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Abstract: RPA’s (Robotic Process Automation) usage in organizations has rapidly increased in recent years; as a result, companies have developed high expectations from this 
technology. However, according to Ernst & Young (E&Y), 30-50% of observed RPA projects initially fail and reveal several risks, which lead to investment losses. Consequently, 
the RPA project is prematurely retired, and the company is back to the manual process. This premature retirement is mainly because of wrong process selection and the not 
sufficient company automation (RPA) maturity. Therefore, this paper will introduce the concept of an RPA Portfolio, which will assess the complexity of business processes with a 
company’s automation (RPA) maturity. The RPA Portfolio is a new innovative concept to simplify and visualize the business process selection for RPA projects, and will help to 
introduce successfully the right RPA projects. 
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1 INTRODUCTION 

Robotic Process Automation (RPA) is a technology that 
emulates humans in executing repetitive and rule-based tasks 
in the office [1]. In comparison to other modes of business 
process automation, RPA bots act at the front-end level of the 
application such as understanding the text on the desktop 
screen, completing the keystrokes on the keyboard, 
identifying, and extracting data on the website or digital 
document, and other activities which require human-
computer interaction [2, 3]. 

Currently, RPA is not wanted by large companies only, 
but also by SMEs (Small and Medium Sized Enterprises) [4]. 
Adopting RPA in SMEs is like hiring assistants for a fraction 
of the cost, and empowering employees to do high-value-
added tasks [4]. SMEs can leverage the instant benefits of 
RPA such as increasing productivity, reducing operational 
costs, and improving the quality of customer services. In a 
nutshell, RPA can benefit SMEs to scale up their operations 
and revenues [5].  

Once the foundation of RPA is started, any bot 
implemented will undergo a maintenance and monitoring 
phase [6, 7]. The Maintenance cost is sometimes higher than 
the implementation cost. It depends on the number of bots 
and the complexity of the process [8]. This condition burdens 
companies with a longer period of return on investment 
(ROI). On the other hand, without maintenance, the error rate 
of bots will increase, and more time will be spent fixing the 
errors [9]. This dilemma leads decision-makers to drop Bots 
before reaping the benefits and returning to manual processes 
[10, 11]. To avoid this circumstance, companies should select 
the right process by considering its complexity as well as the 
maturity of their automation. This research will provide a 
scientific approach that can help the company to select the 
best business process and assess its automation maturity, by 
answering the following research questions: 
• How to identify the process selection criteria to evaluate

the RPA project?

• How to identify the automation maturity criteria of an
organization?

2 STATE OF KNOWLEDGE 
2.1 The Challenges of RPA and Automation Maturity in the 

Organization 

Companies have been increasingly adopting RPA in the 
last few years for automating their time-consuming, error-
prone, and highly expensive business processes [12]. 
However, the challenges to adopting RPA are also enormous, 
which are defined into three dimensions: 
• Organizational: (1) the inability to prioritize RPA

initiatives related to process selection, (2) aversion to
risk, (3) limited RPA skills and talents, and (4) little
sense of urgency [10].

• Technological: (1) concerns about cybersecurity and
data privacy, (2) difficulty in scaling applications, and
(3) the difficulty of deciding on the best applications [13,
14]. 

• Financial: (1). High Implementation Costs, (2). Making
better and more convincing business cases and (3)
regulatory constraints [8, 15].

When all the challenges have been accounted for, the 
next step is to measure the automation maturity of the 
organization, so the company can understand where they 
currently stand and where they need to go in the future. 
According to Kumar (2016), The Company’s automation 
maturity consists of five levels: 
• Level 1 Ad hoc: the automation is not a planned activity,

but it happens in small-small pockets across teams at
different levels on a need basis. There is no management, 
and budget allocation.

• Level 2 Opportunistic: the automation is addressed to
the specific issue, such as providing 24/7 service.  At this
level, the organization starts to create formal evaluation
& governance tools and budget allocation.
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• Level 3 Systematic: at this level, the organization 
evaluates the automation initiatives, which means 
exploring areas of automation to achieve defined levels 
of accuracy, productivity, and quality. 

• Level 4 Institutionalized: at this level, automation 
initiatives are taken up at the organization with a 
portfolio of different solution providers and tools. 
Automation becomes the way of life and there is a 
documented automation strategy. It includes the usage of 
advanced technologies such as machine learning, 
artificial intelligence, optical character recognition, 
natural language processing, chatbots, and so on. 

• Level 5 Adaptive: at this highest level of automation, 
the automated process becomes adaptive to the changing 
demands of the business. The selected automation 
technology has the capabilities of self-learning, self-
healing, auto-scaling, auto-optimization, and so on [16]. 

 
2.2 The Overview of RPA Process Selection 

 
Before implementing RPA, organizations must be able 

to identify what types of processes can be automated. Fung 
(2014) suggested that non-complex processes with high 
repetition and high human error should be prioritized. 
Meanwhile, Tripathi, (2018) required more detail, that the 
process should have (1) repetitive steps, (2) time-consuming, 
(3) high risk, (4) low-added value, and (5) involving many 
people in multiple steps. Nevertheless, the other process is 
deserving to be automated, if (1) it is well-defined by rule-
based task, (2) it has logic steps, (3) the input of the process 
can be diverted to the software system, (4) the output process 
is accessible and (5) the benefit of automation is higher than 
the cost [1, 17].  

Doguc (2020) suggests that volume is a considerable 
factor to prioritize which processes deserve to be automated 
by RPA. The process with high volume and repetition should 
be selected first. While Capgemini Consultant (2017) and 
Siderska (2020) argue that the process complexity has a 
significant role to determine the best process for RPA [18–
20].   
 
3 RESEARCH METHODOLOGY 
3.1 Systematic Literature Research (SLR) 
 

According to Huelin and Payne (2015), SLR is a type of 
scientific study that is designed to address a specific research 
problem or question by collecting all the available 
information on a topic that is being defined at the outset by 
absolute inclusion and exclusion criteria [21, 22]. This 
research used SLR to synthesize existing scientific 
contributions about the topic:  the failures and challenges of 
RPA projects, with searching queries: RPA, robotic process 
automation, RPA benefits, robotic process automation 
benefits, RPA used cases, robotic process automation used 
cases, RPA challenges, robotic process automation 
challenges, RPA failures, and robotic process automation 
failures. 

SLR started by focusing on Computer Science databases 
such as ACM Digital Library and IEEE Xplore. Later, the 

literature search was extended to multidisciplinary databases 
such as Science Direct, Research Gate, and SpringerLink. 
Following this strategy, 574 academic contributions were 
found. Through title, keyword, and abstract analysis, 56 
contributions remained. Subsequently, through full-text 
analysis, SLR identified only 13 contributions that are 
relevant to answer the research questions (see Fig. 1). 
 

 
Figure 1 Result of the Systematic Literature Research 

 
Since only n = 13 contributions dealing with challenges 

and failures were found, so, this was extended to Google 
search, where grey literature such as statistic reports, articles, 
and white papers from consulting firms and software 
development companies, describe real-world RPA 
challenges and failure reasons. As a result, in total n = 35 
contributions were listed from academia and practitioner. 
 
3.2 Expert Interviews and Questionnaires 
 

Using RPA or Robotic Process Automation as a 
keyword, several experts were identified from the LinkedIn 
and LinkedIn groups such as "Robotic Process Automation 
(RPA), RPA (Robotic Process Automation) professionals 
Australia, Robotic Process Automation (RPA) / IPA / 
Artificial Intelligence / Machine Learning / Analytics, RPA 
Gurus Direct – India, RPA (Robotic Process Automation), 
VBA Excel & Access, Training, Jobs, Process Automation 
Solution" but only a few agreed to support this research topic 
that is 20 and out of it only 12 agreed for a detailed 
conversation over the telephone, but the expert 
questionnaires were filled by everybody. Due to the novelty 
of the topic and the low number of potential interviews 
locally, only telephonic interviews via Microsoft Teams and 
Zoom were opted to enable synchronous communication.  

The interviews have not been recorded due to privacy 
constraints, but their ideas have been captured verbally and 
define the criteria for evaluating business process BP 
complexity and the criteria for measuring RPA’s maturity 
model (see Tab. 1). 

All the interviewees were from these backgrounds, some 
were Internal Consultants, some External Consultants, RPA 
Providers, RPA developers, and RPA leads. The average 
company size of every interviewee was more than 500 
employees. The interviews were held from the time span of 
April to June 2022. 
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Table 1 Expert Interviewees 
Interview Date Role Company Size 

I1 09.05.2022 Global Head - Intelligent Automation 48,500 
I2 09.05.2022 Director Intelligent Automation 5,000 
I3 13.05.2022 Principal Consultant 950 
I4 16.05.2022 Internal Consultant 310,000 
I5 18.05.2022 Senior Manager - Digital Transformation 55,000 
I6 25.05.2022 RPA Lead 112,000 
I7 31.05.2022 RPA Lead 29,800 
I8 06.06.2022 Chief Transformation Officer - Intelligent Automation 130,000 
I9 08.06.2022 RPA Lead 34,200 
I10 15.06.2022 RPA Expert 1,000 
I11 22.06.2022 External Consultant 8,000 
I12 22.06.2022 Internal Consultant 500 

 
4 RESULTS 
4.1 General Overview 
 

RPA is valuable to organizations that have many manual 
tasks typically performed on a daily, weekly, or monthly 
basis.  However, not all organizations are successful to adopt 
RPA into their business process. It is a common tendency for 
organizations to shine on the R of Robotics and A of 
Automation but forget the P of Process in R-P-A).  

According to SSON Analytics and Hofmann et al, 2019, 
"wrong process selection" is the leading cause of RPA project 
failures followed by "wrong tool selection", "insufficient 
change management support", and "lack of experience" [23, 
24]. Shortlisting the wrong process to automate can cause the 
greatest headaches and is generally related to a highly 
complex, multi-step process that may contra productive with 
the goal of automation [25]. This condition will tarnish 
RPA's good name and be considered a technological "failure" 

which should have been avoided with more strategic 
anticipation in evaluating the process.  
 
4.2 Criteria to Evaluate Business Process Complexity 
 

Different RPA vendors have their own way of evaluating 
the business process complexity. Therefore, it is important 
that RPA should not simply be implemented to support the 
"as-is" process, without examining the current processes and 
identifying areas for improvement [26]. Examining the 
process from end-to-end with a clear focus on automation can 
help identify steps or sub-processes, which need to be 
simplified, standardized, and eliminated. Organizations 
should evaluate current business process’s performance and 
review relevant business practices for immediate impactful 
improvements.  

 
Table 2 Criteria to Evaluate Business Process Complexity 

Evaluation Criteria Definition Effect on BP Complexity 
Input Data Type [17]  
[Interview] 

How much percentage of the data is structured and 
unstructured? It also specifies whether the data is 
digitalized or non-digitalized.  

The higher the value of the Input data type, the lower will be 
the value of BP complexity (Inverse Trend)  

Process Stability [3]  
[Interview] 

How stable a process is in terms of its technicality, 
functioning, and reliability? 

The higher the value of process stability, the lower will be 
the value of BP complexity. (Inverse Trend) 

Number of Applications [1] 
[Interview] 

How many numbers of applications or tools are involved in 
the process? The Applications can be MS Office, SAP, 
CRM and so on. 

The higher the value of the number of applications, the 
higher will be the value of BP complexity.  
(Direct Trend) 

Application Stability [14] 
[Interview] 

How stable application(s) to run the process.  The higher the value of applications stability, the lower will 
be the value of BP complexity.  
(Inverse Trend) 

Number of Process Steps [1, 24]  
[Interview] 

How many steps are involved in a process for its 
completion?   

The higher value of number of steps, the higher will be the 
value of BP complexity. 
(Direct Trend) 

Complex Decisions [17, 19, 20]  
[Interview] 

How is the decision complexity in each stage of the 
process? The simple decision process is the straightway 
process from one-step to another step (the complex decision 
process = the complex process). 

The higher the value of complex decisions, the higher will 
be the value of BP complexity.  
(Direct Trend) 

Standardization [1, 3]  
[Interview] 

How much percentage of a rule-based or standardized 
process without individual justification?  

The higher the value of standardization, the lower will be the 
value of BP complexity. 
(Inverse Trend) 

OCR (Optical Character 
Recognition) [3, 14]  
[Interview] 

How OCR involve in the process (the amount of document 
reading which is required in a process)? 

The higher the value of OCR, the higher will be the value of 
BP complexity. 
(Direct Trend) 

Process Frequency [1, 17, 18]  
[Interview] 

How many times does the process repeat itself on a daily, 
weekly, or monthly basis? 

The higher is the value of process frequency; the lower will 
be the value of BP complexity. 
(Inverse Trend) 

Manual Hours [1]  
[Interview] 

How many manual hours does a human workforce spend on 
that process? 

The higher the value of manual hours, the lower will be the 
value of BP complexity. 
(Inverse Trend) 
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The right process for RPA is the one that follows clearly 
defined business rules with minimal interruptions/ 
manipulations or exception handling. In summation, the data 
should be structured, digitalized, easily accessible, and 
logically formatted. Moreover, when identifying perfect 
candidate business processes for automation, rigid 
applications with no integration capabilities or applications, 
which are not stable, should be avoided. 

When starting an RPA journey, low-complexity 
processes provide quick wins (low-hanging fruits) to 
demonstrate the rationality of RPA and help out building 
confidence and internal buy-in for the technology [19]. RPA 
is naturally a "strategically lean step" for companies whose 
business processes are supported through Shared-services or 
Business Process Optimization (BPO). 

There are certain identified criteria that will evaluate the 
complexity of a Business Process. These criteria are very 
different from each other, for some criteria, a higher value 
will mean lower BP Complexity (and vice-a-versa) and for 
some other criteria, a higher value will mean higher BP 
Complexity (and vice-a-versa) which is negative while 
selecting a process for automation. Tab. 2 describes all the 
criteria identified from the systematic literature review (SLR) 
and expert interviews. Mostly the criteria identification came 
from the literature and the definition was created by literature 
and interview. These criteria play a role in assessing the 
complexity of a business process. 

Every time, lower complexity processes should be 
selected at least during the initial start of the RPA journey 
and when a certain level of automation maturity has been 
achieved, then the company can automate the higher 
complexity processes with consideration of process viability 
and Return on Investment (ROI).  

 
4.3 Criteria to Measure RPA Maturity 
 

One of the risks associated with scaling up the RPA after 
initial deployment is the underutilization or overutilization of 
the company’s present automation maturity or RPA maturity. 
So, what exactly is meant by maturity automation? It is a 
maturity model that evaluates an organization's ability for 
continuous improvement in the automation area. It is done by 
accessing the business against a certain set of characteristics 
or criteria. Over a while, companies can re-evaluate their 
automation maturity to measure progress and continue to 
drive toward perfection. Three connected areas form the 
basis of any technique for achieving automation maturity:  
1. Process Viability or the first step towards a high-quality 

process is to examine and map out how a particular 
process works i.e. who is involved, what is involved, 
what works well and what does not. 

2. Process Automation: Robotic Process Automation 
works from the digitalization of manual and paper-based 
processes to more complicated processes or projects that 
impact the synergy of human labor, processes, and 
automation systems.  

3. Process Improvement: All automation projects should 
be seen as iterative and continuous processes. Analyses 
and insights into process performance should be the fuel 

for continuous process improvement and investment 
[27]. 

 

 
Figure 2 Stages of Robotic Process Automation Maturity Model 

 
Companies using process automation more extensively 

establish an organization-wide, standardized, people-centric 
approach. However, less mature or "emerging" companies 
consider process automation to be impromptu, unmatched, 
process-centric projects predominantly geared around fixing 
a specific problem. The following is a further explanation of 
how established and emerging organizations differ in their 
view of the automation process. 

Emerging Organizations: Organizations see process 
automation as a one-off project case, whether it is a "fire-
fighting" meaning fixing a broken process, or an extemporary 
investment. It is an approach to fixing an immediate problem. 
It of no doubt that such kind of initiative produces a greater 
value to the organization and good ROI but still the company 
scratches only at the surface and doesn’t produce a great 
benefit [27]. These types of organizations have a process-
centric approach, where the automation happens on a 
process-by-process basis [27].  

Established Organizations: Organizations sees process 
automation as an organization-wide, centralized, and 
standardized approach. The projects are planned strategically 
and systematically in order to scale up the technology. A 
culture is created in the organization where everybody is 
encouraged and empowered to pro-actively contribute to 
process automation. It is more like a people-centric approach 
as everyone in the organization is involved. This centralized 
body that takes ownership over the process automation 
decisions is called the Centre of Excellence (CoE). This body 
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helps to identify & update the processes, develops areas of 
improvement, and improve the skill and automation 
capability of people/worker in the organization [27]. 

In this research, four stages of the Robotic Process 
Automation Maturity model have been identified and 
evaluated against the criteria. Each stage is more advanced 
on the road to maturity than the previous stage, in terms of 
process viability, automation, and improvements (see Fig. 2). 
As the company matures, it moves from one stage to the next 
and evolves from a process-centric focus to people-centric 
culture [10, 27]. The Robotic Process Automation Maturity 
Model estimates and describes fourteen unique criteria to 

identify a company at a specific stage. Each of the four stages 
provides a measuring scale to determine each criteria's 
positioning.  

Tab. 3 demonstrates the fourteen criteria along with their 
definitions. The criteria are defined by a systematic literature 
review and expert interviews. Some criteria have inferential 
or quantitative value for all stages, which means they can be 
easily measured in a specific value. However, there are also 
some criteria that have descriptive or qualitative values, 
which means that each stage must be quantified based on 
textual values so that it becomes measurable. 

 
Table 3 Fourteen Criteria Measuring Robotic Process Automation’s Maturity Model 

Criteria Definitions 
Outlook on Process Automation 
Technology [3] [Interview] The criteria measures to how a company views on this low-code automation technology. 

View on Low-Code Automation Provider(s) 
[Interview] 

The criteria refers to how RPA vendor(s) or supplier(s) is selected by the decision maker for the process 
automation. 

Disposition on Process Automation needs 
[13, 24] [Interview] The criteria evaluates how process automation is viewed and used within an organization. 

Deployment Purpose [13, 24, 26] 
[Interview] 

The criteria looks at the reasons why processes are being automated. Across all stages, the reason to why an 
organization adopts a low-code automation may differ. In the initial stage, a team or an individual may seek out 
a tool to get a specific job done fast. However, as an organization matures, this approach is then standardized 
across different departments. The objective becomes clear on functional and cross-departmental needs to enable 
an ongoing cycle of digital transformation. 

Number of Processes Automated with Low-
Code Automation [27] [Interview] 

The criteria measures an organization’s level of process automation adoption. It includes assessing an 
organization’s use of RPA. It also measures how an organization views on process automation. 

Number of Departments with Access to 
Process Automation outcomes [27] 
[Interview] 

The criteria reflects the ability of an organization to scale robotic process automation across entire organization 
/ department.  

Process Mapping Initiatives Connected to 
Process Automation [27] [Interview] 

The criteria measures how process mapping is available within an organization. Typically, process mapping 
occurs within the line of business and ranges somewhere between the use of enterprise-grade process mapping 
technology (mature) and the use of less scalable methods such as Excel or Visio (emerging). 

Number of Processes Mapped with Process 
Mapping Technology [27] [Interview] 

The criteria measures the number of end-to-end processes that a company has mapped and are currently 
managing it. The earlier stages include a learning curve on how best to map and understand the process. The 
later stages recognize the importance of discovering and mapping process.  

Number of Departments with Access to 
Process Mapping Technology [27] 
[Interview] 

The criteria measures the number of departments with access to process mapping technology. It indicates the 
ability of an organization to scale process mapping across many departments in the company. If a single 
department uses a process mapping technology for themselves that is a good start, however the ability to gain 
maximum ROI, comes with scaling process mapping technology across other areas in the company. 

Enterprise Strategy on Right Mix of Low-
Code Automation Tools, [Interview] 

The criteria measures an organization’s mix of Low-Code Automation providers to gain more out this 
initiative. 

Deployment Model 
[Interview] 

The criteria measures the quality of Process Automation Deployment strategies. Process Automation excellence 
initiative can start as a one-off solution and modify over time into larger strategic business solutions.  

Process Excellence included in Hiring/ 
Training Plans [6, 27, 28] [Interview] 

The criteria measures whether process excellence is influencing or being reflected in hiring and training 
programs in the company. Evolving into a process excellence culture means that process excellence is not the 
job of just a few, but of everyone. Maturing to a scalable people-centric culture requires regular training of 
existing personnel with access to collaborative process mapping tools. 

Governance Model [7, 28, 29] [Interview] 

The criteria measures whether an organization is empowered to solve its own problems related to Process 
Automation flow, and, therefore, scales it efficiently. Empowering the organization’s workforce with 
automation technology can also present challenges. The most mature organization have a well-defined 
governance model, which ensures a secure and enterprise-grade path. 

Process Excellence/ Automation Executive 
Sponsorship [10, 27, 28] [Interview] 

The criteria surveys the amount of executive sponsorship within an organization. The most successful 
initiatives always have executive sponsorship to clearly signal their importance. Without strong executive 
sponsorship that is reinforced at every turn, many large-scale initiatives will fail. 

 
4.4 Robotic Process Automation Portfolio 
 

The Most common reason for failed automation 
initiatives is wrong process selection, and then the most 
common risk associated with it, is over or under-utilization 
of automation maturity. Our proposed innovation is a 2-
Dimensional graph (see Fig. 3) with two variables, the Y-
Axis which represents business process (BP) complexity, and 
the X-Axis which represents automation / RPA maturity.  

The BP complexity (Y-Axis) is a dependent variable, 
which is divided into three levels: Maximum, Average, and 
Minimum. The Criteria to define BP complexity have 
already been listed in Tab. 2. While, The Automation /RPA 
maturity (X-Axis) is an independent variable, which is 
divided into four stages: Stage 1, Stage 2, Stage 3, and Stage 
4.  The Criteria to define automation / RPA maturity are listed 
in Tab. 3. The criteria on the variables X and Y are assessed, 
weighted, and averaged to the value from 0 to 1.  
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Figure 3 Robotic Process Automation Portfolio 

 
The area between the X-axis and Y-Axis is divided into 

four quadrants: Long-Term Improvement, No Brainer, Must 
Do Improvement, and Quick Wins (see Fig. 4). The values or 
the proportion of the area covered by each of these quadrants 
is 25% each and equally. The maximum value that "No-
Brainer" quadrant will take is X = 0.5 and Y = 0.5, so, any 
business processes whose X and Y values are under these 
maximum values will be treated as "No-Brainer" projects. 
"Long-Term Improvement" quadrant will take X = 0.5 and Y 
= 1, so, any business processes whose X and Y values are 
under these maximum values will be treated as "Long-Term 
Improvement" projects. "Must-Do Improvement" quadrant 
will take X = 1 and Y = 1, so, any business processes whose 
X and Y values are under these maximum values will be 
treated as "Must-Do Improvement" projects. Finally, "Quick-
Wins" quadrant will take X = 1 and Y = 0.5, so, any business 
processes whose X and Y value are under these maximum 
values will be treated as "Quick-Wins" projects.  
 

 
Figure 4 Robotic Process Automation Portfolio with Benefits 

 
4.5 Robotic Process Automation Portfolio Benefits 
 
 As already described above there are four quadrants 
inside RPA Portfolio, starting from the bottom left which is 
"No-Brainers" and moving clockwise in order – "Long-Term 
Improvement". "Must-Do Improvement" and "Quick-Wins" 
(see Figure 4). From the results of the literature study and the 
interviews, we have created a draft description of the four 
quadrants for better orientation and understanding. This draft 
description needs to be verified and improved in future 
research. 

No-Brainers (-): RPA Projects that are easily 
implemented without any complications and have low 
outcomes in terms of investments are referred to as "No-
Brainers". Their benefits are expected to be less as compared 
with the "Quick-Wins", as the RPA Maturity of a company 

is not so advanced yet. Even though the complexity of a 
process is not much complicated in terms of, the flow 
development or its working but still the automated process 
will be a premature baby with no one to take care of or be 
responsible for its working and monitoring.  

There can be frequent stoppages of the bot and every 
time the company has to be dependent upon external partners 
to fix it, as there is no expert yet in the company who can 
easily monitor the process execution and in times of 
breakages, they can fix it. Therefore, in terms of economics 
related to the implementation of that RPA Project, the 
maintenance cost would be rising significantly with no or 
little chance to jump over the total cost of RPA 
implementation and hence generate or give less ROI or no 
ROI at all.  

Whenever a process has these kinds of characteristics, it 
is essential for the organizations to set their expectations and 
priorities right. Oftentimes, an RPA project becomes a "No-
Brainers" project instead of a "Quick-Wins" project when the 
outcome is not much scalable. However, "No-Brainers" 
projects have specific advantages, like serving as a self-
learning tool before more complicated and impactful 
processes are automated. Since "No-Brainers" are less 
impactful as compared to "Quick Wins", therefore, 
organizations with the low level of automation maturity can 
first move up the learning curve before moving on to the 
"Quick-Wins" projects. Just to get a glimpse of what RPA is 
what it can do, a company with little maturity in RPA can go 
on automating low-complexity processes and later on, when 
the automaton maturity is improved, the same process, which 
was under "No-Brainer" category, can easily be moved to 
"Quick-Wins" category. 

Long-Term Improvement (--): Automation projects 
with high complexity and benefits similar to or even lesser 
than those of "No-Brainers" projects are referred to as “Long 
Term Improvement” projects. These projects bear even lesser 
benefits as compared to the "No-Brainers", so, companies 
should be vigilant enough to see that if their Business Process 
Complexity comes out to be high and on the other hand, the 
company is not much advanced in the RPA Maturity, then 
these types of projects are to be completely neglected or be 
left out.  

The higher complexity of the process means the greater 
cost for development, server, consultancy, and so on. It 
covers around 50% or even more of the total RPA 
implementation cost. In addition, the benefits of projects are 
even lesser than the "No-Brainers" projects, so, in such cases 
or projects, the companies should not come under the 
perception of trying out the technology just for experiment or 
fun or if they did then very badly, they would be failing on 
RPA implementation with huge monitory losses. So, avoid 
automating such a category of projects. So, why "Long Term 
Improvement" project name given to such a quadrant or 
benefit is because without thinking anything long-term plans 
should be made to improve the company’s current level of 
automation maturity if it wants to automate such complicated 
processes and side by side making that process less complex 
and standardizing it. 
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Must Do Improvement (++): Must Do Improvement 
project bears high complexity of the business process in 
contrast to very high RPA Maturity. Such projects possess 
greater benefits than "Quick-Wins" projects as the more 
complex the process is, the higher the outcome in terms of 
quality, ROI, and efficiency of the process with no human 
error at all, while executing a process. Automating such 
processes which are highly complicated and possess overall 
greater benefits, should definitely be automated.  

The company has a high level of RPA maturity where 
there’s a capability of automatically arranging the 
unstructured data into a structured one, the frequency of the 
process is pretty high, and the process is pretty much 
impactful to the customers (whether internal or external). Of 
all the quadrants, "Must Do Improvement" projects possibly 
possess the greatest challenge to any RPA journey since 
project investments are high while their business impact is 
also high. So, why is "Must Do Improvement" the name 
given to such quadrant or benefit even if the outcome of the 
process is huge, the company or RPA in that company has 
such capabilities of improving the process, improving its 
bottlenecks and making it much cleaner and more 
straightforward with little time to invest on it and generating 
tremendous benefits. 

Quick-Wins (+): RPA projects which are implemented 
fast and swiftly generate returns are referred to as Quick-
Wins projects. They bear low complexity yet still have high 
reward potential. Low-complexity automation projects can 
be implemented easily and do not need much customization 
afterward. The development cost of the RPA project is very 
much low compared to other costs associated with RPA. The 
maintenance cost is also significantly very low as the 
company can solve the errors by itself during the execution 
of the program.  

There is a proper centralized team (CoE) which is 
responsible for the RPA projects in that company. The 
"know-how" can be easily transferred from one department 
to another without any restrictions or anything. A proper 
Governance model is there with the capability of mapping 
out the processes that can be considered for automation.  
Some medium-complexity projects can still be defined as 
Quick-Wins where data transfers between applications are 
required. There is a positive ROI and no chance of getting an 
RPA project failed.  

Success is being seen across all the departments of a 
company and automation is just like another daily routine 
thing for all the employees. RPA bots work non-stop through 
the pre-defined, consistent working method. There is scalable 
work force and an increased focus on value creation. RPA 
bears low risks by working on online servers without any 
help from a human. The processing speed is quite high. 

 
5 CONCLUSION AND FUTURE RESEARCH 
 
 The design of the Robotic Process Automation Portfolio 
fulfills the objective of providing a relevant theoretical and 
practical understanding of RPA projects for company so that 
they can successfully select business processes (BP) that 
match their automation maturity, thus avoiding RPA early 

retirement. Literature reviews and expert interviews were 
used to identify criteria for the two portfolio variables (X) BP 
complexity and (Y) RPA automation/maturity. As a result, 
there are 10 criteria for business process complexity and 14 
criteria for automation / RPA maturity. 

The two-variable approach does not guarantee a 
comprehensive assessment, it is necessary to have other 
variables such as costs, benefits, usability, technology 
readiness, and company readiness, as suggested by Axmann 
and Harmoko (2020) [10]. However, to speed up decision-
making as well as the suitability assessment of RPA to the 
organization, the initiation of two variables is sufficient. 
Subsequent research is aimed at creating a broader portfolio 
while answering other emerging questions such as "How do 
organizations use automated portfolios?", and "How do 
organizations calculate the value of X and Y variables?". 
 
6 REFERENCE 
 
[1] Tripathi, A. M. (2018). Learning Robotic Process Automation: 

Create Software robots and automate business processes with 
the leading RPA tool–UiPath. Packt Publishing Ltd. 

[2] Krakau, J., Feldmann, C., & Kaupe, V. (2021). Robotic process 
automation in logistics: Implementation model and factors of 
success. In Adapting to the Future: Maritime and City Logistics 
in the Context of Digitalization and Sustainability. Proceedings 
of the Hamburg International Conference of Logistics (HICL), 
32, 219-256. 

[3] Taulli, T. (2020). The Robotic Process Automation Handbook. 
Apress. https://doi.org/10.1007/978-1-4842-5729-6 

[4] Pathak, A. (2019). RPA for Small Business. 
https://www.linkedin.com/pulse/rpa-small-business-avanish-
pathak/ (Accessed Aug. 5, 2022). 

[5] Axmann, B. & Harmoko, H. (2020). Robotic Process 
Automation: An Overview and Comparison to Other 
Technology in Industry 4.0. The 10th International Conference 
on Advanced Computer Information Technologies (ACIT), 
Deggendorf, Germany, 559-562. 
https://doi.org/10.1109/ACIT49673.2020.9208907 

[6] Harmoko, H. (2021). The five dimensions of digital technology 
assessment with the focus on robotic process automation 
(RPA). Tehnički glasnik, 15(2), 267-274. 

 https://doi.org/10.31803/tg-20210429105337 
[7] Noppen, P., Beerepoot, I., van de Weerd, I., Jonker, M., & 

Reijers, H. A. (2020). How to keep RPA maintainable? The 18th 
International Conference, BPM2020, Seville, Spain, 
September 13–18, Proceedings, 18, 453-470. 

[8] Axmann, B., Harmoko, H., Herm, L.-V., & Janiesch, C. (2021). 
A framework of cost drivers for robotic process automation 
projects. Business Process Management: Blockchain and 
Robotic Process Automation Forum: BPM2021 Blockchain 
and RPA Forum, Rome, Italy, September 6–10, Proceedings, 
19, 7-22. https://doi.org/10.1007/978-3-030-85867-4_2 

[9] Schuler, J. & Gehring, F. (2018). Implementing Robust and 
Low-Maintenance Robotic Process Automation (RPA) 
Solutions in Large Organisations. Available at SSRN 3298036. 

 https://doi.org/10.2139/ssrn.3298036 
[10] Harmoko, H., Ramírez, A. J., Enríquez, J. G., & Axmann, B. 

(2022). Identifying the Socio-Human Inputs and Implications 
in Robotic Process Automation (RPA): A Systematic Mapping 
Study. In Business Process Management: Blockchain, Robotic 
Process Automation, and Central and Eastern Europe Forum, 
Cham, A. Marrella et al., Eds., 185-199. 



Bernhard Axmann, et al.: The Assessment of Robotic Process Automation Projects with a Portfolio Analysis: First Step - Evaluation Criteria Identification and Introduction of … 

214    TECHNICAL JOURNAL 17, 2(2023), 207-214 

 https://doi.org/10.1007/978-3-031-16168-1_12 
[11] Modliński, A., Kedziora, D., Jiménez Ramírez, A., & del-Río-

Ortega, A. (2022). Rolling Back to Manual Work: An 
Exploratory Research on Robotic Process Re-Manualization. 
Business Process Management: Blockchain, Robotic Process 
Automation, and Central and Eastern Europe Forum, Cham, 
A. Marrella et al., Eds., 154-169. 
https://doi.org/10.1007/978-3-031-16168-1_10 

[12] Agostinelli, S., Marrella, A., & Mecella, M. (2020). Towards 
intelligent robotic process automation for BPMers. arXiv 
preprint arXiv:2001.00804. 

[13] Axmann, B. & Harmoko, H. (2022). Process & Software 
Selection for Robotic Process Automation (RPA). Tehnički 
glasnik, 16(3), 412-419. 
https://doi.org/10.31803/tg-20220417182552 

[14] Herm, L.-V., Janiesch, C., Reijers, H. A., & Seubert, F. (2021). 
From symbolic RPA to intelligent RPA: challenges for 
developing and operating intelligent software robots. Business 
Process Management: 19th International Conference, BPM 
2021, Rome, Italy, September 6–10, Proceedings 19, 289-305. 
https://doi.org/10.1007/978-3-030-85469-0_19 

[15] Gunderson, C., Mahto, R., Abel, T., Harvle, J., & Wyatt, J. 
(2019). Taking RPA to the Next Level. 
https://econsultsolutions.com/wp-content/uploads/2019/05/ 
2019-global-rpa-survey-protiviti.pdf (accessed Aug. 9, 2022). 

[16] Kumar, R. R. (2020). Measure Your Enterprise Automation 
with Mindtree’s Automation Maturity Model. 
https://www.mindtree.com/insights/blog/measure-
yourenterprise-automation-mindtrees-automation-maturity-
model (accessed Aug. 11, 2022). 

[17] Fung, H. P. (2014). Criteria, use cases and effects of 
information technology process automation (ITPA). Advances 
in Robotics & Automation, 3. 

[18] Doğuç, Ö. (2021). Robotic process automation (RPA) 
applications in COVID-19. Management Strategies to Survive 
in a Competitive Environment: How to Improve Company 
Performance, Springer, 233-247. 
https://doi.org/10.1007/978-3-030-72288-3_16 

[19] Siderska, J. (2020). Robotic Process Automation—a driver of 
digital transformation? Engineering Management in 
Production and Services, 12(2), 21-31. 
https://doi.org/10.2478/emj-2020-0009 

[20] Capgemini Consulting. (2016). Robotic Process Automation - 
Robots conquer business processes in back offices: A 2016 
study conducted by Capgemini Consulting and Capgemini 
Business Services. (Accessed Feb. 3, 2022). 

[21] Huelin, R., Iheanacho, I., Payne, K., & Sandman, K. (2015). 
What’s in a name? Systematic and non-systematic literature 
reviews, and why the distinction matters. The evidence, 34-37,  

[22] vom Brocke, J., Simons, A., Riemer, K., Niehaves, B., 
Plattfaut, R., & Cleven, A. (2015). Standing on the shoulders 
of giants: Challenges and recommendations of literature search 
in information systems research. Communications of the 
association for information systems, 37(1), p. 9. 
https://doi.org/10.17705/1CAIS.03709 

[23] Hofmann, P., Samp, C., & Urbach, N. (2020). Robotic process 
automation. Electronic Markets, 30(1), 99-106. 

 https://doi.org/10.1007/s12525-019-00365-8 
[24] Wanner, J., Hofmann, A., Fischer, M., Imgrund, F., Janiesch, 

C., & Geyer-Klingeberg, J. (2019). Process selection in RPA 
projects-towards a quantifiable method of decision making. 
International Conference on Interaction Sciences. 

[25] Michel, C. & Jameson. J. (2021). Discovering and Selecting the 
RIGHT Processes for Your Robotic Process Automation 
(RPA). https://tinyurl.com/2p9yrxc2 (accessed Sep. 2, 2022) 

[26] François, P. A., Borghoff, V., Plattfaut, R., & Janiesch, C. 
(2022). Why Companies Use RPA: A Critical Reflection of 
Goals. Business Process Management, Cham, C. Di Ciccio, R. 
Dijkman, A. Del Río Ortega, and S. Rinderle-Ma, Eds., 399-
417. https://doi.org/10.1007/978-3-031-16103-2_26 

[27] nintex. (2022). Your guide to process automation maturity. 
https://www.nintex.com/resources/process-automation-
maturity-model/ (accessed Sep. 4, 2022) 

[28] Herm, L., Janiesch, C., Steinbach, T., & Wüllner, D. (2021). 
Managing RPA implementation projects. Robotic Process 
Automation, 27-46. https://doi.org/10.1515/9783110676693-002 

[29] Ruiz, R. C., Ramírez, A. J., Cuaresma, M. J. E., & Enríquez, J. 
G. (2022). Hybridizing humans and robots: An RPA horizon 
envisaged from the trenches. Computers in Industry, 138, p. 
103615. https://doi.org/10.1016/j.compind.2022.103615 

Authors’ contacts: 

Bernhard Axmann, Prof. Dr.-Ing 
(Corresponding author) 
Faculty of Engineering and Management, 
Technischen Hochschule Ingolstadt, 
Esplanade 10, D-85049 Ingolstadt, Germany 
+49 841 9348 3505, E-Mail: Bernhard.Axmann@thi.de 

Harmoko Harmoko, M. Eng. 
Faculty of Engineering and Management, 
Technischen Hochschule Ingolstadt, 
Esplanade 10, D-85049 Ingolstadt, Germany 
+49 841 9348 6439, E-Mail: Harmoko.Harmoko@thi.de 

Rahul Malhotra, M. Eng 
Faculty of Engineering and Management, 
Technischen Hochschule Ingolstadt,
Esplanade 10, D-85049 Ingolstadt, Germany  
E-Mail: rahulmalhotra96@gmail.com  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




