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Abstract
Purpose: The purpose of this thesis is to provide better understanding of the aspects and suitability
of Robotic Process Automation (RPA), specifically from an IT Infrastructure Services perspective. It
answers the main research question: “How can Robotic Process Automation viability be discovered in
IT Infrastructure Services?”. It suggest a framework that guides adopters of RPA to decide its viability
for processes in IT Infrastructure Services.
Methodology: The type of research done is qualitative research. The research methodology used is
Design Science. The framework is derived from findings in literature and practice. A literature review
was done on IT Outsourcing and RPA literature. Furthermore, internal documents have been studied,
and experts of RPA have been interviewed through semi-structured interviews. Finally, the
framework is validated by experts in four cases of IT Infrastructure Services.
Findings: RPA and IT outsourcing share aimed benefits. RPA provides automation benefits, whilst IT
outsourcing enables access to, but also the risk of, different partner capabilities. Both RPA and IT
outsourcing are most viable when tasks are standardized and streamlined, and have a stable
environment with low variance. Not all tasks can be automated with RPA however. The framework
distinguishes between the domains of technological and business benefits, with a comprehensive
amount of criteria to measure the viability of these domains for RPA. The research can be seen as a
first endeavour in discovering the viability of RPA in the IT Infrastructure Services of different
organisations.
Research limitations: The scope of the thesis is on RPA. Traditional automation techniques and
Artificial Intelligence are left unaddressed. Most of the data used is from within Cunsult Co. , with the
risk of bias. Furthermore, the small sample of validation (due to the given timeframe) prohibits
generalizability. A study involving a larger sample is desired and a review of the framework with
other techniques is advised.
Theoretical relevance: Whilst researchers have studied the benefits and risks of RPA, they did not
provide a structured approach in discovering viability of RPA in the environment of IT Infrastructure
Services. The research adds to theory by providing insights on RPA viability criteria, specifically in the
context of IT Infrastructure Services.
Managerial relevance: The framework guides adopters of RPA with a structured and systematic
approach to discover RPA viability of processes. These results can be used as inputs for taking
informed decisions on RPA implementation.
Paper type: Master thesis
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Chapter 1 Introduction
This chapter describes the topic Robotic Process Automation and the opportunity it can provide, the
objective of the thesis, the research questions this thesis aims to answer, the research design and the
structure of the thesis.

1.1 Opportunity indication
IT Infrastructure Services and the role of IT outsourcing

It has long been recognized that Information Technology (IT) infrastructure is a key factor in saving
development time and costs for organisations (Duncan, 1995; Kettinger, Grover, Subanish, & Segars,
1994; Weill & Broadbent, 1998). A particular important aspect enabling these benefits is IT
Infrastructure flexibility (Byrd & Turner, 2000). An IT infrastructure can be considered flexible if it can
easily adapt to the demand of its users (Anwar, Masrek, & Sani, 2017). The key is to be as flexible as
possible and thus gain strategic capabilities (Huntley et al., 2017).
Recently, digital business accelerators like cloud computing drive organisations to further modernize
their IT and start a transition from a component-oriented to a service-oriented infrastructure (Nabais,
Pinto, Cruz, & Cardoso, 2014). This shift has given rise to IT Service Management (Cardoso, 2015). IT
Service Management contains standardised methods (like ITIL v3 incident management and request
fulfilment) to define, manage and deliver IT services (Cots, Casadesús, & Marimon, 2016). As services
become more standardized and streamlined, variance and therefore risk-levels decrease, making them
more appealing for outsourcing and automation (Davenport, 2005; Duening & Click, 2005). However,
the capabilities to automate knowledge work have been considered limited (Waytz & Norton, 2014).
IT Outsourcing plays a significant role in an organisation’s pursuit to gain competitive advantage
through IT Infrastructure flexibility (Agrawal & Haleem, 2013). IT outsourcing can be defined as the
finding, evaluating and engaging of suppliers of IT services, involving both technological and human
resources (M. C. Lacity, A. Yan, & S. Khan, 2017). But outsourcing is ‘old news’, as automation threatens
the industry (Bhattacharjee & Chakrabarti, 2015; Slaby, 2012).
After all; Why outsource when you can automate?
Process automation: robots to the rescue

The opportunities for automating processes are increasingly being enabled by new developments in
Intelligent Automation techniques (Bruckner, Zeilinger, & Dietrich, 2012). This gives companies a new
choice to make for their IT Infrastructure (Varghese, 2017). A company can decide to do it themselves,
outsource, or automate to gain a flexible IT infrastructure, as displayed in figure 1.

Figure 1: The flexible IT Infrastructure decision.
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The automating can be done by applying Robotic Process Automation (RPA). RPA refers to software,
tools and platforms used to create software robots that automate a business service that deals with
structured data, rules-based processes, and deterministic outcomes (Willcocks & Lacity, 2016). The
term ‘robot’ may be somewhat misleading as it connotes visions of physical human-like machines, even
though the origin of the term is derived from the Czech or Russian word for “(forced) worker”: rabotnik
(Работник)(Harper, 2001). Even with different names like software robotics, bots and botsourcing
(Davenport & Kirby, 2016; Vedder & Guynes, 2016a), the idea of RPA remains to automate mundane
tasks with a digital workforce of intelligent software robots (L. P. Willcocks & M. C. Lacity, 2016). The
key difference of RPA compared to traditional automation software, like Service-oriented Architecture
and Business Process Management (Slaby, 2012) is that RPA interfaces with software just like a human
does. This means that no changes in the process, and in the code of underlying software have to be
made, making RPA quicker and easier to deploy than automation techniques that require process
remodelling or coding skills (L. P. Willcocks & M. C. Lacity, 2016).
Implementing RPA on existing IT Infrastructure Services, however, is not straightforward. IT
Infrastructures differ between organisations, as they have evolved in organic ways, around different
information systems. This makes it important to understand RPA in the context of IT Infrastructure
Services, so that the viability of RPA can be judged and the optimal decision can be made if and where
RPA should be used.

1.2 Objective and scope of the thesis
Objective of the thesis

The objective of the thesis is to provide better understanding of the aspects and suitability of RPA,
specifically from an IT Infrastructure Services perspective. While previous studies have highlighted
different outsourcing systems (M. Lacity, A. Yan, & S. Khan, 2017), this work seeks to investigate RPA
and find RPA based opportunities. The research adds to theory by providing insights on RPA viability
criteria in the context of IT Infrastructure Services. Furthermore, the research can help educate
adopters by providing a framework to identify the viability of RPA within IT Infrastructure Services.
Scope

There are many different automation techniques. This thesis focuses on RPA, not on other (Intelligent)
Automation techniques. This scope is chosen because RPA provides opportunities in the field of
outsourcing (Varghese, 2017), allows automation without affecting the existing process and systems
(L. P. Willcocks & M. C. Lacity, 2016), and RPA is where most companies begin their service automation
journey (Davenport & Kirby, 2016).
RPA is seen in contrast with AI systems that support a human user. The aim of RPA is to fully automate
a task with limited customer interaction, and not enhance or assist a human in performing the task (L.
P. Willcocks & M. C. Lacity, 2016). Furthermore, RPA is an alternative to IT outsourcing. This means
that human-machine interaction, acceptance and technology-task fit aspects play less of a significant
role. More important are the factors that influence the outsourcing decision and the role of RPA within
this decision. Hence, an IT outsourcing perspective is chosen.
IT Infrastructure Services entail the whole of organizational resources and capabilities, both technical
and human, for providing IT services. These are standardized in several IT Service Management
frameworks, e.g. ISO 20000, ITIL v3, COBIT, CMMISVC, ITUP, IT4IT, and MOF (Anwar et al., 2017;
Opengroup, 2017). This thesis focusses on Incident management and request fulfilment, as defined by
ITIL v3. This scope is chosen because ITIL v3 provides strong concepts compared to the other
frameworks (Mora, Raisinghani, O'Connor, Gomez, & Gelman, 2014), and it is the most used
framework (Goldberg, Satzger, & Fromm, 2016).
2

1.3 Research questions
The research question is: “How can Robotic Process Automation viability be discovered in IT
Infrastructure Services?”.
Viability means the ability to work as intended or to succeed (Cambridge Dictionary, 2017). This
viability can be supported by benefits and threatened by risks and challenges.
Based on this, supporting research questions where formulated:
1. What benefits can RPA provide and how do these differ from IT outsourcing benefits?
The benefits of RPA and IT outsourcing need to be determined. Aim is to understand the benefits of
RPA and how these differ from IT outsourcing. This will explain why RPA should be used, compared to
outsourcing, in the flexible IT infrastructure decision.
2. What are viable tasks in which RPA be used and how do these differ from IT outsourcing tasks?
The criteria of tasks in which RPA and IT outsourcing can be used, first need to be specified. Aim is to
understand the limitations of RPA in automating tasks. This will explain the criteria of viable tasks for
RPA, compared to outsourcing, in the flexible IT infrastructure decision.
3. What are risk and challenges of RPA and how do these differ from IT outsourcing risks?
Risks and challenges related to RPA need to be considered. Aim is to understand the risk and challenges
of RPA and how these differ from IT outsourcing. This will explain why RPA should not be used and
what risks organisations may face, compared to outsourcing, in the flexible IT infrastructure decision.
4. What RPA best-practices are applied in other outsourcing environments?
The current mode of operations and tools of RPA in other outsourcing environment need to be
considered. Aim is to understand the process of utilizing RPA, with a focus on how viable processes are
discovered. From this, an analogy can be made with IT Infrastructure Services. This will identify how
RPA can be utilised, if any context specific criteria are used, how viable processes are identified, and
gives insight in when what information is considered important.
5. Do ITIL v3 incident management and request fulfilment fit the requirements to be applicable
for RPA?
Processes of incident management and request fulfilment, as constructs of IT Infrastructure Services,
need to be judged on the criteria of viable tasks for RPA. Aim is to understand how viable these
processes are for RPA utilisation and to validate the selection criteria.
By answering above questions, criteria for the utilization of RPA in IT infrastructure services can be
distilled, offering a framework to adopters to help decide on implementing RPA in their unique IT
Infrastructure.
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1.4 Research design
The objective of the research is to create a framework to identify the viability of RPA in IT Infrastructure
Services. The research done is qualitative research. The research methodology chosen to achieve this
framework is design science (Hevner, March, Park, & Ram, 2004; Wieringa, 2014).
Design science encompasses both environment and a knowledge base, as seen in figure 2.
 The environment is the area in which the phenomena of interest lies and generates business
needs. In this thesis, the environment is IT Infrastructure Services from an IT outsourcing supplier
perspective.
 The knowledge base provides the theories and foundation of IT outsourcing, RPA, Incident
management, and request fulfilment. It provides the knowledge that can be applied in building
the framework.
The combination of these factors enables the framework to be developed.

Figure 2: Design science framework. Altered from Hevner et al (2004).

In this thesis, the framework development knows three distinct design phases: preparation, build,
and validate, as shown in figure 3.
 Preparation: In this phase, core concepts of RPA are defined.
 Build: In this phase the framework is developed.
 Validation: In this phase, the framework is validated and adjusted to business needs.

Figure 3: The framework development phases

First, the theoretical foundation is given. A literature review is done. The purpose is to give an overview
of previous research about RPA and IT outsourcing, provide a broader perspective, and reflect on their
results in order to answer the first three research questions given in paragraph 1.3. Furthermore, the
theoretical background of Incident management and request fulfilment is given. In the preparation
phase the theoretical foundation is used to identify core concepts used as input for the framework
development.
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Second, a review on more practical information is done. The purpose is to provide an overview of
information about RPA and its utilization in other outsourcing environments, and to discover the
business needs. In the build phase, the business needs are synthesised with the theoretical foundation,
resulting in the first draft of the framework.
Third, the framework is validated. In the validation phase experts of IT Infrastructure Services are asked
to assess the initial framework. This assessment is linked to applicating the framework on real-life cases
of Incident management and Request fulfilment. Based on their validation, alterations to the initial
framework are suggested. Even though design science is cyclic, improving the framework with each
iteration, this thesis is limited to one iteration of improving the framework.
Furthermore, it is important evaluate the proposed framework in light of its practical implications
(Hevner et al., 2004). A case study, defined as: “An empirical inquiry that investigates a contemporary
phenomenon within its real-life context” (Yin, 2013), would be considered the best fit to do so. This
would require a case in which RPA has been implemented into the environment of IT Infrastructure
Services. However, since no such case is available and the timeframe of the thesis restricts
implementation, this thesis is limited to validating the framework.

1.5 Structure of the thesis
The thesis is written in the following structure:








Chapter 2 gives a review of literature on both the field of IT outsourcing and RPA, resulting in
initial requirements for the framework.
Chapter 3 defines the core concepts of incident management and request fulfilment, used as
constructs for IT Infrastructure Services cases within this thesis.
Chapter 4 describes the research methods of the empirical part of the research.
Chapter 5 describes the mode of operation of RPA as used in other outsourcing environments,
resulting in criteria from practice, and an overview of how RPA is used and viability is discovered.
Chapter 6 describes how the criteria from literature and practice are synthesised into the final
framework, and how these criteria are measured and visualised.
Chapter 7 describes the validation of the framework against the environment of IT Infrastructure
Services with practical cases of incident management and request fulfilment.
Chapter 8 finally gives the answers to the research questions, and discusses the limitations of the
research and possible directions for future research.
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Chapter 2 Literature review
This chapter discusses the literature. Purpose is to give an overview of previous research and reflect
on their results. Before focusing on RPA, the underlying concepts leading towards RPA are covered.
Finally, the relation between RPA and IT outsourcing will be discussed.

2.1 Before RPA: IT outsourcing
One of the fundamental ideas behind RPA is Outsourcing. RPA is an emerging form of Outsourcing,
also called botsourcing (Vedder & Guynes, 2016b). Both play a strategic role in realizing a flexible IT
Infrastructure. Appendix 1 presents previous studies on IT outsourcing. Only research as recent as 2013
that focusses on IT outsourcing is shown.
Concept of IT outsourcing

Lacity et al. (2017) define IT sourcing as: “the sourcing of IT services, including application
development, application support, system integration, data management, datacentre management,
telecommunication and network management, and distributed computer services.”, and call it the
“make or buy” decision. Rajaeian et al. (2017) further expand this definition: “ IT Outsourcing, also
known as Information Systems (IS) outsourcing, is defined as “handing over to a third party,
management of IT/IS assets, resources, and/or activities for a required result”. They add system
operations, help desk and end-user support, and system planning and management as possible
outsourced IT Services. Additionally, they differentiate outsourcing from purchasing goods or services,
by assessing if the internal provision is an option.
Outsourcing is often thought of as offshoring, aiming to move labour-intensive work to countries with
lower personnel costs (Bals, Kirchoff, & Foerstl, 2016). Rajaeian et al. (2017) also identify several subcategories of IT outsourcing: IT offshoring, net-sourcing, and cloud sourcing. Liang et al. (2016) add
multisourcing, backsourcing, opensourcing and crowdsourcing. Both Rajaeian et al. (2017) and
Schneider & Sunyaev (2016) state that these sourcing forms involve similar sourcing decisions, but
differ in some key aspects of dealing with specificity, capabilities, uncertainty, and pressure.
In this thesis, IT outsourcing is viewed as: “A generic term that covers several ways of obtaining IT
services, that could be internally provided, from external organisations.”.
Benefits of IT outsourcing

The most mentioned benefit of IT outsourcing is costs savings. Han & Mithas (2013) explain how IT
outsourcing can save costs for firms through increased efficiency in IT operations and effective use of
IT staff, due to vendors’ production cost advantage obtained from economies of scale. Kim et al. (2013)
identify both cost efficiency and performance improvement as two main categories of benefits
companies want to achieve through outsourcing.
Gupta et al. (2014) mention the transfer of risk from the customer to the vendor as a benefit. They do
state however that operational risk, the risk of non-performance of the outsourced function, will
always be carried by the customer. Cao et al. (2013) add meeting the needs of the users as benefits.
Rajaeian et al. (2016) provide a more extensive list of reasons to outsource and possible benefits. Han
et al. (2013) add reduced dependency on key resources and strengthening relationships.
Lastly, Han & Mithas (2013) found a positive relation of spending on IT outsourcing is significantly
associated with reduction in non-IT operating costs (e.g. sales, general, and administrative costs).
Spending more on IT labour reaps non-IT operating costs benefits from IT outsourcing, but a
complementary relationship was not found for spending on hardware and software.
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When comparing the benefits as mentioned by the literature a synthesis can be made by combining
closely related terms, resulting in the list of IT outsourcing benefits as shown in table 1.
Table 1: IT outsourcing benefits

IT outsourcing benefits
IT cost reduction

Source
Rajaeian et al. (2017), Han et al. (2013), Gupta et al.
(2014), Cao et al. (2013), Luong & Stevens (2015), Kim
et al. (2013)
Non-IT cost reduction
Han & Mithas (2013)
Head count reduction
Rajaeian et al. (2017), Han et al. (2013), Kim et al.
(2013)
Cost predictability
Rajaeian et al. (2017), Luong & Stevens (2015), Kim et
al. (2013)
Converting long-term, intangible asset to Gupta et al. (2014)
cash
Improved product/service quality
Rajaeian et al. (2017), Gupta et al. (2014), Bachlechner
et al. (2014), Luong & Stevens (2015), Kim et al. (2013)
Alignment of IS and business strategy
Rajaeian et al. (2017)
Focus on core competence
Rajaeian et al. (2017), Han et al. (2013), Bachlechner et
al. (2014), Kim et al. (2013)
Flexibility, scalability, rapid delivery
Rajaeian et al. (2017), Bachlechner et al. (2014)
Transfer risk to vendors
Gupta et al. (2014)
Access to expertise/skills
Rajaeian et al. (2017), Han et al. (2013), Su et al.
(2017), Kim et al. (2013)
Access to resources/technologies
Rajaeian et al. (2017), Han et al. (2013), Su et al.
(2017), Kim et al. (2013)
Access to global markets
Rajaeian et al. (2017), Su et al. (2017)
Change/ innovation catalyst
Rajaeian et al. (2017)
Career development of IT/IS employees Rajaeian et al. (2017)
Increased relational/political power
Rajaeian et al. (2017)
Viable tasks for IT outsourcing

The reviewed literature mentions examples of IT/IS activities that are outsourced, e.g. systems
operations, applications development and maintenance, network and telecommunications
management, help desk and end-user support, and systems planning and management (Rajaeian et
al., 2017). Literature mentions risks to outsourcing that form criteria to outsourcing. However, when
we look at Business Process Outsourcing literature, we see that as a process is more and more
standardised and streamlined, variance and therefore risk-levels decrease (Davenport, 2005; Duening
& Click, 2005). Hence, making them more viable for outsourcing.

7

Risk and challenges of IT outsourcing

Outsourcing is often thought of as offshoring, aiming to move labour-intensive work to countries with
lower personnel costs (Bals et al., 2016). However, Majanoja et al. (2014) state that companies still
need some internal employees to drive the company’s interest, e.g. monitor the Service Level
Agreements. These employees provide trustworthy boundary-spanners and bridge the knowledge gap
between the service provider and purchasing company. Han & Mithas (2013) say that, while IT
outsourcing can replace low-skilled IT labour, it may increase the demand for high skilled IT labour.
Organisations may have increased personnel costs due to hiring more skilled IT professionals from
outside, or to retain IT employees that take on extra responsibilities. Trusson & Woods (2017) suggest
that “the confident assertion of a ‘shareholder value’ -rhetoric” underestimates the risks associated
with the loss of employee goodwill and the loss of embodied technical knowledge gained across time
as IT systems evolve to become complex constructions.
Han & Mithas (2013) name the risks associated with emphasising reduced IT costs and their supposed
returns. First, there are substantial hidden transaction costs in an IT outsourcing trajectory, such as
transition and management costs. Furthermore, IT outsourcing may be accompanied with
complementary investments in substantial organisational changes and business process redesign,
lowering the actual IT outsourcing benefits. Last, focus on reducing IT costs may deflect attention from
IT-enabled savings in other areas.
Another risk is the lack of collaboration of customers and suppliers of IT outsourcing. Masrek et al.
(2014) name the importance of service quality and partnership quality. Han et al. (2013) state that,
when IT capabilities of both parties are at a similar level, the rate of complementarity is higher. Luong
& Stevens (2015) describe both customer and vendor expectations and the importance of
understanding these expectations for long-term outsourcing success. Schneider & Sunyaev (2016) add
several characteristics that influence IT outsourcing outcomes: asset, solution, and technology characteristics. Lacity et al. (2017) add decision characteristics as characteristics of the collaborating
parties that can influence outsourcing success.
Majanoja et al. (2014) and Lioliou & Zimmermann (2015) name the potential risk of supplier
opportunism, different perception and targets. Suppliers may focus only on producing activities or
meeting outcome measures, and not on the mode-of operation or process. Suppliers can serve
multiple customers and seek possibilities to standardize to achieve greater financial benefits, but might
provide lower performance levels and lower quality goods or services. Law (2017) also mentions the
risk of path dependence and lock-in.
Su et al. (2017) name the risk of demand shock for outsourcing suppliers. Law (2017) describes
backsourcing as a possible response to outsourcing failure, or as a response to internal or external
changes. Rajaeian, Cater-Steel & Lane (2016) name several environment risks that can effect
outsourcing.
Bachlechner, Thalmann & Maier (2014) identify six security and compliance challenges: Auditing
clouds, managing heterogeneity, coordinating involved parties, managing relationships, localizing and
migrating data, and coping with lack of security awareness. Sesay & Ramirez (2016) name legal,
jurisdictional, property rights and security risks. Dhillon et al. (2017) address IT outsourcing from an
information security perspective. They identify 26 IT outsourcing information security concerns and
place these concerns in order of importance as perceived by customer and vendor.
When comparing the risks as mentioned by the literature a synthesis can be made by combining closely
related terms, resulting in the list of IT outsourcing challenges as shown in table 2.
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Table 2: IT outsourcing challenges

IT outsourcing challenges
Hidden transaction costs
Cost measurement difficulty
Increased demand for high skilled IT
labour
Loss of employee goodwill
Loss of knowledge
Loss of control

Source
Han & Mithas (2013)
Lacity et al. (2017)
Han & Mithas (2013), Majanoja et al. (2014)

Quality measurement difficulty
Relational/partnership quality
Demand/supply shock
Internal/external change

Lacity et al. (2017)
Masrek et al. (2014), Lacity et al. (2017)
Su et al. (2017)
Law (2017), Rajaeian, Cater-Steel & Lane (2016)

Information security

Bachlechner, Thalmann & Maier (2014), Sesay &
Ramirez (2016), Dhillon et al. (2017)
Bachlechner, Thalmann & Maier (2014), Sesay &
Ramirez (2016)

Legal compliance

Trusson & Woods (2017)
Trusson & Woods (2017)
Majanoja et al. (2014), Law (2017)

Risk mitigation

Majanoja et al. (2014) looked how ITIL v3 process implementation can mitigate dissatisfaction. They
conclude that ITIL process implementation alone does not ensure satisfaction. They found the need of
well-managed change implementation, management and leadership practices, and customer-centric
ideology to be critical to achieve the IT outsourcing transformation regardless of good ITIL knowledge
level.
Gupta et al. (2014) name risk mitigation strategies. They identified dual sourcing, mutual hostaging,
sequential contracting, clan mechanisms, external expertise, dispute resolution, and contract flexibility
as risk mitigation strategies. Su, Mao & Jarvenpaa (2017) name exploitative and explorative buffering
or bridging as risk mitigation strategies from a vendor perspective.
Most mitigation research focusses on governance however, both formal and psychological. Kim et al.
(2013), Cao et al. (2013) Lioliou et al. (2014), Bachlechner, Thalmann & Maier (2014), Sesay & Ramirez
(2016), and Lacity et al. (2017) name the importance of balancing both forms of governance. Lioliou et
al. (2014) state that over-reliance on either one of the governance structures is ineffective, as can be
seen in table 3.



Formal governance: Entails management of formal, legally binding agreements, e.g. contracts,
Service Level Agreements (SLA), and Key Performance Indicators (KPI) (Lioliou et al., 2014).
Psychological/relational governance: Entails management of informal, perceived mutual
agreements, e.g. knowledge sharing, communication, trust, and cultural distance (M. C. Lacity et
al., 2017).
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Table 3: Limitations of formal and relational governance. Adopted from Lioliou et al. (2014)

Limitations

Formal Governance
1. Vagueness of obligations and
expectations regarding practical
situations
2. Risk of overcomplication
3. Risk of bureaucracy
4. Need for adjustment to changes in the
project and environment

Relational Governance
1. May not withstand tough
times
2. May not withstand
workforce changes

Lioliou & Zimmermann (2015) add that “strong social capital motivated members of both firms to
behave in a reliable and trustworthy manner, even in the absence of formal controls. This mutual
solidarity created a sense of certainty that other network members of the outsourcing arrangement
would not behave in an opportunistic manner.”.
While outsourcing engagement begin with formal governance processes, they ought to be balance on
an ongoing basis with a relational governance approach. Cao et al. (2013) describe how balance
between the two can be obtained using their Ambidexterity Pendulum.

2.2 Robotic Process Automation
RPA is a new form of automation that plays a strategic role in realizing a flexible IT Infrastructure.
Appendix 2 presents previous studies on RPA. Only articles that focus on RPA, software robots or
possible similar concepts are shown. As can be seen from appendix 2, the field of RPA is rather new.
Thus, limited academic research is available on the specific subject of RPA.
Concept of RPA

There is no single definition of what RPA exactly is. Willcocks & Lacity (2016) define it as: “the tools
and platforms that deal with structured data, rules-based processes, and deterministic outcomes.”.
They describe how RPA is one type of service automation software involving software robots. Other
important elements they distinguish are that RPA: (1) does not assist human agents, but replaces the
tasks previously performed by people (2015a), and (2) accesses the presentation layer like a user
would, as can be seen in figure 4 (2015e).

Figure 4: RPA working on the presentation layer. Adopted from Willcocks & Lacity (2015e).
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Fung (2014) gives RPA another possible term with Information Technology Process Automation. He
defines it as: “IT capabilities that automate systems and network operational processes while
interacting with elements like applications, databases and hardware infrastructure.”. However,
Information Technology Process Automation entails multiple automation techniques, of which RPA is
only one. Even though the term is broader than RPA, some of these theories apply to RPA as well, as
showed by Asatiani & Penttinen (2016).
Another broader description is given by Devanney et al. (2016). They theorise RPA to be part of a bigger
and long-lasting life-cycle of automation called Professional Service Automation. Devanney et al.
(2016) also provide a classification of software robots into three types:
 Task Bot: Suitable for repetitive, structured tasks in multiple different processes.
 Meta Bot: Suitable for complex processes requiring multiple skills, and can learn from
experience.
 IQ bot: Suitable for processes involving unstructured data that requires learning through
experience, and can predict from what is learned.
Asatiani & Penttinen (2016) provide a framework for the realm of automation potential, as can be seen
in figure 5. They divide between RPA and Cognitive Intelligence (CI). Tasks bots can be classified into
the realm of RPA, whilst meta- and IQ bots can be classified into the realm of CI. This is in line with the
view of Willcocks & Lacity (2016).

Figure 5: The realm of automation potential, altered from (Asatiani & Penttinen, 2016).
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Within this thesis RPA is defined as: “Task bots that operate on the presentation layer to fully automate
a task performed by humans.”. In practice and in literature, there are different interpretations when it
comes to RPA. These differences can include or exclude possibilities of the technology. To avoid
confusion, 7 distinctions from practice of RPA are adopted that are in line with theory (Bayrak, 2017):
1. There are no physical robots involved: RPA is completely software based. This software is
installed on normal computers, or on larger scale at server environments and virtual machines.
2. RPA emulates human execution: RPA performs tasks on a computer like a human does; opening
applications, logging in with an account, and copy/pasting information.
3. RPA uses regular user interface: RPA works on the application windows visible to users, with the
same buttons, fields, and access as the user, but also speed limitations of these applications.
4. RPA is a non-invasive technology: RPA works on top of existing applications. There is no need to
rewrite legacy systems or integrate RPA with business-critical systems.
5. There is no need for complex coding: RPA vendors offer a software platform. This allows users
with process and subject matter expertise, but no coding knowledge, to automate the process.
6. RPA can be rapidly deployed: Depending on the process complexity and organisation maturity
RPA can be rapidly developed and deployed, and scaled based on demand.
7. Robots are managed by business users: Once in production, software robots are monitored by
business users with good understanding of the process and what the robot does.
Benefits of RPA

In essence, RPA seeks to minimise errors caused by humans (L. P. Willcocks & M. C. Lacity, 2016). The
most named benefit of RPA is cost reduction, often in the form of Full-Time Equivalent (FTE’s) (Asatiani
& Penttinen, 2016; Devanney et al., 2016; Fung, 2014; Holder, Khurana, Harrison, & Jacobs, 2016; L. P.
Willcocks & M. C. Lacity, 2016). The benefit of cost-reduction is often linked to viewing RPA as an
alternative to outsourcing (Asatiani & Penttinen, 2016; Holder et al., 2016; Vedder & Guynes, 2016b;
L. P. Willcocks & M. C. Lacity, 2016).
Other benefits are named as well:
 Better data collection, cleansing and analysis across information systems, that can improve
decision making (Fung, 2014; Holder et al., 2016);
 Allowing automation without requiring coding skills and interfering with existing applications
(Slaby, 2012).
 Improved quality and control (Vedder & Guynes, 2016b);
 Increased IT service repeatability, predictability and reduced risk (Fung, 2014);
 A focus on servicing customers and their markets, increasing customer satisfaction and lowering
turnover rates (Devanney et al., 2016).
These benefits resemble automation benefits and are like what Willcocks & Lacity (2015; 2015a;
2015b, 2015c, 2015d; 2015e) describe based on their case studies. However, they add a benefit from
the viewpoint of human workers: letting software perform the repetitive and dreary tasks, so humans
can focus on more interesting tasks (L. Willcocks & M. C. Lacity, 2016). Waytz & Norton (2014) add that
people will more easily accept robots doing repeated, mundane tasks, instead of working with
emotion-based tasks, thus making RPA easier to accept than certain other automation techniques.
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Viable tasks for RPA

The basic criteria to assess the viability of a task for RPA are quite well aligned within all the studies.
These criteria are: (1) high transaction volumes, (2) high value transactions, (3) stable environment,
and (4) unambiguous business rules (Asatiani & Penttinen, 2016; Fung, 2014; Holder et al., 2016; L. P.
Willcocks & M. C. Lacity, 2016). Fung (2014) adds that processes with the need of accessing multiple
systems and processes prone to human error increase the viability of RPA. Willcocks & Lacity (2016)
share this experience, and add the positive effects of a higher process maturity level (L. P. Willcocks et
al., 2015a). However, they also emphasize that companies should develop their own criteria for
assessing automation potential (L. P. Willcocks, Lacity, & Craig, 2017). Waytz & Norton (2014) studied
process automation from a psychology of acceptance viewpoint, and state that repetitive, mundane
tasks are more easily to be accepted, than emotion-based tasks.
Risks and challenges of RPA

The risks and challenges of RPA provide more diverse viewpoints than the benefits. Fung (2014) lists
job losses, requirements of re-training employees, lack of human touch in services, increased
unawareness of potential danger, and costly deployment as challenges. Both Vedder & Guynes (2016b)
and Varghese (2017) emphasize on the risks of botsourcing on human labour, naming job losses and
the requirement, but possible inability, of re-training employees. However, as RPA is often used as a
form of replacing outsourcing (Varghese, 2017), these risks are not always relevant. Waytz & Norton
(2014) add challenges in accepting seemingly emotion-based tasks by users, even if the process can be
broken down into unambiguous business rules.
Holder et al. (2016) consider the challenges from a legal point of view. They theorise about legal risk
questions like: (1) “Who has control over the intellectual properties robots handle and generate?”, e.g.
copyrights, and (2) “Who has the responsibility if the robot fails?”. The answers to these questions,
however, are left for future research.
Willcocks & Lacity (2016) do not explicitly name risks in their work. They do however cover some
mitigation aspects: Taking IT onboard as early as possible, getting support from management, and
being careful but open with internal communication.

2.3 Summary
RPA involves task bots that operate on the presentation layer to fully automate a task performed by
humans. It is an emerging form of automation, and closely related to IT outsourcing. RPA and IT
outsourcing share aimed benefits like cost reduction, focus on core competences, increased flexibility,
and improved service quality. However, each technique provides differentiating benefits. With RPA,
these benefits are related to those of automation, like error reduction and replacement of mundane
tasks. With IT outsourcing, these benefits are related to access to new skills, resources, technologies
and markets.
Both RPA and IT outsourcing are most viable when tasks are standardized and streamlined, and have
a stable environment with low variance. With RPA, the most viable tasks are high-volume, repetitive,
mundane tasks. With IT outsourcing, any IT services that could be internally provided can be
outsourced.
The shared challenges of RPA and IT outsourcing is in dealing with personnel loss, employee retraining,
both customer and employee acceptance, and legal issues. IT outsourcing additionally has the risk of
partnership quality, e.g. the risk of supplier opportunism, capabilities, difference in perception and
targets.
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Chapter 3 Theoretical background ITIL
The previous chapter showed that a stable environment is necessary for RPA. This chapter describes
the theoretical background and core concepts of Incident management and request fulfilment, used
as constructs for a stable IT Infrastructure Service environment. It describes the IT Service management
framework ITIL, service operations, incident management and request fulfilment.

3.1 ITIL and service operations
IT Infrastructure Library

The IT Infrastructure Library (ITIL) is a Best Practice approach to IT Service Management. It was
developed by the UK Cabinet Office and is currently owned by AXELOS. It is commonly used and is a
de-factor standard in many businesses. So even though it has not been scientifically grounded, it is
addressed in this study, as it shapes practice. The latest update, and the version used in this thesis is
ITIL v.3. ITIL advocates that IT services are aligned to the needs of the business and support its core
processes. It can help individuals and organizations use IT to realize business change, transformation
and growth (AXELOS, 2017).
The ITIL lifecycle consists of five distinct stages:
1. Service Strategy: Defining an IT service strategy that operates effectively within its business
context.
2. Service Design: Designing IT services into fully supported environments, meeting an
organization’s current and future business needs.
3. Service Transition: Managing service change efficiently from one state to another.
4. Service Operation: Delivering IT to meet agreed service levels.
5. Continual Service Improvement: Identifying opportunities for improvement in each stage of the
ITIL lifecycle.
Service operations

In the operational stage the service, considered in strategy, put together in design, and rolled out in
transition, starts to deliver the benefits that the business requires. The purpose is to deliver the IT
service at the level that was agreed upon (SLA’s), within the agreed budget. It includes the activities
and technology used to deliver the service (Gallacher & Morris, 2012).
Service operation has five processes to provide an overall IT support structure (OpenCampus, 2017):
1. Event management: Manages events throughout their lifecycle. This lifecycle includes
coordination activities to detect and understand events, and determine control actions. Not all
events are incidents. Many are a conformation that a component is functioning properly.
2. Incident management: Restoring unexpectedly degraded or disrupted services to users as
quickly as possible, to minimize business impact.
3. Problem management: Root cause analysis to determine and resolve the underlying causes of
incidents, and proactive activities to detect and prevent incidents from occurring.
4. Request fulfilment: Managing service request throughout their lifecycle from request to
fulfilment.
5. Access management: Granting authorized users access to a service and denying access to nonauthorized users.
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3.2 Incident management
Definition and basic concepts

An Incident is an unplanned interruption to an IT service, or reduction in the quality of an IT service.
The objectives of the incident management are to ensure that all incidents are efficiently responded
to, analysed, logged, managed, resolved, and reported upon. Restoring the service or improving the
quality to meet SLA’s resolves the incident. The cause of the failure is part of problem management.
This separation ensures minimal impact on business operations (Gallacher & Morris, 2012).
Incident management knows some basic concepts (Gallacher & Morris, 2012):







Service desk: The point of contact for users of any aspect of the IT service.
Timescales: The capture of time. Service management tools should measure how long it takes to
log and escalate an incident, how many incidents are resolved and how long support teams take
to respond to and fix incidents. Service Level Agreements (SLA’s), Operational Level Agreements
(OLA’s), and supporting contracts define measurable target clocks.
Incident models: Incident templates with necessary steps to resolve common incidents.
Major Incident: Defining an incident as major, when it has severe impact on the business, so it
can receive special attention.
Incident status: The tracking of incidents through their lifecycle, with status definitions to
facilitate process tracking. Typical statuses are:
o Open: The incident has been identified and logged.
o Assigned: The incident has been sent to a support team, but not assigned to an
individual.
o Allocated/In progress: An individual has been assigned to the incident.
o On hold: Used to stop target clocks, as the service provider cannot further resolve the
incident without the user or customer.
o Resolved: Indicates that the service provider has completed resolving the incident, but it
has not been confirmed by the user or customer.
o Closed: Indicates that the incident is over to the user’s satisfaction.

Process flow

Within the lifecycle of an incident a process flow can be identified, as can be seen in appendix 3. This
process flow contains nine steps (Gallacher & Morris, 2012):
Step 1: Incident identification: This step entails the identification of an incident. Incident management
is a reactive process. It should be known that an incident has occurred, before it can be resolved.
Monitoring tools can be used to identify failures before the user notices, or they can be identified by
users contacting the service desk.
Step 2: Incident logging: Adding relevant information about the incident to the incident record
through its lifecycle. Typical incident records include: category, impact, urgency, priority, date and time
of every update, user contact details, symptoms, etc.
Step 3: Incident categorisation: Categorizing the incident, following a simple (multilevel) categorizing
structure. E.g.: The location, service, system and application impacted, or application, database, server
and disk drive impacted.
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Step 4: Incident prioritization: Prioritizing the incident, to ensure the most important incident is dealt
with first. Priority can be defined by business impact and urgency. Sometimes special or more senior
users are given priority, that can be formally recognized as a golden service level. Table 4 shows
possible priority levels and their target resolution time.
Table 4: Priority level and target resolution

Priority level
Critical
High
Medium
Low
Planning

Target resolution time
1 hour
8 hours
24 hours
48 hours
Planned

Step 5: Initial diagnosis: The initial diagnoses, and if possible resolve, of the incident by the service
desk. A known error database, incident models or any diagnostic tool can be used to assist in the
diagnosis. If the service desk is unable to resolve the incident, the diagnosis will identify the
appropriate support team for escalation.
Step 6: Incident escalation: Escalation is the passing of the incident to another group. ITIL
differentiates two forms of escalation: functional and hierarchic:



Functional escalation: Passing the incident to the next support level, containing a higher level of
technical knowledge. This is done when more knowledge is required to timely solve the problem.
Hierarchic escalation: Passing the incident to the next level of management, containing a higher
level of authority. This is done when the incident has high business impact to inform the manager,
or whenever there is disagreement among the support groups.

Step 7: Investigation and Diagnosis: Determining what has happened and how the incident can be
resolved.
Step 8: Resolution and Recovery: The testing of potential resolutions to ensure they resolve the
incident completely, without side-effects.
Step 9: Incident Closure: Verifying if the incident has been resolved according to the user. This to
prevent the apparent resolution from a technical perspective, while the user is still experiencing
difficulties.

3.3 Request fulfilment
Definition and basic concepts

Request fulfilment is the process for handling requests for standard services, equipment, or
information. These requests are often standard, low-risk and common changes. They can be handled
by the service desk or second-line support teams, without having to go through the service transition
process. The steps required to fulfil the requests are defined. The objective is to provide efficient
fulfilment of simple requests, with minimal bureaucracy while ensuring required authorisation.
The scope of request fulfilment can vary between organisations; it can contain any request that can be
standardised. However, some organisations may use the incident management process to handle
requests (Gallacher & Morris, 2012).
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Request fulfilment knows some basic concepts (Gallacher & Morris, 2012):




Change/request models: A set of predefined steps for use in a commonly occurring set of
circumstances, allowing changes to be handled consistently in an agreed manner.
Service requests: All opportunities to provide the user with something they have asked for, and
the request fulfilment process is sued to handle them.
Request status: The tracking of requests through their lifecycle, with status definitions to facilitate
process tracking. Typical statuses are:
o Open: The request has been identified and logged.
o Assigned: The request has been sent to a support team, but not assigned to an individual.
o In progress: An individual has been assigned to the request.
o Pending: Waiting for approval, additional information or availability.
o Closed: Indicates that the incident is over to the user’s satisfaction.

Process flow

Within request fulfilment a process flow can be identified, as can be seen in appendix 4. This process
flow contains 8 steps (Gallacher & Morris, 2012):
Step 1: Receive request: This step entails the identification of a request. The requests are received by
the service desk through several forms of communication, like a web interface, phone call or e-mail.
The request is then identified as either a request, incident, or request for change.
Step 2: Request logging and validation: Checking if the request is valid and adding relevant
information about the request to the request record.
Step 3: Request categorisation: Categorizing the request, following a simple (multilevel) categorizing
structure.
Step 4: Request prioritization: Prioritizing the request, to ensure the most important request is dealt
with first.
Step 5: Request authorisation: Checking if the user has the appropriate authorisation for the request,
as defined in the service design stage.
Step 6: Request review: Determining if an escalation is required or a request model can be used.
Step 7: Request execution: Fulfilling the request of the user by granting access to the services,
equipment, or information.
Step 8: Request closure: Verifying if the incident has been resolved according to the user.

3.4 Summary
Incident management and Request fulfilment are constructs of a stable IT Infrastructure Service
environment. Incident management entails solving the unplanned interruption to an IT service, or
reduction in the quality of an IT service. Request fulfilment is the process for handling requests for
standard services, equipment, or information. Further in this thesis, cases based on these constructs
will be used to validate the framework.
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Chapter 4 Methodology
This chapter describes how the empirical part of the research in this study is carried out. First the
research setting is explained. Based on the research design, the empirical part is divided in two stages:
(1) developing the framework and (2) validating the framework. The data collection methods for each
stage is discussed, followed by their data analysis method.

4.1 Research setting
This research will be conducted at the case company Cunsult Co. , during a four-month internship at
operations. Cunsult Co. is a global professional service company, operating in 120 countries with
approximately 425,000 employees. Cunsult Co. provides a broad range of services and solutions in
strategy, consulting, digital, technology and operations. Operations provides infrastructure-, security, cloud- and business process services on behalf of clients (Cunsult Co. , 2017).
Cunsult Co. will contribute to this research by providing access to several resources and as a
representative of the environment. Cunsult Co. provides a large database, the Knowledge Exchange,
containing prior research conducted by Cunsult Co. , operating models and tools used in practice, and
other relevant documents. Furthermore, the interviews will be conducted with employees of Cunsult
Co. .

4.2 Data collection
The data collection methods used are: desk research and semi-structured interviews. Both primary and
secondary data sources are used, provided by the case company Cunsult Co. .
Developing the framework

First desk research is done. Internal documents and publications of Cunsult Co. are studied. These
documents contain readily available information, and applied best practices, about RPA in other
outsourcing processes. This information is composed by RPA experts based on experience in other
outsourcing environments such as banking, insurance and utilities.
To obtain in-depth information about RPA, semi-structured interviews are held. This interview method
is chosen as it provides structure to cover and codify key areas, but also provides flexibility to cover
other areas. The last interview held, 1D, is unstructured to identify important viewpoints of IT
Infrastructure Services on RPA. The interviews are held in Dutch or English, both in-person and over
Skype, based on what is most convenient for the interviewee. Participants have been chosen based on
judgement sampling. This is a sampling technique in which the sample is based on the researchers
own judgement (Sekaran & Bougie, 2016). This sampling method is chosen as only specific experts
have knowledge about the subject of RPA. The names of participants are not included for privacy
reasons.
The questions used for the framework development can be seen in appendix 5. Table 5 gives an
overview of the interview participants. The participants are experts in the field of RPA, employed at
Cunsult Co. , and directly involved in the development of RPA in other outsourcing processes.
Table 5: Interview participants framework development

Respondent
1A
1B
1C
1D

Function
Business Advisory Specialist
Business Advisory Senior Analyst
Tech Architecture Delivery Specialist
Cloud Migration & Imp. Delivery Senior Mgr.
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Validating the framework

The framework is tested by observing its application on cases of Incident management and Request
fulfilment. The validation of the framework is done in validation sessions. These sessions are done as
followed: First, an explanation of the framework and validation session is given. Second, participants
are asked to use the framework to identify the RPA potential of four real-life cases at their customer
organisations. The customer organisations are large multinationals operating in technology, beverages
and media. The customer organisations are not named due to confidentiality.
The processes used for incident management cases are:
 Process A: Add Central Processing Unit (CPU) to a virtual machine after monitoring that the
threshold has been reached.
 Process B: Add tablespace to database after receiving a database out of space alert.
The processes used for request fulfilment cases:
 Process C: Creation of a database.
 Process D: Creation of a host/virtual machine.
Finally, participants validate the framework on completeness, consistency, reliability, usefulness and
representation. The questions used to test and validate the framework can be seen in appendix 6.
Table 6 gives an overview of the participants. Participants have been chosen based on judgement
sampling, as only specific experts have knowledge about IT Infrastructure Services. The participants
are experts in IT Infrastructure Services and employed at Cunsult Co. . Respondent 2F is from an
external company, and was asked to validate the framework to decrease the Cunsult Co. bias.
Table 6: Participants framework validation

Respondent
2A
2B
2C
2D
2E
2F

Function
Cloud Transformation & Migration Consultant
Cloud Transformation & Migration Analyst
Cloud Transformation & Migration Consultant
Cloud Advisory Senior Manager
Cloud Transformation & Migration Manager
ServiceNow Consultant

4.3 Data analysis
The data analysis will go through the steps of preparation and coding, before it gets analysed. First,
summaries and transcriptions of the interviews are made. The data collected is then codified, clustered
in sub-categories, and displayed in a coding scheme.
In the development phase the data from the literature review, interviews with RPA experts and
Knowledge Exchange form the input for developing the framework. The interview results can be seen
in appendix 7. This is combined with the data from the Knowledge exchange in a coding scheme, as
can be seen in appendix 8. Lastly, the data is analysed by comparing the different data for each subcategory and looking for patterns, relationships and contrasts. Based on these results the framework
is developed.
In the validation phase, the data from the validation sessions with IT Infrastructure Service experts
form the input for improving the framework. The interview results can be seen in appendix 9. The
coding scheme can be seen in appendix 10. Lastly, the data is analysed by comparing the different data
for each sub-category and looking for patterns, relationships and contrasts. Based on these results the
framework is adjusted to the specific needs of IT Infrastructure Services.
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Chapter 5 Practical application of RPA
This chapter describes the best-practices of RPA by the case company in other outsourcing
environments. First, context information is given, followed by a typical RPA process.

5.1 Context of RPA
The intelligence of RPA

One of the business needs especially important in IT Infrastructure Services, is how well new
technology can integrate with legacy systems and infrastructure (Lamphen, 2017). Legacy systems are
outdated computer systems, programming languages or applications that are used instead of possible
upgrades. For instance because redesign would be too costly (Techopedia, 2017). This raises the
question of how intelligent RPA is and how able it is to deal with objects in different systems.
RPA is often viewed as an advanced desktop scraper. A regular desktop scraper can only replicate exact
recordings. With RPA however, you can also locate object fields. This means that if the position of the
field changes, RPA still works. However, it does not know what is inside of the field. Hence, if the input
of the user is invalid, it will not be recognised by RPA. This capability is similar with other automating
tools, however RPA provides a user friendly environment compared to these tools.
“There is a tool like Ensable …You can also do screen scraping with that. Only then you have all
kind of languages that you need to understand, so you need knowledge of the tool. So RPA
tools, like BluePrism and Automation Anywhere, are nothing more than an Ensable solution,
but with a shell over that allows people without programming skills to easily automate.”
Object recognition is done by Cognitive Intelligence (CI) or Artificial Intelligence (AI). Depending on
how advanced the technology is, CI enables systems to sense, comprehend, act, and learn. In literature
RPA and CI are displayed as separate technologies. In practice however, this is not as much of a
separation. Both technologies can complement each other, and some RPA vendors have integrated AI
in their RPA tool. However, capabilities are limited.
“AI is often the next step to involve. It can often work together. For example, a chatbot that
helps a customer. If a customer needs help, a chatbot can guide them and insert the data of
the request. Sure, it could be completely done with AI, but you have to take the investments
into account.”
Both techniques have a unique offer. RPA offers an uncomplicated way to automate, whilst AI offers
the ability to sense, comprehend, act and learn. The combination of both technologies is called
Intelligent Automation, as displayed in figure 6.

Figure 6: Intelligent automation, altered from Internal document: RPA_IA p. 6 (2017).
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The extend as to which RPA can recognise different objects depends on the capabilities of individual
vendors and tools. Within the RPA landscape there are several vendors: Kyron Systems, Softomotive,
Kofax Kapow, NICE, BluePrism, UiPath, Redwood, WorkFusion, Thoughtonomy, Openspan and
Automation Anywhere. However, within the case company some vendors have a dominant role:
“There are several software alliances within Cunsult Co. . This has to do with our organization:
what is in demand? In what tool are we going to train people? A small player would not be
smart.“
The most used vendor tools are Automation Anywhere, BluePrism and UiPath. For these vendors the
capabilities in relation to product features, ease of implementation, security, technical architecture,
automation risk and performance and stability are listed in appendix 11.
Roles in RPA

In the RPA project, several functions are important: The steering committee, project lead, Process and
IT experts, the automation solution or process architect and the automation developer. The
distribution of these roles is given in figure 7, where blue represents the client and grey the consulting
firm.

Figure 7: Functions in an RPA project.









Steering committee: Made up of high-level stakeholders who provide support and guidance on
company policy and objectives, budgets and resource allocation. They are responsible for the
continuous assessment of risk and compliance.
RPA Project leads: The manager responsible for leading the project. Responsible for engaging
analysts and experts and briefing the steering committee.
Process Experts: The process experts providing information and supporting the identification and
validation of processes.
IT Experts: The IT experts supporting the identification, information and validation of software
and hardware requirements.
Automation Solution/ Process Analyst: Identifies and assesses the RPA candidate processes and
develops RPA solutions for each process.
Automation developer: Develops and tests the Robotic Process solution.

RPA maturity

A typical RPA journey is adopted in phases of maturity, as organizations need time to adapt and build
capabilities.




First, RPA is explored. This phase is about demonstrating the feasibility, benefits and potential of
the technology.
Second, RPA matures and is formalized. This phase is about establishing an operating model
containing the governance mechanisms that allow to replicate and ramp-up.
Third and last, RPA is industrialized. This phase is about achieving efficiency at full scale, with a
consistent methodology for evaluation and automation of processes.
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5.2 The RPA process
RPA project overview

RPA is applied in finance, accounting, procurement, human resources and reporting. The names and
steps differ amongst experts, for instance the viability assessment is also named discovery or due
diligence. However, a typical RPA journey can be identified, as shown in figure 8.

Figure 8: Typical RPA journey.

It starts with a request from the customer. Either they, or consultants, have seen possibilities of RPA
and the customer indicates to be interested. Organizations can have multiple reasons for utilizing RPA,
and the goals of an RPA project are different for each customer.
“Goals are determined by the customer, with Cunsult Co. ’s advice. The customer’s goal is
leading, if feasible. Possible goals are reduction, growth or the desire to do more interesting
activities. “
In practice, there are several reasons for utilizing RPA:
 Quality & consistency: Elimination of human error and consistent application of process rules
and procedures.
 Greater compliance and auditability: Providing a full audit trial, with consistently applied
process rules.
 Increased productivity: Handling times are reduced, and processes can operate 24/7.
 Increased agility: Demand variation and peaks can be handled by scaling the virtual workforce
up or down.
 Competitive advantage: Enabling an operational excellence capability.
 Employee satisfaction: Eliminate monotonous, boring tasks, allowing individuals to focus on
more important tasks (E.g.: a teacher that can spend less time on administration and more time
on teaching).
 Increased value & Innovation: As employees are freed from boring work, they have more time to
focus on creative, value adding, and innovative tasks.
 Operational cost reduction: Reduction of operational costs. This can be headcount reduction, or
growth without having to hire fresh staff.
When the journey begins, the process landscape is evaluated for automation opportunities. This is
done in form of a high-lever overview of the different processes within the organisation and their
volumes. Targeted opportunities are then further specified by looking at the activities, people and data
involved. The RPA potential is then validated against a set of evaluation criteria. Based on this
validation, processes are prioritised.
Prioritised processes are then automated and implemented in the company. It entails the creation of
an RPA operating model and the installation and configuration of the software robots. The operating
model contains the organisational structure, governance and methodology of RPA. The installation and
configuration contains a detailed process automation design, its development, testing and production
release. The RPA is then complete and ready to run. The running RPA solution should be monitored
and maintained.
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Viability

Once an automation request is recieved, processes are identified, validated and prioritised, as can be
seen in figure 9.

Figure 9: Viability

Identify: This is done in collaboration with process owners and process experts. Objective is to
understand the organisations strategical stakes, process view, process owners, source systems, key
performance indicators, and existing RPA experience. It results in a consolidated list of in-scope
processes and a shortlist of processes that have high potential for RPA, including descriptions and
interdependencies between processes.
Two approaches can be used to identify processes for automation:
1. By process: Analysing the value chain and processes to identify tasks where RPA can be applied.
2. By role: Analysing the work of selected roles to identify tasks where RPA can be applied.
Which approach is best suited depends on the scope. A process approach is for end-to-end process
optimisation, with impact on distinct functions and teams. The role approach is for focussed
optimisation of selected repetitive and administrative tasks, with impact on a single team or function.
Validate: Every process of the shortlist is reviewed with process owners and process experts. In-depth
information of the current process is gathered, the IT and operational environment are described,
benefits and pain points identified, an RPA solution is recommended, and the suitability for RPA is
confirmed. This results in an agreed outcome for automation. The process is defined as ready to
automate, enabler required or not suitable. For suitable processes, process detail cards are made for
every suitable process, as can be seen in appendix 12. Being critical and thoroughly in this stage is
especially important:
“People have a process that they have performed for a long time, but often they do not fully
consider all exceptions, details, or how the process can be improved. Is it really the process as
they tell us, is everything considered or can we improve on things?”
Prioritize: The list of pre-qualification processes is analysed in more detail to assess RPA suitability. For
the high potential processes, the quantitative and qualitative benefits and pain points are identified in
a benefit plan. Furthermore, pre-requisites are identified, like user access and required infrastructure.
Last, a heatmap is generated, based on readiness and value, to prioritise RPA processes for
automation. Prioritised processes will then be automated and implemented.

23

Automation & implementation

To automate and implement an RPA solution, the process is analysed, a solution designed, build, tested
and deployed, as can be seen in figure 10.

Figure 10: Automation & implementation

Analyse: This phase builds on the information gathered in the validation phase. If necessary, the
automation solution analyst seeks further clarification and detail about the process, resulting in a
Refined Process Assessment. The automation flow of the recommended RPA solution is broken down
to key-stroke level, resulting in a Process Definition Document containing the requirements for design.
Design: Based on the Process Definition Documents, a structure of the automation solution is
designed. Reusable components are incorporated to maximise object reusability and minimise
development effort, resulting in a Solution Design Document.
Build: Based on the Solution Design Document, the automation developer automates the RPA solution
using the chosen RPA tool. The RPA tools can be from different vendors, with different capabilities.
Required software is installed, the software robot is configured, and required system access is granted.
The process and IT experts provide scenarios and data sets for testing.
Test: First, a System Integration Test is done. Developers perform end-to-end tests of the automation
flow. Second, a User Acceptance Test is done. Process experts perform user testing. In both cases
defects are resolved and retested, before moving on to the next phase.
Deploy: In this phase, the automation solution is moved to production environment. An operations
handbook is made that provides instructions, information and advice on running of the automation
solution in normal daily operations.
Risk & compliance: During automation & implementation, risk and compliance are continuously
monitored by the steering committee. Formal governance aspects of RPA are: Program-, technical-,
vendor-, knowledge-, and operational governance, with no specific risks for RPA. These risks can be
managed with regular governance mechanisms, like alignment of key stakeholders and IT controls.
Some of the tools have built-in governance mechanisms to mitigate these risks, offering compliant
processes with instruments for control and governance.
On the subject of relational governance and change management opinions differ. Respondent C
mentions that it plays no role at all in RPA, whilst respondent D thinks that it plays a crucial role.
Noticeable is that the goal of the project, and whether people agree with it plays a role. Furthermore
people tend to be sceptical towards RPA.
“If you say: “we are going to make your work easier, you have to administrate less.”, people
are usually happy… Resistance not as much, although sometimes people are sceptical. Is it even
possible? I do not believe in it. If we show that it works, it will be solved quickly.”
In practice, the scepticism is tackled with a Proof of Concept and/or Pilot, and the resistance by clear
communication with the customer to ensure it will not become sole FTE reduction.
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Maintenance

Once the RPA solution is deployed, the RPA solution runs in production. The RPA solution is monitored
and supported by a dedicated RPA employee or department. Who is responsible depends on the
selected operating model. The operating model displays the way the RPA solution is managed within
the organisation. There are three operating models: divisional, federated and centralised, as can be
seen in figure 11:

Figure 11: RPA operating models.






Divisional: RPA capability is established in a specific division. Monitoring and support is done by
the business function that has been automated.
Federated: RPA capability is established in an RPA function. The RPA function provides a
standard platform for RPA, whilst the business functions remain responsible for monitoring and
support.
Centralised: RPA capability is established in a central RPA unit. The RPA unit provides a standard
platform, and is responsible for monitoring and support.

5.3 Summary
Within IT Infrastructure Services, it is especially important how well RPA can deal with legacy systems.
RPA by itself is considered as an automation tool, lacking the ability to sense, comprehend, act, and
learn. This is dependent of how well AI solutions are, or can be, integrated within the different RPA
tooling.
Within other outsourcing environments the application of an RPA project is done in steps. Even though
the names and steps differ amongst experts, general RPA phases can be identified. The phases are
those of viability, automation & implementation and maintenance.
For decision making, different levels of information detail are desired at different stages. For each step
in the process a further level of detail is required. For automation & implementation, detailed
information, for instance the process at a key-stroke level, is desired. When discovering the viability
however, less detailed information is desired. It is not time-efficient to analyse all processes of an
organisation in-depth, so processes should be filtered. Hence, the framework will focus on parsimony
of criteria instead of a detailed analysis. This allows organisations to quickly asses automation
potential, whilst still allowing to describe processes in more detail once they are deemed viable.
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Chapter 6 Developing the framework
This chapter explains the developed framework. First, the initial selection criteria are given, followed
by the dimensions of the framework, how these are measured, and how these are visualised.

6.1 Findings
Initial selection criteria

In chapter 2.2 the initial selection criteria, derived from literature, are named. Table 7 shows these
identified selection criteria.
Table 7: Selection criteria from literature.

Nr.
1

Criteria
High transaction volumes

2

High value transactions

3

Stable environments

4

Unambiguous business rules

5
6
7
8

Multiple systems involved
Prone to human error
Process maturity level
Repetitive, mundane tasks

Source
(Asatiani & Penttinen, 2016; Fung, 2014; Holder et al., 2016;
L. Willcocks & M. C. Lacity, 2016)
(Asatiani & Penttinen, 2016; Fung, 2014; Holder et al., 2016;
L. Willcocks & M. C. Lacity, 2016)
(Asatiani & Penttinen, 2016; Fung, 2014; Holder et al., 2016;
L. Willcocks & M. C. Lacity, 2016)
(Asatiani & Penttinen, 2016; Fung, 2014; Holder et al., 2016;
L. Willcocks & M. C. Lacity, 2016)
(Fung, 2014)
(Fung, 2014; L. Willcocks & M. C. Lacity, 2016)
(L. Willcocks, M. Lacity, & A. Craig, 2015)
(Waytz & Norton, 2014)

In practice, the selecting of feasible processes is done uniformly for each sector. This means that no
context-specific requirements are considered. What matters for selection criteria are the technical
limitations of RPA and how processes fit within these criteria. For instance, RPA cannot handle
complicated decisions, but requires it to be rule-based.
“The kind of process or sector does not matter that much. It is about simple processes that are
done by an operator with normal decision-making. “
Furthermore, automation with RPA remains a business decision. Thus, the benefits should outweigh
the costs of implementing and running of RPA, compared to not automating or different automation
techniques.
“Other processes that are more difficult (e.g. more subjective decisions), or have to contribute
physically.. better solutions can be used for these.
This leaves indicators for the feasibility of automation and business benefits, as shown in table 8.
Table 8: Selection criteria from practice.

Nr.
1
2
3
4
5
6
7

Automation
Structured digital inputs and data
Rule based logic
Suitability of applications
Screen navigated between applications
Re-keying of data between applications
Reconciliation between systems
No frequent process change

Nr.
8
9
10
11
12
13
14

Business benefits
High volumes
High standardisation across the business
Amount of FTE working on the process
Significant manual effort from FTE
High human error likelihood/impact.
Low system and application complexity
Low process complexity
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Final selection criteria

When synthesising the different criteria from literature and practice, nearly all of the criteria from
literature are saturated in practice:






High transaction volumes equals high volumes.
High value transactions equals the amount and effort of FTE working on the process.
Stable environment equals no frequent process change.
Unambiguous business rules equals rule-based logic.
Multiple systems involved is captured by the screen navigation, re-keying and reconciliation of
data between applications and the suitability of applications.
Prone to human error equals high human error likelihood/impact.
Process maturity level equals standardisation across the business.




However, literature also describes repetitive, mundane tasks as an indicator for RPA feasibility, whilst
not being saturated in practice. Practical criteria on the other hand add the need for digital inputs and
data, low complexity of the process, and low complexity of the system and application landscape.
Noticeable is that not all criteria are strictly for the feasibility of automation or business benefits. Some
of the criteria listed under automation are actually an indication of business benefits, and are not
uniquely distinctive. Re-keying of data, dealing with multiple systems and reconciliation of systems are
part of the manual effort indicator. Furthermore, having multiple systems involved is an indication of
the manual effort, but also one of configuration complexity.
To make a clear discrimination, feasibility for automation is renamed as technical feasibility, containing
only the technical limitations of RPA in dealing with virtual processes and rule-based decision making.
This results in the framework of final selection criteria, as displayed in table 9.
Table 9: Final selection criteria

Nr.
1
2
3
4
5
6
7
8
9
10
11

Criteria
Technical feasibility
Virtual
Rule-based
Business benefits feasibility
Stable
Volumes
Standardisation
System complexity
Process complexity
FTE
Manual effort
Human error
Mundane tasks

Description
The process is mostly virtual
Rule based judgement, low volume of exceptions
No frequent application/process change
High transaction volumes
High standardisation across the business
Low system and application landscape complexity
Low process complexity
Significant amount of FTE working on the process
Significant manual effort from FTE’s performing the process
High human error likelihood/impact
The task is considered mundane
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6.2 Measurements
The aim of the framework is to provide insight on what processes are most viable for RPA. Therefore
the selection criteria should be made measurable, allowing to score processes on criteria and
differentiate them in order of suitability. Hence, comparable scales should be developed to indicate
the score of a process on each criterion.
The scale should be sufficiently discriminating, allowing process and IT experts to distinguish between
services. However, measurements do not have to be exact at this stage as it entails a preliminary scan.
The scale chosen to score the constructs is a five-point itemized rating scale. The five-point scale allows
sufficient discrimination, whilst the parameters aid in consistently defining the viability score. The
following section will discuss the parameters and corresponding value of the various criteria.
Virtual

RPA is a virtual workforce, and thus can only handle virtual processes. A virtual process is one that is
on or simulated on a computer or virtual machine, without requiring physical manipulation (MerriamWebster, 2017). This requires the process to have both a virtual trigger, and use virtual data to be
suitable for RPA. Table 10 depicts the corresponding value of the parameters. For example: when the
process is mostly digital, but has some physical parts, it will receive the value 4.
1. In what degree does the process have virtual triggers and steps?
Table 10: Virtual measures.

Parameter
The process is highly virtual, 90-100%
The process is moderately virtual, 70-80%
The process is mostly physical, < 50%

Value
5
4
3
2
1

Rule-based

RPA, by itself, is not that intelligent. The software bot must be explicitly configured to perform the
necessary actions to replicate a process or functionality. This requires a process to be rule-based, with
limited exceptions and without the need for cognitive or human judgement. Table 11 depicts the
corresponding value of the parameters. For example: when the process requires a lot of human
judgement, it will receive the value 2.
2. In what degree is the process rule based, or based on human judgement?
Table 11: Rule-based measures.

Parameter
The process is highly rule based
The process is moderately rule based with some judgement
The process is based on human judgement

Value
5
4
3
2
1
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Stable

The frequency of changes justifies the effort of an RPA project. In A stable environment, the process
only has to be configured once, whilst if the process changes regularly the configuration has to be
updates regularly as well. Table 12 depicts the corresponding value of the parameters. For example:
when the process changes yearly, it will receive the value 3.
3. In what degree is the process expected to change?
Table 12: Stable measure.

Parameter
The process does not change within the next 2 years
The process changes moderately, every year
The process changes frequently, every month

Value
5
4
3
2
1

Volumes

The number of times the process is carried out in operation, the volume of the transactions, justifies
the effort of an RPA project. A high volume of transaction is an indication of something RPA can
outperform humans. Table 13 depicts the corresponding value of the parameters. For example: when
the process is carried out once a week, it will receive the value 2.
4. How frequently is the process carried out?
Table 13: Volumes measures.

Parameter
High volumes, the process is carried out multiple times each
day.
Medium volumes, the process is carried out multiple times
each week.
Low volumes, the process is carried out once a month or less

Value
5
4
3
2
1

Standardisation

How standardized the process is, is an indicator of process maturity and scalability across the
enterprise. Table 14 depicts the corresponding value of the parameters. For example: when the
process is highly standardized across the organization, it will receive the value 5.
5. In what degree is the process standardized across the organization?
Table 14: standardisation measures.

Parameter
The process is highly standardized
The process is moderately standardized
There is no standardization

Value
5
4
3
2
1
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System complexity

The complexity of the system and application landscape indicates the effort of configuring RPA. A
system is considered complex when it is composed of many interconnected parts that prevent a person
from understanding it (Flood & Carson, 2013). The more complex the landscape is, the less suitable it
is for RPA. Table 15 depicts the corresponding value of the parameters. For example: when the system
is slightly complex with 4 applications, it will receive the value 4.
6. How complex is the system and application landscape?
Table 15: system complexity measures.

Parameter
The system and application landscape is not considered
complex, < 5 systems and applications involved
The system and application landscape is moderately complex,
between 10 - 20 systems and applications involved
The system and application landscape is highly complex, > 40
systems and applications involved

Value
5
4
3
2
1

Process complexity

The complexity of the process indicates the effort of configuring RPA. A process is considered complex
when it is composed of many interconnected steps that prevent a person from understanding it (Flood
& Carson, 2013). The more complex the process is, the less suitable it is for RPA. Table 16 depicts the
corresponding value of the parameters. For example: when the process is highly complex with 50 steps
involved, it will receive the value 1.
7. How complex is the process?
Table 16: Process complexity measures.

Parameter
The process is not considered complex, < 10 steps involved.
The process is moderately complex, 15-20 steps involved
The process is highly complex, > 25 steps involved.

Value
5
4
3
2
1

FTE

The amount of FTE working on the process is an indication of the impact of the RPA solution. A high
amount of FTE indicates a significant impact, whilst a low amount indicates a small impact. Table 17
depicts the corresponding value of the parameters. For example: when the amount of FTE working on
the process is moderately high, it will receive the value 4.
8. What amount of FTE is involved in the process?
Table 17: FTE measures.

Parameter
High amount of FTE working on the process, >5%
Medium amount of FTE working on the process, 2-3 %
Low amount of FTE working on the process, <1%

Value
5
4
3
2
1
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Manual effort

The manual effort required for the process is an indication of the impact of RPA. A significant effort
displays a high potential for RPA, whilst minimal effort displays minimal potential for RPA. Table 18
depicts the corresponding value of the parameters. For example: when the manual effort of FTE
working on the process is moderately low, it will receive the value 2.
9. What FTE effort is involved in performing the process?
Table 18: manual effort measures.

Parameter
Significant effort, > 2 hours
Moderate effort, 30 minutes – 1 hour
Minimal effort, < 10 minutes

Value
5
4
3
2
1

Human error

RPA works as configured, and makes no human errors like inconsistency or typos. Hence, the likelihood
and impact of human errors indicates potential for RPA. Table 19 depicts the corresponding value of
the parameters. For example: when the risk is moderate, it will receive the value 3.
10. How big is the likelihood and impact of human error of the process?
Table 19: human error measures.

Parameter
Significant risk of human error, high likelihood or impact
Moderate risk of human error, moderate likelihood or impact
Minimal risk of human error, low likelihood or impact

Value
5
4
3
2
1

Repetitive, mundane tasks

When the process is considered mundane, employees will easier accept automation and RPA.
Mundane tasks are tasks that are considered boring or burdensome by the executing professionals. An
example are doctors that must do a lot of administration after treating a patient. Table 20 depicts the
corresponding value of the parameters. For example: when the process is considered highly mundane,
it will receive the value 5.
11. How mundane is the process?
Table 20: mundane tasks measure.

Parameter
The process has a high number of mundane tasks
The process has a moderate number of mundane tasks
There process is not mundane at all

Value
5
4
3
2
1
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6.3 Visualization
In the previous paragraphs the content of the developed framework is described. The goal of the
framework is to provide more insight in what processes in IT Infrastructure Services are feasible for
RPA. A visualisation of the framework is therefore desired. The proposed visualisation is twofold: A
comparison of processes for each criterion and a prioritisation of processes.
Process comparison

Processes should be visualised based on their score for each criterion. This will provide insight on how
each process scores in accordance to the criteria, enabling discussion for improving the feasibility of
the process. The visualisation method deemed most fit is that of a bar-chart. This visualisation method
can be seen in figure 12.

5
4
3
2
1
0
Virtual
Process A

Rule-based
Process B

Stable
Process C

Figure 12:Example visualisation of the process comparison.

Process prioritisation

Next to scoring processes for each criterion, processes should be prioritised. This will provide insight
on how the processes compare to one another, help to decide what processes should be automated,
and according to what order. Simply ranking processes based on their total score is not sufficient, as
the business benefits would dominate the automation feasibility criteria. Instead, a comparison should
be made on both categories. Hence, a matrix is proposed, where the mean score for each category
determine the position in the matrix. Furthermore, a heat-map pattern is proposed, where the colour
helps visualise suitability. This visualisation method can be seen in figure 13.

Figure 13: Example visualisation of the process prioritisation.
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Chapter 7 Validating the framework
This chapter describes the results of the validation sessions on the proposed framework by IT
Infrastructure Service experts. First the results of the validation sessions are described, followed by
the proposed iterations to the framework and the validation of the design science process.

7.1 Results
The scores given by respondents are displayed in appendix 9. The average scores of the processes for
each criteria are displayed in figure 14.

6
5
4
3
2
1
0

Process A: adding CPU

Process B: adding tablespace

Process C: create database

Process D: create host

Figure 14: Visualisation of the process comparison.

The prioritisation of the processes is displayed in figure 15. Noticeable is that the different processes
have the same prioritisation score. This might be because they are intuitively promising processes.

Figure 15: Visualisation of the process prioritisation
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The answers to the validation sessions are listed in appendix 9 and 10.2 . A summary of the answers is
given in table 21.
Table 21: Findings of the validation sessions.

Measure
Completeness

Consistency

Reliability

Usefulness

Representation

Answer
 Respondent A considers the framework complete and says that the
framework touches all relevant aspects like complexity, the amount of the
process that is virtual, and the task itself.
 Respondent B considers the framework as complete.
 Respondent D misses a question about lead time of the process and
business impact.
 Respondent E says that a question about time-to-market reduction could
be added, but acknowledges this is hard to measure. Another question is
that of the impact of infrastructure legacy on RPA effort.
 Respondent F mentions that the framework gives a lot of insight with little
questions and is mostly complete, but mentions that a question about the
business impact or importance of risk due to regulation should be added.
 Respondent A and B consider the framework consistent, with clear
parameters.
 Respondent C and D mentioned that a clear demarcation of the process is
required to give a consistent judgement on the criteria.
 Respondent E thinks the last question is too subjective and dependant on
the audience.
 Respondent F mentions that it is difficult to judge process change, but
thinks the parameters are clear.
 The respondents deem the framework to be reliable, but stress that this
has to be tested in quantitative research.
 Respondent F mentions that test questions could be added to increase the
reliability.
 Respondent A thinks the framework is useful to identify simple tasks that
are viable for RPA automation as an alternative to outsourcing.
 Respondent B thinks that the framework can be used within IT
Infrastructure Services and calls it useful.
 Respondent C mentions that the processes used to assess the framework
are relevant for customers and that the criteria used within the framework
are relevant.
 Respondent E mentions that the questions resemble those of an
outsourcing business case, hence does not consider it innovative.
Respondent F however think that the logic and simplicity of the framework
is an asset.
 Both respondent D and E think the framework is useful.
 Respondent A thinks the visualisation is clear, especially on the business
impact.
 Respondent B and F thinks the visualisation looks good with a clear
visualisations of the criteria for comparing processes and a nice overview of
processes all together.
 Respondent C and D think the representation is good.
 Respondent E mentions his expectations of the different processes in
relation with the visualisation. And as such that the visualisation that
compares processes might not be relevant for the given cases.
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7.2 Proposed iterations
It can be stated that the respondents agree that the framework is valid. The respondents consider the
framework mostly complete for the context of IT Infrastructure Services. They consider that questions
about lead-time and business impact are missing, whilst these are considered especially important in
IT Infrastructure Services. IT infrastructure enables business to run. Downtime can have a severe
impact on the business, even though the process itself does not require much manual effort and as
such would appear not feasible. Hence, questions to measure the lead time of a process and the
possible impact on the business should be added.
The framework is considered consistent by the respondents and is deemed reliable. A clear scope for
the to-be automated processes should be ensured before using the framework. The different
parameters are clear when it comes to distinguishing between value’s. It is noticeable however, that
mistakes were made when given scores for a criteria. When a high feasibility was meant, a low score
was given, and vice versa. This can indicate that the visualisation of the relation of the score to RPA
suitability in the framework questions could be improved. Hence, a visual indication for the scores
should be added. This can be done by simply adding ‘highly feasible’ in green above the five value, and
‘not feasible’ in red underneath the one value.
All respondents deem the framework useful, with clear visualisation. The framework can be used by
Cunsult Co. to address the feasibility of process for RPA. Even though one respondent mentions the
questions resemble those of a business case, the external respondent thinks that this logic is the power
of the framework: to reveal and not forget the obvious. The information can strengthen the business
case and help convince organisations to redesign processes to increase. Hence, no alterations to the
visualisation are proposed.

7.3 Process validation
The research design used in this thesis is Design Science (Hevner et al., 2004). Within this research
design seven guidelines are established to support researchers, as shown in table 22. According to
Hevner et al. (2004): “Each of these guidelines should be addressed in some manner for design science
research to be complete.”. Hence, the guidelines are included in the evaluation.
Table 22: Design Science research guidelines, adopted from Hevner et al. (2004)

Guideline
1: Design as an Artifact
2: Problem Relevance
3: Design Evaluation
4: Research Contributions

5: Research Rigor

6: Design as a Search
Process
7: Communication of
Research

Description
Design-science research must produce a viable artifact in the form of
a construct, a model, a method, or an instantiation.
The objective of design-science research is to develop technologybased solutions to important and relevant business problems.
The utility, quality, and efficacy of a design artifact must be
rigorously demonstrated via well-executed evaluation methods.
Effective design-science research must provide clear and verifiable
contributions in the areas of the design artifact,
design foundations, and/or design methodologies.
Design-science research relies upon the application of rigorous
methods in both the construction and evaluation of the design
artifact.
The search for an effective artifact requires utilizing available means
to reach desired ends while satisfying laws in the problem
environment.
Design-science research must be presented effectively both to
technology-oriented as well as management-oriented audiences.
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Guideline 1: design as an artifact

The goal of design science research is to create a purposeful artifact that addresses an important
organisational problem (Hevner et al., 2004). The created artefact is a framework, more specifically a
decision model, for assessing the viability of a process for RPA. The artefact is developed by combining
academic literature with best practices and data from semi-structured interviews with RPA experts,
and is displayed in table 9. The organisational problem the artefact addresses is that of deciding on
RPA within the flexible IT infrastructure decision, as mentioned in paragraph 1.1 opportunity
indication.
Guideline 2: problem relevance

The relevance of design science research is with respect to the information management community.
To be relevant to this community, research must address the opportunities and problems faced by the
interaction of people, organisations, and information technology (Hevner et al., 2004). This research
addresses the opportunity of utilising RPA. It adds relevance by providing a framework that helps
people and organisations in the decision to utilise RPA.
Guideline 3: design evaluation

The utility, quality, and efficacy of a design artifact must be rigorously demonstrated via well-executed
methods (Hevner et al., 2004). The evaluation of the framework is done by observing the use of the
artifact in multiple projects of incident management and request fulfilment and validation sessions, as
described in paragraph 4.2 data collection.
Guideline 4: research contribution

As explained in paragraph 1.2 objective and scope of the thesis, the research has both theoretical and
practical relevance. From a theoretical perspective, the research adds insights on criteria for RPA
viability, specifically for the context of IT Infrastructure Services. From a practical perspective, a
framework is provided that can be used to identify the viability of RPA within IT Infrastructure Services.
The contribution of the latter has also been validated during the validation sessions.
Guideline 5: research rigor

Rigor is displayed by appropriately applying existing foundations and methodologies (Hevner et al.,
2004). The foundations used in this research is based on an exploration of journals that included
theories on RPA and IT Outsourcing, as described in chapter 2 literature review. Furthermore, several
methodologies of data collections where used with a clear description of both collection and analysis,
as described in chapter 4 methodology. Furthermore an external respondent was sought to decrease
the possible bias from only taking Cunsult Co. employees as respondents.
Guideline 6: design as a research process

The design science process is that of an iterative generate and test cycle (Hevner et al., 2004). Within
this thesis selection criteria where generated to create the model, later these criteria where tested in
a real-word application, and finally new suggestions to improve the framework where generated.
Hence, this thesis displays an iterative approach.
Guideline 7: communication of the research

The communication of the research is done throughout this thesis, with respect to different audiences.
The emphasis of the thesis is on the importance of the opportunity and the artifact. However,
additional background information of RPA and its utilisation is given to provide knowledge about the
context in which the framework can be applied. Furthermore, the selection criteria and measures are
described to provide management-oriented audiences with sufficient detail to use the framework
within their organisation. Lastly, more in-depth details are presented in concise, well-organised
appendices.
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Chapter 8 Conclusion
This chapter describes the main findings of the research. First the main and sub research questions are
answered, followed by the research limitations. Finally, recommendations for future research are
discussed.

8.1 Conclusion
This thesis researched how Robotic Process Automation (RPA) viability can be discovered in IT
Infrastructure Services. Within IT Infrastructure Services there is the flexible IT infrastructure decision,
as displayed in paragraph 1.1. The decision can be made between doing it yourself, automation (with
RPA) and IT outsourcing, with each technique offering both common and differentiating
characteristics.
RPA and IT outsourcing share aimed benefits like cost reduction, focus on core competences, increased
flexibility, and improved service quality. However, each technique provides differentiating benefits.
With RPA, these benefits are related to those of automation, like error reduction, improved quality
and consistency, greater compliance and auditability, improved productivity, and replacement of
mundane tasks. In addition to regular automation benefits, RPA provides a user-friendly layer that
empowers end-users to automate processes without requiring coding skills. With IT outsourcing, the
differentiating benefits are related to access to new skills, resources, technologies and markets. This
provides unique reasons to choose for either of these technologies within the flexible IT Infrastructure
decision.
Both RPA and IT outsourcing are most viable when tasks are standardized and streamlined, and have
a stable environment with low variance. This commonality would insinuate that processes viable for
outsourcing are also viable for RPA. Not all tasks can be automated with RPA however. RPA virtually
emulates humans, and thus cannot handle physical manipulation. Furthermore RPA lacks the ability to
comprehend and learn, and thus cannot deal with processes requiring human judgement. However,
as RPA solutions increasingly integrate with Artificial Intelligence solutions, this criteria might play less
of a factor in the future.
The shared risk and challenges of RPA and IT outsourcing is in dealing with personnel loss, knowledge
management, customer acceptance, employee acceptance, technical and legal issues. IT outsourcing
additionally has the risk of partnership quality, e.g. the risk of supplier opportunism, capabilities,
difference in perception and targets.
Within other outsourcing environments the application of an RPA project is done in steps of validation,
automation & implementation, and maintenance. Different levels of information detail are desired at
different stages, and enabling a rapid assessment of viability is desired.
This results in the selection criteria to discover RPA viability. These criteria are embedded in the
developed artifact, displayed in table 9. The framework distinguishes the domains of technological and
business benefits feasibility, with measures scaling from one to five. Considering the application of the
framework in four practical cases of incident management and request fulfillment, both incident
management and request fulfillment are considered equally feasible. With all four of the cases scoring
a four on automation feasibility and a three on business benefits feasibility. Furthermore, the
framework was validated for use in the IT Infrastructure Service environment. Improving the
framework with questions to measure the lead time of a process and the possible impact on the
business, and a visual indication for the scores.
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This framework can be seen as a first endeavour in discovering the viability of RPA in the IT
Infrastructure Services of different organisations. Whilst researchers have studied the benefits and
risks of RPA, they did not provide a structured approach in discovering viability in the environment of
IT Infrastructure Services. The framework can be used to discover the viability of RPA in IT
Infrastructure Services, and helps to gain insight on how to further improve this viability. The results
of this thesis helps to provide more insight in the feasibility of RPA, how these compare to IT
outsourcing, and when in the flexible IT Infrastructure decision RPA is a viable option.

8.2 Limitations & future research
Research limitations

The research conducted in this thesis is done to ensure that hallmarks of scientific research (such as
rigor, testability, and replicability) are met (Sekaran & Bougie, 2016). Nevertheless the research was
conducted in a fit time-period of four months, with limited resources. Hence, limitations to the
research can be identified.
The first limitation of the thesis can be found in the scope. The research focusses on RPA, instead of
other automation techniques and Artificial Intelligence. Whilst making the research purposively
focused and manageable within the given time-period, traditional automation is left unaddressed.
Furthermore, as RPA is a relatively new field of study with limited research, the possibility exists that
aspects are overlooked and that the framework is not exhaustive. Furthermore the framework can
deem a process fit for RPA, but does not indicate how it compares to other automation techniques.
The second limitation can be found in the data sources used. Both the internal documents and most
of the respondents are from within Cunsult Co. . This could have led to biases. It was aimed to decrease
this bias as much as possible. An IT Infrastructure Service expert with RPA knowledge was interviewed
in addition to RPA experts, and an external respondent was found to validate the framework. This is
done to offer different perspectives on the information. However, The number of external respondents
is limited. Involving more external respondents would decrease the bias and increase the validity of
the framework.
The third limitation can be found in the case selection. The cases where provided by Cunsult Co. . In
retrospect the case where selected because they seemed intuitively promising for RPA, which is in line
with the results. However, for the purpose of this study more divergent processes would have been
desired. This to make a clear distinction of processes that are and are not viable for RPA.
The last limitation can be found in the sample size of the research. The size provides limited
generalizability. This is especially true for assessing the viability of incident management and request
fulfilment, in which the results are only applicable on the targeted client organisations. Including
multiple cases and respondents would increase the generalizability.
Future research

Based on the information obtained during the research, and the limitations of the research, several
directions for future research are given.
First, research can be done to increase the generalisability of the research. Qualitative research can be
done within other IT Infrastructure Service environments to ensure that the framework is generalizable
and exhaustive. Furthermore, quantitative research can be done using the framework to assess the
viability of RPA within IT Infrastructure Services on a larger scope.
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Second, research can focus on the differences of automation techniques. Automation techniques vary
by their setup, running costs, features, and long term effects. RPA emerges as an easy to use
automation tool that initially provides low costs, but might contain higher running costs and undesired
long-term effects compared to other automation solutions like Ensable. This could mean that different
automation techniques are optimally used in certain environments. Hence, studying these differences
is important. Bygstad (2017) distinguishes between lightweight and heavyweight IT, that can be used
as possible constructs to differentiate automation techniques in this research.
Third and last, research can focus on the influence of Artificial Intelligence on RPA. RPA enables
automation based on business-logic, requiring structured data. With Artificial Intelligence techniques
this does not necessarily matter as it can deal with unstructured data and can find optimal patterns for
the process. On the other hand, advanced capabilities to sense could add to RPA. Hence, it is advised
to review the framework on regular intervals and make suitable changes in decision factors.
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