,
2017). Humans are needed for more challenging and unpredictable tasks, which
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would be too difficult to automate. Software robots perform simple and routine-
like tasks, freeing up humans' time for tasks that require more cognitive abilities,
while increasing employee contentment (Fresht & Slaby, 2012) and the value of
employees (Aguirre & Rodriguez, 2017). It can also shape new jobs and has al-
ready, including consulting and robot management (Asatiani & Penttinen, 2016).

Instead of using physical robots, RPA uses virtual robots by a software plat-
form (Lacity, Willcocks & Whitley, 2016; Suri, Elia & van Hillegersberg, 2017).
These software robots interact by not affecting the application programming in-
terface, but instead the presentation layer by using graphical user interface i.e.
not changing the basis of the system (Cewe, Koch, & Mertens, 2017; Lacity, Will-
cocks & Whitley, 2016; Lacity & Willcocks, 2015). Working at the graphical user
interface, the interactions take place like human activity and not inside the soft-
ware (Asquith & Horsman, 2019). Human activities mean those activities that
employees perform in Business Processes, such as mouse clicking or reading data.
In RPA, robots generally work with multiple systems and the integration hap-
pens in existing software (Geyer-Klingeberg et al., 2018). Hence Robotic Process
Automation is considered as a lightweight IT (Willcocks, Lacity & Craig, 2015;
Rizk, Bhandwalder, Boag & Chakraborti, 2020) and its implementation compared
to application programming interface using technologies is considerably quicker
and application possibilities extend to all software (Asatiani & Penttinen, 2016).
Lightweight IT in general is cheaper and accessible and many technologies made
for consumers, such as smartphone applications, represent it (Brygstad, 2015).
RPA is scalable (Lacity & Willcocks, 2017) and being a lightweight IT, the devel-
opment and implementation does not require so much effort. In addition, oper-
ating at the user interface, RPA solutions have more security (Suri, Elia & van
Hillegersberg, 2017).

Robotic Process Automation can be considered as a secure automation tech-
nology for other reasons as well. Deploying robots eliminates the human error
from processes (Alberth & Mattern, 2017) and RPA being suitable for repetitive
tasks, which are often precisely the kind of processes where human errors occurs,
can e.g. negligence errors be erased. Robots are also more productive (Alberth &
Mattern, 2017) and Robotic Process Automation has considerably fast Return on
Investment (Rol) (Lacity & Willcocks, 2017; Suri, Elia & van Hillegersberg, 2017).

Development of Robotic Process Automation has taken leaps forward in re-
cent years, enabling it to be utilized even more widely in various processes inside
organizations. Artificial Intelligence and machine learning have become part of
RPA technology and thus the potential for use of RPA has expanded and for ex-
ample data mining has become possible with the combination of machine learn-
ing and RPA (Madakam, Holmukhe & Jaiswal, 2019). With Al and machine learn-
ing, implementing RPA can decrease the need for human work and human in-
volvement further (Alberth & Mattern, 2017).
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2.2.2 Implementation of Robotic Process Automation

The implementation of Robotic Process Automation is considered to be relatively
simple and fast compared to other Information Technology improvement and
development projects. As with other IT projects, in RPA, the implementation
phase plays a significant role in the success of IT investment. Geyer-Klingeberg
et al. (2018) states that three steps should be pursued while implementing RPA:
assess, develop and sustain. Assessing means identifying the potentiality for au-
tomation i.e. the process being simple enough and standardized. Developing
contains the teaching of the current workflow for the robots. Sustaining in turn
focuses on the measuring of the process and the results of the RPA implementa-
tion. (Geyer-Klingeberg et al., 2018.)

Alberth and Mattern (2017) have come to a similar conclusion with three
key steps for the implementation of Robotic Process Automation: ‘the proof of
concept’, ‘the pilot’ and “the leverage phase to other use cases within the com-
pany’. The proof of concept, as well as assessing, focuses on identifying the po-
tential processes. The pilot can be compared to the developing as it comprises the
optimization of the robots. And as sustaining, the proof of concept focuses on the
measuring of the results and also identifying potential processes for automation.
(Alberth & Mattern, 2017).

Geyer-Klingeberg et al. (2018) and Alberth and Mattern (2017) focuses on
viewing the implementation from the perspective of the implementing organiza-
tion. Asatiani and Penttinen (2016), in turn, describes RPA implementation pro-
cess from the RPA supplier perspective in four steps: ‘RPA potential analysis
workshop’, “process assessment’, “business case proposal” and ‘RPA implemen-
tation”. RPA potential analysis workshop focuses on finding the potentiality for
implementing RPA into the organizational processes (Asatiani & Penttinen, 2016).
This workshop can be equated with the assessing by Geyer-Klingeberg et al.
(2018) and the proof of concept by Alberth and Mattern (2017). Corresponding
step for development and the pilot is the process assessment. It focuses on open-
ing process flow step by step in order to prepare the process as RPA suitable
(Asatiani & Penttinen, 2016). The last two steps differ from the views of Geyer-
Klingeberg et al. (2018) and Alberth and Mattern (2017). The purpose of business
case proposal is to demonstrate the outcome of the implementation to the client
organization. The last phase, i.e. RPA implementation comprises the actual de-
velopment and implementation of the earlier presented solution into the process
or processes of the client organization. (Asatiani & Penttinen, 2016.) These four
steps are presented in the figure below (Figure 2).

RPA potential Process Business
analysis workshop assessment case proposal 1mplementat10r1

FIGURE 2 Stages of RPA Introduction in the Company (Asatiani & Penttinen, 2016)
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Due to the perspective of the party under consideration, there are differences in
presented steps. However, these studies show that a successful implementation
of Robotic Process automation requires identifying the suitable processes, which
have certain characteristics such as not being too complex, optimizing i.e. devel-
oping the robots to meet the desired end result and finally, reviewing and main-
taining the results without forgetting to seek for new opportunities. In the case
of an RPA supplier, successful implementation process involves slightly different
steps.

Despite the differences, all of these steps include multiple sub-steps and a
successful implementation requires a suitable process above all. Process suitabil-
ity is discussed in more detail in chapter 2.2.3. These sub-steps vary, but some
similarities are noticeable in the literature. Willcocks, Lacity and Craig (2017) in-
troduce an ‘Enterprise RPA Maturity Model” developed by Blue Prism. Enter-
prise RPA Maturity Model encapsulates internal actions i.e. sub-steps required
from the organization in order to succeed in the implementation. Maturity Model
consists of three key steps: initialization, industrialization and institutionaliza-
tion (Willcocks, Lacity & Craig, 2017), which compare well with the key steps
presented by Geyer-Klingeberg et al. (2018), and Alberth and Mattern (2017). In-
side every key step, all suggested functions are divided in three areas: organiza-
tion, education and capability. The goal for initialization is to build the capabili-
ties. Organizationally, this means outlining the goals of automation and modify-
ing the organizational roles to meet the requirements of RPA. Educationally, the
focus is on raising the employees” awareness on RPA and automation in general.
The area of capability targets the training of relevant teams and proving the up-
coming benefits. Industrialization is the phase, when RPA capabilities are devel-
oped, and the solution is implemented. Organizationally, RPA is viewed as a part
of IT capabilities and educationally, the benefits are demonstrated to courage em-
ployees at finding new processes for automation. In the second key step, the ca-
pability focuses on raising RPA awareness more widely inside the organization.
The last key step, institutionalization, focuses on the post-implementation time
and the normalization of RPA in the organizational culture. Organizationally, the
collaboration of RPA and human work seeks to be seamless and the full potential
of both is sought. The education area aims to put RPA benefits as essential per-
formance measure and capabilities need to focus on deepening the internal
knowledge on RPA and aiming for continuous improvement. (Willcocks, Lacity
& Craig, 2017.)

Next to building the capabilities, as a starting point, planning the imple-
mentation of RPA requires a clear need for improvement of processes (Alberth &
Mattern, 2017) and successful RPA planning requires process optimization. Pro-
cess optimization helps to identify the issues related to the current situation that
can be e.g. bad quality of data or risky vendor dependencies (Gadre, Jessel &
Gulati, 2017). By optimizing, the need for improvement is justified.

Justification is needed for employees as well. Alongside business units
(Kaelble, 2018; Nelson, 2017), IT department (Beers, Heijnsdijk & Dalen, 2018;



16

Kaelble, 2018; Kroll, Darius, Enders & Esser, 2018; Wright, Witherick & Gordeeva,
2018) and management, including employees into the automation project from
start to end, is essential (Wright et al., 2018). Employee awareness is seen as a key
factor behind successful implementation in the literature. While replacing some
of the tasks of employees, RPA implementation also generates new ones (Wright
et al., 2018) and in order to fulfill the ultimate potential, employees need to be
trained and qualified (Geyr, 2015; Kroll et al., 2016). Engaging employees into
the project decreases the resistance, which normally slows down IT projects
(Geyr, 2015). Geyer-Klingeberg et al. (2018) also identified employees and their
active contribution to the development of processes to be automated as an im-
portant factor in identifying new possibilities for RPA use-cases.

2.2.3 Application possibilities for Robotic Process Automation

The possibilities with Robotic Process Automation can be nearly endless and it
can be applied in principle to any process regardless of the industry the organi-
zation is working in. Typical processes that are automated with the use of RPA
are so called “swivel chair” processes which are simple and in which employees
use multiple systems in order to complete the process (Lacity et al., 2016). Some
concrete examples of processes to which RPA applies are e.g. invoicing (Mada-
kam, Holmukhe & Jaiswal, 2019), responding to frequent customer inquiries (Ga-
dre, Jessel & Gulati, 2017; Syed et al., 2020) and data transferring (Asquith &
Horsman, 2019; Syed et al., 2020). However, what determines whether the imple-
mentation of RPA is ultimately profitable, is the nature of the process. In practice,
the same process or a process bearing the same name can work completely dif-
ferently in different organizations. The suitability of RPA is therefore very diffi-
cult to determine based on processes alone and instead it should be considered
in the light of characteristics of the processes. When implemented in processes
with suitable characteristics, the full potential of Robotic Process Automation will
be exploited. Typical characteristics were extracted from the reviewed literature
and their frequency was scouted. Eight most common process characteristics
were identified behind a successful implementation of RPA: frequency, use of
numerous systems, constancy, minor need for cognitive thinking, describable un-
ambiguously, occurring human errors, standardized and clear cost structure. All
the frequent characteristics of applicable processes are presented in the table be-
low (Table 1).

Asatiani and Penttinen (2016) states frequency as one of the main character-
istics for RPA applicable process. Frequency refers to the repetitiveness of the
process (Hofmann, Samp & Urbach, 2019). These processes are routine-like and
often performed on a daily basis. Applying Robotic Process Automation for fre-
quent processes will prominently save time from employees and the benefits are
considerable in daily work freeing up time for other tasks. The use of numerous
systems refers to the swivel chair processes (Lacity et al., 2016). Running pro-
cesses often requires the use of several systems and RPA is suitable for and effec-
tive at jumping between different systems and transferring data (Fung, 2014;
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Slaby, 2012). Constancy, in turn, indicates that the systems that are used in the
process are stable. The system environment is preordained and permanent (Asa-
tiani & Penttinen, 2016). If the system environment is changing and not stable, it
requires constant modifying of the programming which reduces the benefit of
RPA by increasing the amount of maintenance associated with it. Minor need for
cognitive thinking is also considered as one of the main characteristics for an RPA
applicable process (Asatiani & Penttinen, 2016). Without the use of Al or machine
learning, Robotic Process Automation is only capable of running processes which
require minor need for cognitive thinking and are also describable unambigu-
ously. This means that the whole process can be described from start to end step
by step (Asatiani & Penttinen, 2016). One recurring characteristic in the literature
is occurring human errors. This refers to errors which are solely specific to hu-
mans and not to computers (Asatiani & Penttinen, 2016). For example, while
reading and transferring data where accuracy is an important factor, RPA per-
forms better than humans eliminating human errors and maintaining consistency.
Clear cost structure helps to identify the real impact on Rol (Asatiani & Penttinen,
2016). Understanding the costs helps already in the finding of potential use cases
for RPA inside the organization.
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TABLE 1 Typical Characteristics for RPA Compliant Processes

CHARACTERISTICS

REFERENCES

Frequency

(Asatiani & Penttinen, 2016; Fung, 2014;
Gadre, Jessel & Gulati, 2017, Hofmann,
Samp & Urbach, 2019; Lacity and Will-
cocks, 2015, 2017; Madakam, Holmukhe &
Jaiswal, 2019; Moffitt, Rozario & Vasar-
helyi, 2018; Slaby, 2012; Van der Aalst,
Bichler & Heinzl, 2018)

Use of numerous systems

(Anagnoste, 2017; Asatiani and Penttinen,
2016; Fung, 2014; Gadre, Jessel & Gulati,
2017; Lacity & Willcocks, 2015, 2017;
Lacity et al., 2016; Madakam, Holmukhe &
Jaiswal, 2019; Moffitt, Rozario & Vasar-
helyi, 2018; Slaby, 2012; Syed et al., 2020;
Van der Aalst, Bichler & Heinzl, 2018)

Constancy

(Asatiani and Penttinen, 2016; Anagnoste,
2017; Fung, 2014; Lacity and Willcocks,
2015; Slaby, 2012)

Minor need for cognitive thinking

(Asatiani & Penttinen, 2016; Fung, 2014;
Slaby, 2012)

Describable unambiguously

(Asatiani and Penttinen, 2016; Fung, 2014;
Lacity and Willcocks, 2015; Slaby, 2012)

Occurring human errors

(Asatiani and Penttinen, 2016; Fung, 2014;
Gadre, Jessel & Gulati, 2017; Slaby, 2012)

Standardized

(Fung, 2014; Lacity and Willcocks, 2017;
Moffitt, Rozario & Vasarhelyi, 2018; Slaby,
2012; Van der Aalst, Bichler & Heinzl,
2018)

Clear cost structure

(Asatiani & Penttinen, 2016; Fung, 2014;
Lacity & Willcocks, 2015; Slaby, 2012)

All the characteristics presented above refer to the maturity of the process. Ma-
ture process is measurable, and its characteristics are clearly identifiable (Lacity,
Willcocks & Craig, 2015; Santos, Pereira & Vasconcelos, 2020). The more of these
eight characteristics the process possesses, the more mature it is, and the more
suitable RPA is to be applied in it. Being lightweight IT, the implementation of
Robotic Process Automation is profitable as long as it remains within a reasona-
ble timeframe and simplicity. If the process to be automated is too complex and

variable, the costs of exploiting RPA grow too high in relation to the benefits.
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2.2.4 Robotic Process Automation and Limitations of Application and Imple-
mentation

As with all technology implementations inside organizations, Robotic Process
Automation as well involves risks and factors that prevent its application or com-
plicates its implementation. A failed implementation can lead to an inefficient
outcome (Alberth & Mattern, 2017) and first of all, selecting unsuitable process
only negatively affects organizational efficiency (Gadre, Jessel & Gulati, 2017).
However, when viewing the factors, that lead to the failure of implementing Ro-
botic Process Automation, broader perspective should be considered. In addition
to processes and their functions, organizational factors also play a role in the im-
plementation of RPA. Typical factors leading to an unsuccessful implementation
of Robotic Process Automation or limiting its application were extracted from the
reviewed literature. Six recurring factors were identified: inapplicable process,
lack of terminology understanding, imbalance between IT and business, unreal-
istic Rol expectations, lack of maintenance and social impact. All the factors be-
hind unsuccessful RPA implementation are presented in the table below (Table
2).

The first factor is inapplicable process. Limitations related to the applicable
processes are generally opposite to the characteristics for Robotic Process Auto-
mation compliant processes presented in the chapter 2.2.3. Limitations like these
can be e.g. complexity of the process (Alberth & Mattern, 2017; Asatiani &
Penttinen, 2016), non-stable system environment (Asquith & Horsman, 2019) or
the process containing any data in paper form (Alberth & Mattern, 2017). If the
process maturity is low and it involves e.g. making cognitive decisions, the im-
plementation would simply take too much time and cost too much compared to
keep completing the process with human work (Gadre, Jessel & Gulati, 2017).
The benefits would not be sufficient from the organization point of view and it is
more profitable to continue the process with human resources.

The second occurring factor is lack of terminology understanding. This sug-
gest, first, an understanding of what Robotic Process Automation and its appli-
cation means in general (Suri, Elia & Hillegersberg, 2017). Research has found
that the vocabulary is often misleading, leading to misunderstandings within or-
ganizations (Willcocks, Lacity & Craig, 2015). Used terminology should be clear
and understandable to everyone involved in the implementation project to avoid
any ambiguity that could lead implementation slowdowns, errors or even fail-
ures.

The third factor is imbalance between IT and business. The imbalance is
twofold in terms of both the perspective used and the responsibilities of the in-
ternal departments. Organizations often tend to view the need for RPA as a tech-
nology problem, although the need should be a business problem instead (Gadre,
Jessel & Gulati, 2017; Lamberton, Brigo & Hoy, 2017). When considered from the
technology perspective, the problems might turn out to be incorrect or focusing
on fixing everything and not viewing robotics as a part of a bigger solution, con-
sisting of several different tools. (Gadre, Jessel & Gulati, 2017.) Also affecting the
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ownership, the technology point of view can result in RPA being thought of IT-
owned, when the best outcome would be when considered as business owned
(Lamberton, Brigo & Hoy, 2017). Willcocks, Lacity and Craig (2015) state that the
effectiveness of RPA requires involving the IT and business departments. The
division of responsibilities between the two departments is important and even
creating a separate team for RPA is suggested (Stople, Steinsund, Iden & Bygstad,
2017).

Involving both the IT and business in the implementation process of RPA
from identifying to the maintenance also reduces the chances of unrealistic ex-
pectations. The involvement of both parties helps to set realistic goals, both short-
and long-term. Long-term goals are particularly important, since using automa-
tion as a quick fix for problems that lie deeper, is never a good solution. Gadre,
Jessel and Gulati (2017) state that if the process itself is not working, the automa-
tion will only make the problem worse. One of the challenges in RPA is the ex-
pectations on Rol to be similar and comparable to other digital transformation
projects (Gadre, Jessel & Gulati, 2017). Even though RPA is considered as a fast
Rol enabler, the road to it is not straightforward. In the same way as many other
technology projects, the Rol acquires that all the steps starting from defining and
planning, are successfully and thoroughly completed. The final outcome and im-
pact on the business is never seen quickly and the change should be considered
over a long period of time and long-term goals should also be taken into account
when making an investment decision (Gadre, Jessel & Gulati, 2017). Lamberton,
Brigo and Hoy (2017) support this thought with stating, that it is a common mis-
take to consider RPA as only a tool for getting a fast or great Rol.

Besides the expectations set on RPA implementation, consideration of
maintenance is also an important factor in successful implementation (Gadre, Jes-
sel & Gulati, 2017; Lamberton, Brigo & Hoy, 2017; Stople, et al., 2017; Willcocks,
Lacity & Craig, 2015). Without monitoring, maintaining and managing, the robot
can turn out to be less effective than a human would (Gadre, Jessel & Gulati, 2017).
RPA maintenance consumes resources and its responsibility has become a prob-
lem in organizations (Stople, et al., 2017). Willcocks, Lacity and Craig (2015) have
suggested hiring an RPA analyst to manage the suitable opportunities and main-
tain the solutions. Asquith and Horsman (2019) states that a good housekeeping
is needed in order to maintain all operations and files to remain consistent with
the robot programming. Modifying the programming of RPA is more difficult
and time-consuming compared to taking care of specified operations such as lo-
cations or naming conventions (Asquith & Horsman, 2019).

The last occurred factor is social impact. The social impact can be viewed
both organizationally and individually. Organizationally this means that the so-
cial impact should be considered already at the planning phase (Alberth & Mat-
tern, 2017). The management of organization should have an understanding and
to be able to communicate clearly what automation means for the organization
and how it affects the tasks of employees daily. This also helps identifying the
real need for automation and setting realistic goals for it, as well as the utilization
of released resources. From the individual perspective, competition between
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employees and robots may occur, and robots are often perceived as a threat (Asa-
tiani & Penttinen, 2016; Suri, Elia & Hillegersberg, 2017). To prevent this, com-
munication on the part of the organization is especially important, as the feeling
of threat has also led to a decrease in work moral and employees have been found
to be skeptical towards RPA and automation in general (Asatiani & Penttinen,
2016). Skepticism often manifests as a resistance to change and Willcocks, Lacity
and Craig (2017) state that there is a relevant risk of employees’ resistance to-
wards the use of RPA.

TABLE 2 Typical Factors Behind Unsuccessful RPA Implementation

FACTORS REFERENCES

Inapplicable process (Alberth & Mattern, 2017; Asatiani &
Penttinen, 2016; Gadre, Jessel & Gulati,
2017; Lamberton, Brigo & Hoy, 2017)

Lack of terminology understanding (Suri, Elia & Hillegersberg, 2017; Will-
cocks, Lacity & Craig, 2015)

Imbalance between IT and business (Gadre, Jessel & Gulati, 2017; Lamberton,
Brigo & Hoy, 2017; Suri, Elia & Hillegers-
berg, 2017; Willcocks, Lacity & Craig,
2015)

Unrealistic Rol expectations (Gadre, Jessel & Gulati, 2017; Lamberton,
Brigo & Hoy, 2017)

Lack of maintenance (Gadre, Jessel & Gulati, 2017; Lamberton,
Brigo & Hoy, 2017; Stople, et al., 2017;
Willcocks, Lacity & Craig, 2015)

Social impact (Alberth & Mattern, 2017; Asatiani &
Penttinen, 2016; Suri, Elia & Hillegersberg,
2017)

According to the literature, in addition to process characteristics, there are other
influencing factors that contribute to the successful implementation of RPA as
well. These factors emerge at all stages of implementation and their effects might
only be seen afterwards. Not setting goals, sharing responsibilities or having
clear communication and continuous maintenance may result in implementation
failure. The social impact is perceived as a limiting factor for RPA application
and implementation, as resistance to change can effectively ruin the integration
of technology. The factors that lead to the success of RPA implementation are
discussed in more detail in the following chapter 2.3.
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2.3 Success Factors in Robotic Process Automation Projects

Keeping organizations competitive nowadays requires the use of Information
Technology as part of its Business Processes. Business benefits are sought
through Information Technology and Information Systems (IS) projects and re-
search on project success, especially Information Technology project success, has
grown significantly in recent decades. Project is an instantaneous activity within
the resources, such as people, time and budget, allocated to it to achieve a prede-
tined goal (Schwalbe, 2010). Every project is different, making them unique and
varied, notably in the case of IT projects, which are more vulnerable to internal
and external changes and disruption compared to projects in other fields (Rodri-
guez-Repiso, Setchi & Salmeron, 2007; Schwalbe, 2010). IT projects being per-
ceived as high-risk projects (Rodriguez-Repiso et al, 2007), project management
has been recognized as a particularly important factor for the success of the pro-
ject (Liu & Horwitz, 1989). Project management is the means, such as skills,
knowledge, tools and techniques, that are utilized to achieve the desired outcome
i.e. project success (Munns & Bjeirimi, 1996). According to Schwalbe (2010), IT
project management requires knowledge from both the Information Technology
and business side, since IT projects extend to all business functions. This chapter
focuses on project success in IT projects, more specifically in RPA projects, and
examines the Critical Success Factors in Robotic Process Automation projects.

2.3.1 Critical Success Factors

The definition of project success can vary in different contexts and for different
factors (Freeman & Beale, 1992). For Information Technology projects, the tradi-
tional definition for project success is that the project meets the set goals in terms
of time, quality, risks and costs (Guo, 2019; Rodriguez-Repiso et al., 2020). This
traditional definition is known as a golden triangle, where time, budget and qual-
ity are paramount (Westerveld, 2003). However, the golden triangle model has
later been found to be limited causing widespread project failure (Rodriguez-
Repiso et al., 2020; Savolainen et al., 2012). The definition for project success
should be broader, since it only targets internal factors. For instance, Rodriguez-
Repiso et al. (2020) and Savolainen et al. (2012) suggest that the golden triangle
is completely lacking the point of view of the end-user. The researches by Van
Aken (1996) and Atkinson (1999) support this by highlighting the importance of
stakeholders’ satisfaction in the project success.

Previous research has identified varying key factors behind successful IT
projects. Key factors, which are considered essential in achieving the success, are
defined as Critical Success Factors (CSFs) (Bullen & Rockart, 1981). CSF is a di-
rection in project success research, and it was first introduced by Rockart (1979).
Bullen and Rockart (1981) states that satisfaction with Critical Success Factors as-
sures the success of an individual, department or organization. Subsequently, the
research on CSFs has widened on Critical Success Factors in IT projects. Sudhakar



23

(2012) identified recurring CSFs in software projects from the literature and clas-
sified them into seven categories: communication factors, team factors, organiza-
tional factors, technical factors, environmental factors, product factors and pro-
ject management factors. The conceptual model of Critical Success Factors and
their relation to project success by Sudhakar (2012) is presented in the figure be-
low (Figure 3).

Team
factors

Product
factors

Technical
factors

Communication
factors

Project
success

-

hat

Organizational
factors
\_ Project
management
factors
Environmen-

tal factors

FIGURE 3 The Relationship of the Model with Project Success (Sudhakar, 2012)

Each category contains individual success factors from which Sudhakar (2012)
identified the five most common factors in the literature for each category and
suggests that empirical analysis of Critical Success Factors in developments
teams can be formed by these categories and their factors.

For the first category, communication factors, Sudhakar (2012) cites com-
munication in project, leadership, relationship between users and developers, re-
ducing ambiguity and maximizing stability as the five most important factors.
For team factors, he names team capability and competence, teamwork, selecting
right project team, project team coordination and task orientation. Organizational
factors instead are top management support, realistic expectations, organization
politics, financial support and power. For technical factors, technical tasks, trou-
ble shooting, technical uncertainty, technical implementation problems and inte-
gration of the system are the most significant factors. The fifth category, environ-
mental factors, includes user involvement, customer involvement, vendor part-
nership, external environment events and client acceptance. For product factors,
accuracy of output, reliability of output, timeliness of output, quality control and
documentation of systems and procedures, are presented. And for the last cate-
gory, project management factors, he specifies project planning, project control
mechanisms, project schedule, project manager’s competence and clear project
goal as the most relevant factors. (Sudhakar, 2012.) The CSF model by Sudhakar
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(2012) is made for software projects in general and the next chapter discusses
Critical Success Factors in Robotic Process Automation projects.

2.3.2 Critical Success Factors in Robotic Process Automation projects

Critical Success Factors in RPA projects have not been discussed excessively in
previous research. Research on RPA project success factors, however, can be
found more frequently in the literature (i.e. Lande et al., 2016; Miiller & Jugdev,
2012; Niazi, 2015). Plattfaut et. al (2022) studied CSFs in RPA projects and identi-
tied 32 Critical Success Factors through literature review and empirical research.
Identified CSFs can be divided into Critical Success Factors for RPA in an organ-
ization, RPA development and RPA operations. These CSFs are presented in the
table below (Table 3).

TABLE 3 Critical Success Factors in Robotic Process Automation Projects (Plattfaut et al.,
2022)

Category Critical Success Factor References
CSF for RPA | Make Top Management support RPA actively and (Asatiani &
in an drive a culture of change Penttinen, 2016;
Organization Tarafdar & Beath,
2018)
Involve operational and IT staff early (Asatiani &

Penttinen, 2016;
Schmitz et al,

2019)
Actively plan and develop the necessary skills of (Asatiani et al.,
employees 2019; Fernandez &
Aman, 2018;

Kokina et al., 2019;
Schmitz et al,

2019)
Define RPA governance in terms of technology, (Bygstad, 2017,
standards, and organization 2015; Polak et al.,
2020)
Integrate RPA into overall process optimization (Osmundsen et al.,
program 2020; Schmitz et
al., 2019)

(cont.)
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Address and communicate the impact on human la-
bor and employees job satisfaction early

Investigate automation alternatives

Ensure alignment of RPA initiatives with the over-
all strategy

Approach RPA strategically and not only as a tool
for headcount reduction

Use a staged approach with a PoC and create an
MVP focusing on technology, skill, governance,
regulation, etc.

Be aware of the process costs as a basis for the crea-
tion of a business case
Be aware and communicate the limitations of RPA

Ensure sufficient process knowledge as the basis for
automation

(Gtiner et al,
2020; Hallikainen
et al, 2018;
Penttinen et al,,
2018; Ranerup &
Henriksen, 2019)
(Lacity and
Willcocks, 2016)

(Asatiani &
Penttinen, 2016;
Schmitz et al,

2019)

(Asatiani &
Penttinen, 2016;
Fernandez &
Aman, 2018)
(Asatiani &
Penttinen, 2016;
Bygstad, 2017;
Giiner et al., 2020;
Kanakov &

Prokhorov, 2020;
Koch et al., 2020;
Kokina &
Blanchette, 2019;
Lacity et al., 2016;
Raza et al., 2019;
Uskenbayeva et
al., 2019)
(Asatiani &
Penttinen, 2016)
(Syed & Wynn,
2020)

CSF for RPA
Development

Ensure managerial engagement across the RPA
project

(Bygstad, 2017;
Fernandez &
Aman, 2018;
Kokina et al,,
2019)

(cont.)
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Involve all relevant stakeholders - especially pro-
cess and IT specialists

Actively train employees for changing role

Ensure compliance with IT, organization and secu-
rity policies and establish supporting tools/ pro-
cesses

(Bygstad, 2015;
Denagama

Vitharanage et
al., 2020;
Hallikainen et al.,
2018; Kokina &
Blanchette, 2019;
Kokina et al.,

2019; Lacity &

Willcocks, 2016;
Osmundsen et
al., 2020;

Penttinen et al.,
2018; Ratia et al.,
2015; Schmitz et
al., 2019)
(Fernandez &
Aman, 2018;
Giiner et al., 2020;
Lacity & Will-
cocks, 2016; Os-
mundsen et al.,
2020; Ranerup &
Henriksen, 2019)
(Asatiani et al.,
2019; Fernandez
& Aman, 2018;
Kanakov &
Prokhorov, 2020;
Koch et al., 2020;
Kokina &
Blanchette, 2019;
Lacity & Will-
cocks, 2016; Po-
lak et al., 2020;
Raza et al., 2019;
Tarafdar &
Beath, 2018)

(cont.)
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Select and strategically develop processes accord-
ing to established criteria

Carefully manage the internal communication and
staff redeployment

Ensure adequate documentation and knowledge
management

Create a center of excellence that concentrates re-
sources and knowledge

Design for scalable and flexible solutions with a
maintainable setup

Use a standardized and structured development
approach
Use vendors to skill up the organization.

(Aguirre &
Rodriguez, 2017;
Asatiani &

Penttinen, 2016;
Asatiani et al.,
2019;  Bygstad,
2017; Hallikainen
et al, 2018;
Kanakov &
Prokhorov, 2020;
Koch et al., 2020;
Kokina &
Blanchette, 2019;
Kokina et al.,
2019; Lacity &
Willcocks, 2016;
Penttinen et al.,
2018)

(Asatiani &
Penttinen, 2016;
Fernandez

& Aman, 2018;
Giiner et al., 2020;
Kokina et al,
2019; Lacity &
Willcocks, 2016)
(Kokina et al,
2019)
(Bygstad,
Kokina et
2019;
Osmundsen et
al., 2020)
(Aguirre & Ro-
driguez, 2017;
Asatiani et al,
2019; Bygstad,
2017; Fernandez
& Aman, 2018;
Kokina et al,,
2019; Lacity and
Willcocks, 2016)

2015;
al.,

CSF for RPA
Operations

Ensure sufficient resources and priority of tasks

Ensure sufficient process knowledge to monitor bot

(Osmundsen et
al., 2020)
(Asatiani et al,
2019)

(cont.)
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Table 3 (cont.)

Train operative employees for maintenance tasks (Asatiani et al.,

2019)
Ensure compliance with existing governance as so- (Bygstad, 2017;
lutions scale and adapt tools and processes Hallikainen et al.,
2018; Kokina et
al., 2019;

Osmundsen et
al., 2020; Romao
et al., 2019)

Plan for continuous improvement for automation (Penttinen et al.,

solutions 2018)

Adapt the organizational security framework to fit (Raza et al., 2019)

RPA

Externalize the knowledge of the employees and (Asatiani et al,,

ensure continuous knowledge management across 2019)

the organization

Continuously ensure high data quality in prior

manual processes

When comparing the CSFs by Plattfaut et. al. (2022) to the CSFs by Sudhakar
(2012), some similarities can be noted. The model for Critical Success Factors by
Sudhakar (2012) has been around for a longer time and its effectiveness has been
proven in several research over the years (e.g. Ahimbisibwe, Cavana & Daellen-
bach, 2015). However, the model has been developed specifically for software
projects at a general level and cannot be directly attributed as RPA-specific. The
CSFs by Plattfaut et. al. (2022) are specifically for RPA projects and the framework
being new, its functionality has not yet been extensively studied. Despite, the re-
search was conducted with the utilization of a considerable systematic literature
review, qualitative analysis of expert interviews and cross-validation.

2.4 Summary of Literature Review

This literature review was divided into three main sections. The first section de-
fined Business Process Management, Business Process and Business Process au-
tomation. The process relevant to the research, the sales invoice process, was also
presented and modeled. Robotic Process Automation was discussed in the sec-
ond section. Its implementation, application possibilities and application limita-
tions were considered, and a broad understanding of RPA, its applicability and
operation was formed in the context of this research. The third section focused
on success factors in Robotic Process Automation projects. The section defined
the Critical Success Factors, as well as their manifestation in general in Infor-
mation Technology projects and in more detail in RPA projects. The purpose of
the literature review was to create a clear theoretical basis for the research topic
based on the existing research, which supports the elucidation of the research
problem.
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Processes are a central part of business in organizations. A Business Process
is a set of functions that have a logical purpose and dependence on the desired
outcome set by the organization. To achieve the desired outcome, Business Pro-
cess Management (BPM) tools are utilized. Expectations for the level and quality
of BPM today are high and continuous improvement and new business ideas are
constantly required. Business Process automation, i.e. the automation of pro-
cesses or part of them with Information Systems, provides a way to achieve the
goals of the organization without compromising the current business.

Financial Business Processes are a key part of the business and with their
digitalization, traditional financial management has shifted to intelligent finan-
cial management. Financial management includes monitoring and reporting of
financial events of the organization and there are several different processes
within it. Central to this research from these processes is the sales invoice process.
In this research, the sales invoice process refers to a process that consists of two
main functions: delivery control and invoice process. In the delivery control,
open order lines are reviewed and delivered lines are marked as ready for invoic-
ing. In the invoice process, an invoice is printed on the delivered lines, the invoice
is closed and then entered to the ledger.

RPA is a Business Process automation technology that automates processes
that are repetitive, routine-like and require low level of cognitive abilities. It is
considered as lightweight IT and works with a graphical user interface mimick-
ing human activity, such as clicking or reading data. Lightweight IT, as well as
RPA, is generally quicker to implement, cheaper, accessible and more secure.
Compared to humans, RPA is faster, more error-free and productive. In the im-
plementation of Robotic Process Automation, the following three key steps
should be completed: identifying the suitable processes, developing the robots
and reviewing and maintaining the results.

However, there are other important factors around these key steps includ-
ing having a clear need for improvement, both from a process perspective and
from an employee perspective and identifying new processes for automation.
Profitable implementation depends to a large extent on the suitability of the pro-
cess, which can be determined by its characteristics. The eight most suitable char-
acteristics are: frequency, use of numerous systems, constancy, minor need for
cognitive thinking, describable unambiguously, occurring human errors, stand-
ardized and clear cost structure. These characteristics represent the maturity of
the process and the more mature the process, the more sensible and productive
it is to automate with RPA. Besides the process not being mature enough, organ-
izational factors together with team factors also affect the success of an RPA im-
plementation. Six recurring factors leading to unsuccessful implementations are:
inapplicable process, lack of terminology understanding, imbalance between IT
and business, unrealistic Rol expectations, lack of maintenance and social impact.

RPA implementation can be considered as an Information Technology pro-
ject. Project is an instantaneous activity within the resources, such as people, time
and budget, allocated to it to achieve a predefined goal. IT projects are perceived
as high-risk projects, making project management, that contains knowledge from
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both IT and business side, particularly important for the success of the project.
The definition of project success depends on the context and factors. The success
of Information Technology projects has traditionally meant meeting preset goals
in terms of time, quality, risks and costs, but the vision has been extended to in-
clude stakeholders alongside internal metrics.

The most relevant factors behind success have been identified as Critical
Success Factors (CSF) in the literature, and in software projects seven key catego-
ries have been identified as critical: communication factors, team factors, organi-
zational factors, technical factors, environmental factors, product factors and pro-
ject management factors. Existing research on CSFs for Robotic Process Automa-
tion projects is limited and therefore further research is needed. 32 Critical Suc-
cess Factors in RPA projects have been identified in one research and are divided
into three categories: Critical Success Factors in RPA in an organization, RPA de-
velopment and RPA operations. As these 32 CSFs are the result of a recent re-
search, more extensive research is needed in practice.

Based on the literature review, this research aims to form a more accurate
view of the Critical Success Factors in RPA projects in the empirical part. The
empirical section focuses on identifying the CSFs from a large organization per-
spective, thus complementing the existing research. Conducting the empirical
part of this research has been directed by the challenges that appeared during the
implementation of Robotic Process Automation in the case organization, which
have created an interesting basis for conducting the research. The lack discovered
in the literature review of Critical Success Factors in RPA projects motivates the
conducting of the empirical data and complementing the research. The empirical
part of the study is presented in the following section, chapter 3.
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3 RESEARCH METHODS

In this section, the empirical part of the research is described. First, the case com-
pany is introduced, followed by a definition of the chosen research method. In
addition, data collection is described and last the methods of data analysis are
explained.

3.1 Case Company Description

The case company is a large global water technology company with over 16 500
employees operating in more than 150 countries. The Commission of European
Community (Commission, 2021) defines an enterprise as large if it has more than
250 employees. The case company operates throughout the whole water cycle
with the focus on two main areas: water infrastructure and applied water. This
case research has a focus on the EMEA region units including Sweden, United
Kingdom (UK), Finland and Denmark, in which the implementation of Robotic
Process Automation has been attempted to complete for internal sales” ja sales
invoicing processes at the time of the research. The units under consideration in
the case organization can be divided into two different groups based on the pro-
cesses to be automated. Sweden, Finland and Denmark have focused only on the
sales invoicing process, while UK has extended to automate internal sales” pro-
cesses, including credit note audit, managing customer enquiries, orders cleared
by credit, populate quote system with information, contracts order processing
and reading unstructured or incomplete data from emails of images. The sales
invoice process is an everyday task in the case organization and its units, and it
has previously been performed manually using several different systems in all of
the units. The case company being an old company, its Information Technology
environment is also old and branched including many manual tasks that would
be more efficient and timesaving to automate. The aim of the pilots was to reduce
manual work, improve customer service and accuracy of the process.

Robotic Process Automation implementation project first started in 2018.
Sweden worked as the test pilot for the project followed by projects in United
Kingdom, Finland and Denmark in 2021. Project delivery in Sweden took 4
months from process mapping and definition to final deployment. At the time of
this research, projects in UK, Finland and Denmark are still pending due to un-
expected delays, which will be further addressed in chapter 4. In UK, process
mapping and definition, as well as the development of some processes, have been
completed, but the project has not reach implementation phase yet. In Finland
and Denmark, implementation has been attempted to complete, but there have
been issues with deployment that have delayed it. Two different RPA supplier
were used in the pilots to explore different options and due to the use of different



32

Enterprise Resource Planning (ERP) systems: the same supplier in Sweden, Fin-
land and Denmark and a different supplier in the United Kingdom.

The case company plans to extend the implementation of RPA to other units
and processes in the future and this empirical research is used to map the success
factors for RPA implementation and the perceived benefits and challenges. The
aim is to create an understanding that will allow for better success in future im-
plementation and at the same time create interest and willingness of different
units towards RPA solutions.

3.2 Methods

The empirical part of this research was conducted as a qualitative case study.
Qualitative research looks at phenomena from the perspective of actors (Glesnen
& Peshkin, 1992), in this research the case organization. The purpose was to ex-
amine the factors behind successful Robotic Process Automation implementation
project and Feagin, Orum and Sjoberg (1991) suggest that with case study, the
phenomenon can be studied holistically and extensively. Case study is suitable
for research that aims to explain recent phenomena (Hirsijdrvi, Remes & Saja-
vaara, 2004, p. 129) and the existing literature is rather narrow (Benbasat, Gold-
stein & Mead, 1987). The understanding of Critical Success Factors in specifically
Robotic Process Automation implementation projects in practice is still incom-
plete, and existing research on CSFs focuses more on generally software projects.
Based on this and the theory section of this research, it can be stated that the case
study on the phenomena is justified.

3.3 Data collection

Qualitative case study can be conducted in different methods: such as interviews,
observations or surveys (Yin, 2003). In this research, data was collected through
semi-structured interviews. Semi-structured interview is flexible method and it
follows pre-defined themes and same questions for all interviewees, leaving
room for individual discussion depending on the emerging topics during the in-
terview. Hirsijarvi and Hurme (2008) state, that interviews work as research
method for an area for which there is not yet much existing research data
(Hirsijarvi & Hurme, 2008).

The research problem consisting of identification of the factors that lead to
success, interviewees were selected from internal project teams of the case organ-
ization with the involvement of both from management and organizing level, as
well as process owners whose tasks were automated with RPA. The selection of
the interviewees was made in such a way that the interviews provided the widest
possible understanding of the implementation project of each unit from different
perspectives. The different backgrounds of the interviewees also allow for
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different views on the project and success factors. Hirsijarvi and Hurme (2008)
suggest, that selection of interviewees according to their competence and suita-
bility makes sense in order to obtain more detailed data on the phenomenon.

The aim of the interviews was to find out, how to make the implementation
of RPA a success and what factors have caused the differences in the success of
RPA implementation projects of the different units. The interview template was
compiled iteratively in parallel while conducting the theoretical part of the re-
search. The formation of the final interview questions was guided by the obser-
vation of the RPA project of the case organization and familiarization with the
literature. Conclusions made on the theoretical part of the successful RPA imple-
mentation project and the factors leading to it were utilized, and the questions
were formed to examine the flow of the implementation project, the view of the
success of the implementation project, and the success and failure factors of the
implementation project, effects after the implementation, key success factors in
RPA implementation projects, and future prospects for RPA in the case organi-
zation. The interview template can be found in Appendix 1 (Appendix 1).

The interviews were conducted in the spring of 2022 through face-to-face
interviews and Teams-meetings, depending on the geographical location of the
interviewees. All interviews were conducted as individual interviews and lasted
from 17 to 58 minutes. The themes covered in the interview were presented to
the interviewees approximately a week before the interview, together with the
purpose of the research. In interview situations, the same interview template was
followed and if necessary, additional questions were asked to seek a deeper un-
derstanding of the issues brought up by the interviewees. An effort was made to
give the interviewees the opportunity to describe their views freely, regardless
of the theoretical background, and the additional questions sought clarifications,
which enabled the answers to be reviewed in parallel with the theory. Interviews
were recorded and transcribed into a text format for the analysis immediately
after the interviews, in order to improve the reliability of the collected data
(Hirsijarvi & Hurme, 2008). The selected interviewees and their backgrounds are
presented in table below (Table 4).
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TABLE 4 Backgrounds of the Interviewees

Interviewee Role Time at the Case Role in the RPA
Organization Project
Interviewee 1 Customer Support Manager 13 years Project  Team
Member
Interviewee 2 Logistics and Invoice Manager 10 years Process Owner
Interviewee 3 Continuous Improvement Man- 10 years Project Manager
ager
Interviewee 4 Operations Director 3,5 years Project Manager
Interviewee 5 Operations Manager 8 years Project Coordi-
nator
Interviewee 6 Logistics Planner 2,5 years Project  Team
member
Interviewee 7 Supply Chain Planner 6 years Process Owner
Interviewee 8 Finance 2,5 years Process Owner

3.4 Data analysis

After all the interviews were conducted and transcribed, a data analysis was per-
formed. The analysis method for this research was selected as thematic content
analysis, which allows for descriptive presentation of the data (Anderson, 2007).
Recurring themes are sought from the data, which enables to identify the factors
and the connections between them. Thematic content analysis was therefore con-
sidered as the most suitable analysis method for this research, since the aim was
to identify the impact and success factors of RPA implementation projects.

Data analysis followed the common steps of thematic content analysis:
transcriptions of interviews were first made, following with familiarization of the
text. After that, the text was coded and thematized. Themes derived from the
conducted interviews were RPA implementation project, failure and success fac-
tors in RPA implementation project, impacts after implementation of RPA, key
success factors for RPA projects and future prospects of RPA in the case organi-
zation. From these themes, subthemes and related factors and their possible ef-
fects were then identified using Excel as a tool. The analysis was guided on the
one hand by the conclusions made in the literature and on the other hand by the
significances found in the interview data. Recurring themes were identified and
their association with the theory was examined. This made it possible to compare
the data with the existing literature and at the same time to identify new infor-
mation. The results of the analysis are discussed in the chapter 4.



35

4 RESULTS

In this section, the results of the data analysis of the interviews are presented. The
results are reviewed thematically as follows: Robotic Process Automation imple-
mentation project, failure and success factors in Robotic Process Automation im-
plementation project, impacts after implementation of Robotic Process Automa-
tion, key success factors in Robotic Process Automation implementation projects
and future prospects for Robotic Process Automation in the case organization.
For each theme, categories and factors are also described and their impacts open.

4.1 Robotic Process Automation Implementation Project

By reason of the implementation project of RPA in the case organization has been
implemented in different units, the interviewees were asked to describe the flow
of the project from their own perspective. The aim was to find out the differences
between the four projects in Sweden, United Kingdom, Finland and Denmark.
This section describes the main differences that emerged from the interviews.

The RPA implementation project in Sweden worked as a pilot for the Nor-
dics, which includes Sweden, Finland and Denmark in the case organization. The
pilot project required more preliminary work, such as administrative decisions.
Preliminary work took time and the project took longer to move to the develop-
ment phase than in Finland and Denmark. For this reason, Finland and Denmark
also lacked preparatory challenges in the project. According to interviewee 3,
more time was also spent on defining the processes:

We spent much more time on identifying the correct processes to move on with the
robot. Instead in Finland and Denmark, we said that we copy those processes, so bill-
ing and delivery notification. That’s the main difference. So, we spent a lot more time
in that, evaluating and investigating and having people in workshops. Trying to find
out what is the most repetitive processes that they are doing, that are taking a lot of
time from a lot of people.

All interviewees from Sweden felt that the project had been successful in the end,
but there were problems with implementation at first. According to interviewee
1 and 2 there are still some occasional errors occurring, but the reason for their
occurrence is not clear. However, the benefits of invoicing automation have been
so great that random errors were not perceived as a disturbance.

The biggest differences between projects in Sweden, Finland and Denmark
were the clarification of the need for RPA, defining the processes and the priori-
tization of the project based on the interviews. Copying the processes from Swe-
den to Finland and Denmark was not the right decision, according to the inter-
viewees. Interviewees 6, 7 and 8 felt that there were very few benefits on auto-
mating the invoicing process with RPA, as the time spent on the process on a
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daily basis is very short. According to interviewee 3, project teams could have
had a better understanding of why RPA is being deployed:

Here [in Finland] could’ve been a better understanding why we were doing it. The
gain from it. So, the gain is that the process owner will be able to do other things than
just only taking out a list, checking that system and checking that system.

The prioritization of the project was felt to be incomplete in the opinion of inter-
viewees 5 and 7, whereas the project was prioritized in Sweden according to in-
terviewee 2:

We had two consultants and we worked really really close together for like couple of
months and I also got time to do this. As I remember, like it was prioritized in the
organization, to say. Like my time was theirs for a couple of months.

The project in UK on the other hand, has been implemented separately from the
Nordic countries. UK has used a different RPA supplier and decided on auto-
mating processes more widely at several sites around UK. Compared to the Nor-
dics, the RPA implementation project in the UK is noted company-wide and ex-
pectations are high according to interviewee 4.

4.2 Success and Failure Factors in Robotic Process Automation Im-
plementation Project

To understand the cause-and-effect relationships in RPA implementation pro-
jects, interviewees were asked for their opinion on the success of the RPA project
and were then asked to identify factors that they felt enabling and restraining the
success of the project. Interviewees were also requested to explain why these fac-
tors had a positive or negative impact on the outcome. This section discusses the
success and failure factors occurred. In the analysis of the interviews, recurring
themes were identified, and factors were categorized into them. The following
chapters 4.2.1-4.2.6 introduce more specifically all relevant themes based on prev-
alence. Since the number of success factors mentioned during interviews is lower,
they are discussed in one chapter 4.2.1 below.

4.2.1 Success Factors in the Implementation Project

The success factors in the interviews could be divided into four different catego-
ries: team, process and organizational related factors. Factors contributing to the
success of the project were mentioned in six of the eight interviews.

In the first category, related to the team, interviewees 1, 3, 4 and 6 brought
out engaged employees in the project. According to interviewee 1, the general
attitude of the team towards reform and enthusiasm for identifying new devel-
opment targets has helped the project:
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I think that the approach from the team is very good. Everybody is eager to look for-
ward and develop things and are really helpful to get our department to get developed
in any kind of way. So, they are testing things without complaining and understand
the benefits of this development.

Interviewees 3 and 4 had also experiences of the support and enthusiasm of the
team as an enabling factor for project success. Interviewee 6 stated that the
operational team in Finland has facilitated the progress of the project by doing
their own part and offering help when needed:

Well people are committed to this in a way that we have always made sure in meetings,
that we have done our part, and if any extra help is needed then we have always of-
fered it and tried to be open minded about this project.

The second category was identified as process related. Interviewees 3 and 5 felt
that the right processes had been chosen for automation and that automating the
invoice process would enable the organization to reap many benefits, such as
time saving and headcount.

In the last category, organizational, there was one success factor mentioned:
involving IT. According to the interviewee 3, the difference of the pilot project in
Sweden as compared to the projects in Finland and Denmark was that IT was
included in the latter projects from the beginning:

In Finland and Denmark, we had our own IT involved early. — — Now, even though
we have had a lot of issues, we still felt that IT was very much involved and felt an
ownership of the project, which they didn’t do, when we did it in Sweden.

4.2.2 Organizational Issues

The most prominent factors in the interviews were identified as organization re-
lated factors that emerged in each of the interviews. Organizational structures,
especially the siloed Information Technology department, rose in six of the eight
interviews as an obstacle to success in RPA projects.

Siloed IT is perceived in the slowness and difficulty of decision-making, as
well as in getting help with IT problems in general. Interviewee 4 stated that the
decision making is very layered and when applying for approvals for Infor-
mation Technology projects, decision-making is always passed on to a higher
party. According to interviewee 1, the same problem is seen when seeking for
help for IT problems, since IT department is not well structured:

It feels like the departments in IT don’t know what the other departments do, so it's a
lot of steps and lots of departments doing different things in all cases. That makes it
very frustrating when you just want to have a one IT person to ask, but it’s just a lot of
people doing different things.
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Interviewee 3 supported this, by stating that finding the right people to get help
with problems that occurred during the project was challenging. Interviewee 4
thought that the reason for this is that the IT department is under resourced:

I think that they [IT department] are very under resourced with the amount of work
that need to be done. — — So, I think that there need to be investments not only in
projects like RPA, but investments in the resource of IT. Not the capability, cause they
are amazingly capable, they just don’t have the capacity.

Another reason for the problems that were experienced with the cooperation of
IT departments, was not involving the IT from the beginning of the RPA project.
Interviewee 1 and 2 mentioned, that IT should have been involved earlier than it
was. Also, interviewee 3 felt that not involving IT from the beginning led to issues:

Because in Sweden we said that it’s for us to move the project ahead, let’s leave IT out
as long as we can, which made it very very painful when they realized they had not
been in board from the start. So, they were not really helping us solving the issue.

Not involving the operational team in all phases of the project was also perceived
as a failure factor in some of the interviews. According to interviewee 6, the
operational team in Finland was completely lacking a comprehensive
understanding of the project and its flow. Interviewee 8 stated, that the first go-
live of RPA had not been informed to the operational team at all:

In December when it went wrong [go-live], I didn’t even know that the robot was in-
voicing. No one had bothered to tell me about it until I realized that there are more
than hundred invoices appeared.

One of the organizational factors that came up frequently was justification for the
need for Robotic Process Automation. Interviewee 6 felt that there was no need
for RPA in Finland and an attempt has been made to come up with a need during
the project. The interviewees’ 7 and 8 experience of implementing RPA in Finland
was that the benefit is so narrow that the time spent on the project is many times
higher.

In Finland, not prioritizing the project was also perceived as a failure factor
by interviewees. Interviewee 6 argued that since the project has not been priori-
tized, it has caused frustration inside the project team. According to interviewee
7, the lack of prioritization caused the interest of operational team to cease:

If the process owners would had more time to put in this, if for example two or three
weeks we had been doing this [project] almost every day and reviewed that stuff, it
wouldn’t have prolonged like that. Then really that interest would have lasted much
longer or better.

In addition, project management was perceived as lacking in Finland by inter-
viewees. Interviewee 6 mentioned that there has been a complete lack of a man-
ager in the project. The view of interviewee 8 supports this:
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This has not been led by anyone, so I think that this has been a complete chaos.
4.2.3 Communication Issues

The second most occurring category in failure factors was communication issues.
Both internal and external communication issues emerged in several interviews.
According to interviewee 1, there are problems in internal communication be-
tween different departments, which makes the flow of projects more difficult.
Interviewee 3 felt that the internal communication had failed due to the lack of
regular meetings:

So, communication is always difficult, because I thought, when I heard everything was
good from one side [the supplier], that the other side was fine as well [the operational
team]. And I have only raised things when I have heard that it’s not going in the right
direction. — — Lessons learnt, we should have had weekly meetings where I got the
other side’s opinion as well.

Interviewee 6 experienced that communication had failed because not all persons
concerned were involved from the beginning:

Communication did not work here at first. It was because this small project team was
split into two different teams who didn’t communicate with each other. And when
there was no project leader, the leader did not communicate to these both sides. — —
But it doesn’t make it blissful, since the communication inside the team has to be good
too.

In addition, interviewee 8 emphasized the lack of communication and
information sharing in the RPA implementation project:

Someone must have all the strings in their hands and the knowledge of what is hap-
pening and where it’s happening. And that someone informs those involved about the
situation. In my opinion, that is the biggest lack that there has been.

External communication both from the supplier to the organization and vice
versa was also perceived as a failure factor. According to interviewee 5, commu-
nication from the supplier was insufficient:

We said it [the project] had to be paused for the year end close and we would continue
after the new year. And then it was paused, and we didn’t hear anything until like
February or something like that. They [the supplier] thought everything was working
perfectly, even though it wasn’t still running. We had no communication with them.

Interviewee 6, on the other hand, felt that the supplier did not communicate
about the progress of the project:

Although in a meeting we specifically said to the supplier to let us know if anything is
done in live environment. Then something had been done there and test orders had
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been put in the live environment and in the morning the operational team noticed that
this had happened. It was only when we asked, that we received a message from the
supplier that they had been testing it so late that they thought they would communi-
cate us about it in the morning.

According to the interviewee 8, the communication of the supplier was not open
and honest:

The supplier team disappeared at that point when things went wrong, and they tried
until the last minute to claim they didn’t do anything. So that’s one thing. If you fail
like that, then you can say it openly and not so, that you have to start looking for evi-
dence.

Also, interviewee 8 felt that communication did not work seamlessly from the
organization to the supplier:

At some point, some persons didn’t care to reply when questions were asked, so in a
way the supplier did not get the information they needed fast enough.

4.2.4 Supplier Related Issues

The supplier was recurring theme when reviewing the failure factors in the RPA
implementation project. Supplier related issues were mentioned in five out of the
eight interviews and communication issues from the supplier to the organization,
that were discussed previously in chapter 4.2.3, was one of the emerged ones. In
addition, a sudden change of the project team of the supplier was perceived as
causing problems by interviewees 5, 6 and 7. According to the interviewees 5, 6
and 7, in both Denmark and Finland, the team of the supplier switched during
the project. According to the interviewee 5, the communication problems were
due to the change of the team. Interviewee 6 felt that the project had progressed
well until the change and that the supplier failed in the handover:

In my opinion, as long as we were doing the defining [of RPA] it went well. It was at
the point where it was the first team of the supplier. They had some kind of under-
standing about robotics. But when the team changed, the handover didn’t go well.

Interviewee 7 experienced, that the change of the team of the supplier caused
additional work for the operational team. The previous team of the supplier had
not communicated the current situation at the time to the new team and this
caused a situation where the definition and description of the processes had to
be done again.

The interviewees also expressed their dissatisfaction with the negligence of
the supplier during the development of RPA solution. All interviewees 6, 7 and
8 in Finland felt that negligence had slowed down the flow of the project.
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4.2.5 Information Technology Issues

Another failure factor in the implementation project that was mentioned several
times, was the internal IT environment. The overall experience of five of the eight
interviewees was that the IT environment in the organization is outdated and
does not support modern technological solutions. According to interviewee 1,
problems with systems have also caused problems for the operation of the RPA:

We have system issues that make the robotics not functioning. So, when we imple-
mented the system and the invoices didn't come out, our organization was like: “oh,
this is a bad robotic situation”. But it wasn't the robotics, it was our own systems. That's
why it wasn’t working.

Interviewee 2 mentioned as a failure factor the unstable Enterprise Resource
Planning systems and interviewee 3 in turn stated, that the IT environment is
sensitive, causing connectivity issues for RPA:

But the pain points, if I would say. We have a quite sensitive IT environment overall
at the organization, so like VPN connections and things like that. I know that in Swe-
den we struggled with that [VPN] when we went live. The robot lost connection quite
often.

According to interviewee 4, the IT environment has complicated the
development of the RPA solution:

I think that because of the way our systems are structured, we have so many different
independent systemes, it has been very difficult to pull this [RPA] together.

Interviewee 6 also pointed out that there were difficulties in the development
phase due to the test environment of ERP system not matching the live ERP
system. This slowed down the development and caused erroneous invoices to be
sent to customers.

4.3 Impacts After the Implementation of Robotic Process Automa-
tion

To examine the success of the implementation project, the interviewees were
asked about the impacts experienced after the implementation of Robotic Process
Automation. This section discusses the implications identified in the interviews
after the implementation of Robotic Process Automation. This question was pre-
sented only to interviewees in units, where deployment of RPA had already been
done at the time of the interview. The impacts mentioned by interviewees were
divided into two categories: benefits and challenges.

All three interviewees had experienced benefits after the implementation of
RPA and a total of 4 benefits were mentioned. Time saving was most common
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benefit and was mentioned in all three interviews. According to interviewee 2,
about a half of manual daily tasks disappeared:

It was successful that like 50 % of my daily work went away and that was basically
like manual controls, short commands and really really simple type of work. So, I got
more time to do other things and improve other things. Do other things that are more
important than just typing some short command and doing some manual checking
and so.

Another benefit that emerged was the reduction of errors. According to inter-
viewee 1, there used to be human errors in manual invoicing, when order han-
dlers forgot to block invoicing for partially delivered orders, even though invoic-
ing should have happened only after all items had been delivered.

According to interviewee 1, the time saving, and reduction of errors have
also led to a better customer satisfaction. Interviewee 2 also mentioned that ro-
bots do not depend on humans to work:

They are more sustain than people. Like if 'm gone one day there is RPA solution still
working.

In addition, all three interviewees had experienced one challenge after the imple-
mentation of Robotic Process Automation. All interviewees 1, 2 and 3 felt that the
biggest challenge was related to the ERP system misfunctioning, which also
caused problems for the operation of RPA, creating extra manual work for em-
ployees.

4.4 Key Success Factors in Robotic Process Automation Projects

The purpose of the research is to gain an understanding of the Critical Success
Factors in RPA projects. To identify CSFs, interviewees were asked to share their
views on key success factors in RPA projects and to prioritize them. A total of 14
success factors emerged in the interviews, which were divided into three differ-
ent categories: organizational factors, team factors, process factors and commu-
nication factors.

4.4.1 Organizational Key Success Factors

Organizational factors emerged utmost in the interviews. All eight interviewees
mentioned at least one and project management was emerged most often. Project
management was also perceived as the most important success factor in Robotic
Process Automation project. Several means of project management were high-
lighted, and for example, having a project manager and monitoring the project
were considered important according to interviewee 6:
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I think there are two highly important factors. It is that someone leads it and that some-
one follows it.

Schedule was emphasized as important for project success in multiple interviews.
Interviewee 5 thought that a schedule should be set for testing and interviewee 7
suggested, that projects will be more successful if they have a more urgent sched-
ule. Interviewee 8, in turn, stressed the importance of planning a schedule in ad-
vance:

And the schedules should be agreed. Like for example now you’ll do programming
for two weeks and then we’ll check what is going on. And not in the way that: “Here’s
an invitation to a meeting today”.

In addition to the schedules, the prioritization of the project was considered as a
key factor. According to interviewee 7, prioritization would help team motiva-
tion and interest towards the project. Pushing new projects over an existing
workload was perceived as challenging and unpleasant.

Also, as an important success factor in the organizational category, was in-
volving IT department. According to interviewee 4, both business and IT are al-
ways important in IT projects and involving them is the key. Interviewee 2 felt
that dedicated IT person would help the project and according to interviewee 4,
leaving IT out of the planning and developing, will end with missing needed
access rights for RPA when using external supplier.

4.4.2 Team Related Key Success Factors

Another category perceived to be important for success, was team factors and
especially engagement of the team. Two out of the eight interviewees considered
engaging the team to be the most important factor. According to interviewee 1,
having engaged people contributes a lot to the success:

It’s the very dedicated people in the project. They are very engaged to develop and to
use the possibilities on doing the daily work better. It's the very eager people, they are
a lot for the success.

According to interviewee 3, getting process owners on board is important for
success, for without their support, problems could arise later as the project pro-
gresses:

To get the process experts on board. Because if they are against it or are afraid of losing
their job, they will not help out in the process. — — But I think that without having
process experts on board, I don’t think it will be successful. Because then the one that
is developing it will not get the right support and you will not have the right people
helping out if you come up with problems later on. So, I think that is the most im-
portant one.
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4.4.3 Process Related Key Success Factors

The characteristics associated with the process to be automated and process
knowledge were also perceived as a key success factor in RPA projects. Four of
the eight interviewees stressed the importance of the processes, their maturity
and optimization. Interviewee 2 argued that processes should be investigated
with time and improve them before automating. Interviewee 3 agreed:

When you identify the processes, take the time not to just copy exactly what you are
doing today. Take the time to go back and say: “ok are these steps necessary?”. Do
Continuous Improvement workshop before to make sure you are not copying steps
which you could actually take out from the current process and make it as lean as
possible before copying it over to a robot.

Interviewee 5 believes that RPA cannot work if the process is not clear and de-
fined. Therefore, process optimization and maturity are key factors. Also, inter-
viewee 7 stressed that simplifying processes is needed.

4.4.4 Communicative Key Success Factors

The last category that emerged when talking about key success factors, was fac-
tors related to communication. During the implementation project of RPA, the
interviewees had experienced challenges in both internal and external communi-
cation and communication was highlighted in four of the eight interviews as a
key success factor.

Communication was not considered as the most important factor, but it was
nonetheless perceived as a key factor for success. Interviewees 2, 5, 6 and 8 men-
tioned communication as one of the key factors.

4.5 Future Prospects of Robotic Process Automation

The opinions of the interviewees about the future prospects of Robotic Process
Automation in the organization were examined in order to determine whether
the success or failure of the project affected the perceptions of the interviewees
about the potentiality of RPA as part of process management and improvement.

Despite some of the case organization’s units did face failures in the imple-
mentation project of RPA and felt the implementation was not successful, the
overall consensus in the interviews is, that RPA is something that the organiza-
tion would benefit from in the future in a large scale. According to interviewees
6 and 8, the potential of RPA would be in some processes other than invoicing,
such as updating the order backlog and checking purchase invoices. Interviewee
5 thought that the organization now started small and that extending RPA to
other processes would be beneficial in the future.
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According to interviewee 3, RPA is an important tool for the organization
since its IT environment is old and branched:

Yeah, as long as we don’t have a fully integrated IT environment. If we would’ve been
a new starting company with like 15 employees, we would not probably need a robot,
because then we would make sure that our ERP system is connected to our CRM sys-
tem and our warehouse system and everything. But here as we are an old company
with very nonintegrated IT environment, and I don’t see that happening within at least
coming 5 years, I think. Until we are there, I think the robot definitely would make
sense.

According to interviewee 4, the benefits of RPA are so great that its utilization
will be a gamechanger for the case organization:

If I'm going to be honest, I think it's going to be a gamechanger. Because it will make
us quicker, it will make us more accurate, but it will also put more hours for focused
on the customer and speaking for the customers directly. — — I think what this will
allow us to do, is for to develop those teams, get more time on training, getting more
affecting on the course of customers, but just spending more time with customer while
not worrying about manual processes. It's going to be a gamechanger. The amount of
hours to be saved, more efficient we will become. It will be massive.
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5 DISCUSSION

In this section, a discussion of the results is presented. The first chapter 5.1 re-
views the main results and findings of the research through both the theoretical
and empirical part. In the following chapter, reliability, validity and limitations
of the research are discussed and lastly, in chapter 5.3 possible topics for further
research are presented.

5.1 Implications

The primary purpose of this research was to achieve a broader understanding of
the Critical Success Factors in Robotic Process Automation implementation pro-
ject in a large-scale organization. The research sought to answer the following
research question:

o What are the Critical Success Factors in Robotic Process Automation implemen-
tation project in a large-scale organization?

The research question was sought to be answered through theoretical and empir-
ical part. To elucidate the theoretical background, a literature review was con-
ducted utilizing existing research on Robotic Process Automation and its imple-
mentation, together with Critical Success Factors in RPA projects. The empirical
part was conducted as a qualitative case study examining the implementation of
RPA by a large-scale organization in 4 units. The aim was to clarify the differ-
ences between implementation projects between units, as well as the cause-and-
effect relationship of these factors to project success, forming an understanding
of the Critical Success Factors.

The findings from the literature review suggested that in order to the im-
plementation of RPA to be successful, three key steps should be fulfilled: identi-
fying suitable processes, optimizing robots, reviewing and maintaining (Alberth
and Mattern, 2017; Geyer-Klingeberg et al., 2018; Willcocks, Lacity & Craig, 2017).
Implementation also requires a clear need for improvement (Alberth & Mattern,
2017) and process optimization (Gadre, Jessel & Gulati, 2017) together with justi-
fication of the need for employees (Wright et al., 2018). According to the inter-
views, process optimization was done in Sweden and UK thoroughly, but not in
Finland and Denmark. Instead the processes were copied from Sweden and the
real need for automation was not investigated nor the selected processes evalu-
ated. Based on the interviews, the benefit in Finland was found to be narrow, and
the operational team had no understanding of the need and benefits of Robotic
Process Automation. This supports the findings of literature review, since in Swe-
den, the project was considered a success, but in Finland and Denmark the im-
plementation had not yet been completed at the time of the research, despite
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several attempts, and there was no certainty that it would be successfully com-
pleted in the future.

In the literature review, typical factors behind unsuccessful RPA implemen-
tation were defined as inapplicable process, lack of terminology understanding,
imbalance between IT and business, unrealistic Rol expectations, lack of mainte-
nance and social impact. It was stated, that not setting goals, sharing responsibil-
ities or having clear communication and continuous maintenance leads to failure.
The findings from interviews supports these conclusions as the failure of imple-
mentation projects in Finland and Denmark were mainly due to not involving
the operational team, not having a justification for the need for RPA, not priori-
tizing the project, not having a project manager, poor communication both inter-
nally and externally, supplier related issues and having outdated test environ-
ment of the ERP system.

In the theoretical section, the Critical Success Factors previously defined
were the CSFs by Sudhakar (2012) for software projects, which were divided into
seven categories: communication factors, team factors, organizational factors,
technical factors, environmental factors, product factors and project management
factors CSFs for RPA in an organization, CSFs for RPA development and CSFs
for RPA operations. Under the categories, 32 Critical Success Factors had been
identified. In the empirical part, the success factors of the RPA implementation
project of the case organization were investigated, as well as the views of the
interviewees generally on Critical Success Factors in RPA projects. Success fac-
tors in the implementation project were identified in three categories: team, pro-
cess and organizational, which supports the CSFs by Sudhakar (2012). The most
important Critical Success Factors emerged in the interviews were project man-
agement, involving right people, prioritizing the project, communication, process
optimization and maturity and project team engagement. When comparing to
the findings of the literature review, it can be concluded that the Critical Success
Factors identified largely correspond to the CSFs by Plattfaut et. al. (2022) and
CSFs by Sudhakar (2012), broadening the views with the project team engage-
ment. Association of the empirical findings and literature are presented in the
table below (Table 5).



TABLE 5 Association of the Empirical Findings and Literature

Critical Success Empirical Research  CSF by Plattfaut et. CSF by Sudhakar
Factor al. (2022) (2012)
Project manage- Having a - Leadership
ment project man- - Project con-
ager trol mecha-
Monitoring nisms
the project - Project
Having a schedule
schedule - Project man-
ager’s com-
petence
Involving right Involving IT Involve op-
people from the be- erational
ginning and IT staff
Involving early
business
from the be-
ginning
Prioritizing the Prioritizing Ensure suffi-
project time for the cient re-
project team sources and
dedicated to priority of
the project tasks
Communication Internal Carefully - Communi-
communica- manage the cation in
tion internal project
External communica- - Relationship
communica- tion and between us-
tion staff rede- ers and de-
ployment velopers
Process optimiza- Investigat- Select and
tion and maturity ing and im- strategically
proving pro- develop pro-
cesses cesses ac-
cording to
established
criteria
Project team en- Engaging
gagement the project
team to sup-
port the pro-
ject

This research expanded the current understanding of the research topic of Criti-
cal Success Factors for Robotic Process Automation implementation projects.
However, due to the nature and scope of the research, the topic requires more
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extensive research in the future. Reliability, validity and limitations of this re-
search are discussed in the next chapter.

5.2 Reliability, Validity and Limitations of the Research

To assure the reliability and validity of the research Morse, Barrett, Mayan, Olson
and Spiers (2002) suggest that verification of the research should be practiced in
all stages of the research. Methodological coherence i.e. selecting a research
method suitable for the research problem, is one of the important verification
strategies. The method and the research question live with the research process
and can change (Morse et al., 2002). In this research, the research problem and
case organization were observed from the beginning of the RPA project in Fin-
land and Denmark, and the final research question was formulated by the need
of the prevailing environment and research gap. The reliability of the research
was ensured by using a suitable research method, choosing relevant interviewees
and by performing data collection and analysis simultaneously. In order to en-
sure reliability and validity, the progress of the research has been described in
detail.

When examining the research, the limitations regarding it should also be
taken into account. Limitations of the research can be identified in both the theo-
retical and empirical parts. Peer-reviewed literature was used to map the theo-
retical background, but the existing research on the Critical Success Factors of
Robotic Process Automation projects is still relatively limited. Within the frame-
work of the nature and resources of the research, it can also be stated that the
implementation of extensive research is limited.

On the other hand, in the empirical part, the limitations can be considered
to be mainly related to the limitation of the research to one organization, limiting
generalizability. However, similarities with the theoretical background can be
identified in the research results. The limited experience of the interviewees in
RPA projects can also be considered a limitation, as this project was the first of
its kind for all the interviewees. Identifying key success factors based on one pro-
ject can be narrow.

In addition, the relationship of the researcher with the case organization can
be considered as a limitation. Researcher works at the case organization and
knows some of the interviewees personally and the characteristic of semi struc-
tured interviews being conversational, it may affect the interviewees on the other
hand positively and on the other negatively. Positively, as the interview situation
can be more relaxed and open and negatively, since when the researcher is an
internal employee of the organization, not all grievances may be dared to be re-
lieved. When the researcher herself performs the data collection and analysis, the
possibility of human errors in the interpretation of the data must also be taken
into account.
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5.3 Further Research

As Robotic Process Automation is a relatively recent phenomenon, but neverthe-
less a technology that is increasingly being used, it is necessary to further study
it from different perspectives. Based on this research, the Critical Success Factors
in Robotic Process Automation projects require further research, for example in
the form of case studies in different contexts. Existing empirical research are lack-
ing, and generalization of CSFs of RPA projects would require more research.

This research focused on the Critical Success Factors in Robotic Process Au-
tomation in large organization. Based on this research, the existing research gen-
erally focuses on the implementation of RPA without addressing it regardless of
the size of organizations. An interesting topic would be to study the effects be-
tween the size of the organization and the benefits and challenges of RPA. Do the
perceived benefits and challenges change according to the size of the organiza-
tion or how do the Critical Success Factors differ in small and large organizations?

Considering the future research and development of Robotic Process Auto-
mation, an interesting research topic would also be the utilization of Artificial
Intelligence and machine learning in RPA. There is some related existing research
around the research are of intelligent RPA (e.g. Herm, Janiesch, Reijers & Seubert,
2021), but there is still a lack with the full potential it could offer. As stated in the
theoretical part, the use of Al and machine learning in RPA brings more oppor-
tunities for RPA to be implemented to other than only repetitive and routine-like
tasks.
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6 CONCLUSION

As a lightweight IT, Robotic Process Automation (RPA) provides organizations
an efficient and accessible automation technology for repetitive, routine-like and
low cognitive abilities requiring processes. RPA is faster, more error-free and
productive than a human, which together with easy implementation has led to
its popularity to increasing of utilization in the process improvement of organi-
zations. In order to achieve the benefits, the successful implementation of RPA
and the factors leading to it are important for organizations. As RPA is a rather
recent phenomenon, there is relatively little research on it, and the literature
found on the success factors in RPA implementation projects is especially narrow.
The aim of this research was to create an understanding of the factors that lead
to the successful implementation of Robotic Process Automation in large organ-
izations. The research answered the question: What are the Critical Success Fac-
tors in Robotic Process Automation implementation project in a large-scale or-
ganization? This research was conducted as a qualitative case study and con-
sisted of two main sections: the theoretical part and the empirical part.

The literature review explored the implementation possibilities and chal-
lenges of Robotic Process Automation, as well as the factors leading to successful
implementation. With the help of literature, an understanding of Critical Success
Factors in RPA implementation projects was created, which served as a basis for
the empirical section. Identified key steps for the implementation of RPA were
identifying suitable processes, developing the robots and reviewing and main-
taining the results. Suitable processes can be defined by process” characteristics
describing the maturity of the process. The eight most significant characteristics
were identified: frequency, use of numerous systems, constancy, minor need for
cognitive thinking, describable unambiguously, occurring human errors, stand-
ardized and clear cost structure. In addition to process maturity i.e. process being
inapplicable, five other factors were discovered as negatively affecting the imple-
mentation: lack of terminology understanding, imbalance between IT and busi-
ness, unrealistic Rol expectations, lack of maintenance and social impact.

Critical Success Factors in previous research have a focus more generally on
software projects and the seven most important categories are: communication
factors, team factors, organizational factors, technical factors, environmental fac-
tors, product factors and project management factors. 32 Critical Success Factors
specifically in Robotic Process Automation implementation projects were found
in the literature and categorized as Critical Success Factors in RPA in an organi-
zation, RPA development and RPA operations.

In the empirical part, qualitative case study was conducted in the form of
semi-structured interviews. The assigning organization was a large globally op-
erating water technology company, where Robotic Process Automation has been
implemented in the sales invoicing process in four separate units starting from
2018. The objective of the empirical section was to strengthen and expand the
understanding presented in the previous research on Critical Success Factors in
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RPA implementation project from the perspective of a large organization. In the
interviews, six Critical Success Factors were identified: project management, in-
volving right people, prioritizing the project, communication, process optimiza-
tion and maturity and project team engagement. From the identified CSFs, five
corresponds to the findings from literature review of the CSFs by Sudhakar (2012)
in Software projects and the CSFs by Plattfaut et. al. (2022) in Robotic Process
Automation projects. The findings in the empirical section extend previous re-
search knowledge with one Critical Success Factor: project team engagement.

The results of the research support previous research on Robotic Process
Automation implementation projects and supplement research information on
the Critical Success Factors in Robotic Process Automation implementation pro-
jects. Since the purpose of the research was to examine Critical Success Factors
from the perspective of a large organization and the empirical part has been con-
ducted as a qualitative case study within one organization, the topic requires fur-
ther research to increase the generalizability. The results of the study can be uti-
lized as a tool in the Robotic Process Automation implementation projects, but
the limitations of the research should be considered.
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APPENDIX 1 INTERVIEW TEMPLATE

e Currentrole

e Time of experience in the current role

e Time of experience in total at the organization

e The role in the Robotic Process Automation project

e Describe the Robotic Process Automation implementation project at your
unit from your perspective
o What phases did the project have?

e Was the implementation of Robotic Process Automation in your unit suc-
cessful in your opinion?
o Which factors did you find successful in the implementation?
o  Which factors did you find unsuccessful in the implementation?

e What impact has Robotic Process Automation had on your unit after the
implementation?
o What benefits have you experienced?
o What challenges have you experienced?

e Which factors would you consider to be the key factors in the overall suc-
cess of (this) Robotic Process Automation project?

¢ Do you think that the company would benefit from implementing Robotic
Process Automation in other processes in the future?
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